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ABSTRACT 

Seismic reflection, bathymetric and magnetic pro l les  across the 

Loyalty Basin and Ridge'show the geological o r  sedimentary Loyalty Basin 

t o  be a res t r ic ted feature within the morphological basin, The basin 

contains a thick accumulation of sediment which i n  the centre exceeds a 
two-way reflection time of 4 sec, and thickens northwards. 

sedimentary formations are recognised which res t  on a basement which 5s 
correlated w i t h  the layer of about 5.9 km/sec velocity of the seismic 

refraction profile of Shor e t  al. (1971). 
these main sedimentary uni ts  and the respective areas of provenance vary 

between the different formations, with both the New Caledonia and Loyalty 

Ridges acting as important source areas at various times -U@ the 

depositional his tory,  giving three main phases of morphological and sedimento- 

logical history prior t o  the present time. 

is currently taking place within the Loyalty Basin, the large thickness of 
sediment within the basin implies a considerable amount of terrigenous and 

volcanoclastic sedimentation during ea r l i e r  deposition. 

Three m i n  

The axes o f  sedimentation of 

Although only pelagic sedimentation 

Since the sedimentary formations within the basin do not appear t o  
have been seriously deformed during the major orogenic phase associated with 

the emplacement of peridotites on New Caledonia i n  $he Upper Eocene, deposition 

within the basin has occurred since the beginning of the Oligocene. A major 
unconformity surface which representß an o ld  erosional platform, which OCCUI'S 

a t  the western margin of the basin, implies major subsidence of the platform 

and basin of about 2000 m. This appears t o  have occurred post Olfgocene, 

possibly i n  the Iliocene o r  Pliocene. 

The Loyalty Ridge, which has acted as an important source of sediment 

during ea r l i e r  phases of deposition within the basin and m u s t  have been in 
existence prior t o  the Oligocene, models magnetically as an essentially 

uniformly magnetised ridge of intermediate t o  basia composition, Since basalt ic 

material from the ridge has been dated a s  10 m.yI old, &he ridge is e i ther  

one of essent ia l ly  basalt ic composition which has suffered a "ber of phases 
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of volcanic act ivi ty ,  or  it represents the old andesitic island arc 
related t o  the previous Benioff Zone of the inferred ancient New Caledonia 

Trench, which again has suffered subsequent phases of basal t ic  volcanici.t;Y 

probably related t o  major tensional block fauit ing during i ts  subsequent 

history. The latter interpretation is preferred. 

INTRODUCTION 

Within a continuing, co-operative programme between the Office 

de la  Recherche Scientifique e t  Technique Outre-IJler (O.RDSaT.O.~~~.) i n  

Nomea, and the University of New South Wales, Australia, several continuous 

seismic reflection profiles were obtained across the Loyalty Basin, using a 
650 cc (40 cu,in.) airgun seismic source. Continuous bathymetric (P.D.R.) 
and to t a l  f i e l d  magnetic profiles from a proton magnetometer were a l s o  

recorded. The locations of the profiles together with the general bathymetry 

of  the aera, taken from the Scripp's Bathymetric map of  the Southwest Pacific 

(1971) are shown i n  Fig. 1. 

E.1kA.S. Kimbla on cruises K3/71 and K4/71, and from O.S. Coriolis on c ~ i s e  
C l / i  971 

These profiles were recorded during 1971 from 

Within the overall study, designed t o  contribute t o  an improved under- 

standing of the geodynamic histoxy of the Southwest Pacific, the purpose of 
these particular profiles was t o  study the Loyalty Basin, and its relat ion 

t o  New Caledonia to  the southwest and t o  the Loyalty Island Archipelago tf, 
the northeast. These l inear,  paral le l  structural  elements l i e  within the 

riortheastern margin of the Indo-Australian Plate, close t o  the present plate  

boundary a t  the New Hebrides Trench where active subduction beneath the 

Pacific Plate is currently occurring. 

limit of a system of ridges and basins &ich extend back t o  the Australian 

continent with morphological trends generally paralleling the Australian 

They also l i e  at  the northeastern 

continental margin. 

This system of ridges and basins has the appearance of continental 

t o  intermediate crustal  blocks rif ted from the Australian continental margin,. 
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In  the case of  the Tasman Sea Basin, Ringis (1972) and Hayes and Ringis 
(1973) have shown the Lord Howe Rise to  have been r i f t e d  from Australia 
and displaced by a seafloor spreading accretion process at a now extinct 

mid-ocean ridge, between 80 and 60 m.y. B.P. The origin of the remaining 

basins and ridges i n  t h i s  area, and the ridges, plateaus and basins i n  
the general area of t h i s  plate margin is still  controversial. Several 

hypotheses have been advanced t o  explain the specific o r  general evolution 

of such features within the area. These include the evolution of complex 

arc systems (Geze, 1963; Dubois, 19 69), arc  migration and the development 

of marginal basins (Karig, 1971 ; Packham and Falvey 1971), and the creation 

of marginal basins by expansion due t o  second order adjustments at  the 

l i m i t s  of  plates (Andrews e t  al., 1973a). 

In the case of  the Loyalty Basin and Loyalty Ridge, However, the 

s i tuat ion is further complicated by an hypothesis which proposes the 

existence of a f o s s i l  trench system associated with the evolution of  New 

Caledonia and emplacement of peridotites on the island. This w a s  proposed 

by Geze i n  1963, and the presenceMan ea r l i e r  subduction zone i n  t h i s  

position, apparently during Eocene-Upper Oligocene time, has a l s o  been 

suggested by the seismological studies of Dubois (1 96g9 1971). The inferred 

presence of th i s  previous subduction zone implies that  the Loyalty Island 

chain could represent the ancient andesitic volcanic arc  above the old 

Benioff zone. This aera of study is, therefore, one of particular in te res t  

within t h i s  broad area of  significant geodynamic activity. 

GEOLOGICAL BLACKGROUND 

I. ReAiise t t inq  

From northeast the southwest across the general area (Fig. A.), the 

major s t ructural  feakures are : 

(i) The New Hebrides Trench which s t r ikes  i n  a direction of 170° 

from lat i tude 11OS t o  22OS, but then bends sharply t o  acquire 

the easterly trend of the Hzriter Fracture Zone. 

The N o r t h  Loyalty P la tem which is triangular i n  shape and l ies  
between t h i s  trench and the Loyalty Islands. 

(ii) 
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The Loyalty Ridge which is  largely submarine with i t s  highest 

points forming the Loyalty Islands a d  supporting raised 

coral a t  011s r. 

The Loyalty Basin. 

The island of New Caledonia, the southeastern extension o f  
which is essentially continuous with the northern part  of the 

Norfolk Ridge which has a north-south trend i n  that  arca. 

The New Caledonia Basin which separates the New Caledonia 

and Norfolk Ridge features fr6m the Lord HomRise. 

The variations i n  the crustal  thickness i n  t h i s  region underJine 

its comylexity. Seismological determinations of  Dubois (I 969) show the crust  

t o  reach a thickness of 35 la in New Caledonia and 17 km i n  the Loyalty 

Islands at Lifou Island. Narine seismic refraction profiles recorded during 
the Nova cruises (Shor & s. 
with the depths t o  mantle shown i n  brackets : 

12 (14) and 18 (20) km f o r  the Lop l ty  Basin, 20 (21) md 21 (21) f o r  the 

Norfolk Ridge immdiately t o  the South of New Caledonia, 9 (I 3) and I 1 (14) 
km for the New Caledonia B a s h  j u s t  t o  the southwest of  New Caledonia, and 
13 (17) and 7 ( I O )  km i n  the New Caledonia Basin fur ther  t o  the south. On 
the Lord Howe Rise thickmsses of 16 (18) and 28 (29) km were calculated, 
while in the South F i j i  Basin t o  the east  of the Norfolk Ridge, calculated 

thicknesses were 1 f (1 5) and 8 (12) km i n  the northeast and 6 ( I O )  and 

8 (13) &m i n  the south central  par t  of  the basin. No crustal  measurements 

have been made i n  the North Loyalty Plateau. 

1971 ) show the following crustal  thicknesses, 

The heat f l o w  measurements of MacDonald et al. (1973) show normal 

values for the Loyalty Ezsin of 1 t o  2 HFIT, whereas t o  the cast  of the 

New Hebrides Trench on the North F i j i  Plateau, high values of  up to 3 HFU 

were obtained. 

. . J. 

I 
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Results of Deen Sea Dril l ing Pryject 

Several holes have been dr i l led  into the sea f l o o r  within the area 

of the Southwest Pacific during legs 21 and 30 of the Dee9 Sea Dril l ing 

Project. The resu l t s  obtained have been reported by Burns 

Andrew -- e t  al. (1973a and 19731) and Van der Lingen e t  a l i  (1973), and have led 

hdrews et a. (1973a) t o  divide the region knto eastern and western provinces. 

a. (1972) , 

The western province consists essentially o f  the ljord Howe Rise, the 

New Caledonia Basin and the Norfolk Ridge. While the oidest sediments present 

i n  t h i s  province are  of Upper Cretaceous age, its essential  characterist ic 

is the lack of sedimentation between the Upper Eocene and Middle Oligicene. 

The duration of t h i s  break i n  sedimentation is  variable over the area and i s  

greatest  on the Lord Howe Rise. It is generally attr ibuted t o  changes i n  the 

circulation of ocean currents result ing from the i n i t i a l  separation of Australia 

from Antarctica i n  the Eocene (55 may. B.P.). 

The eastern province consists essentially t o  the South F i j i  Basin, 

which is supposed t o  have come into existence i n  the Oligocene, and the North 

Loyalty Plateau which possibly formed i n  'che Lower Eocene. The regional lack 

of Upper Eocene /Middle Oligocene sedimentation, Characteristic o f  the western 

province, does not occur i n  th i s  province, showing it t o  have been under 

different  influences t o  the former. 

Geolom of New Ckledonia 

New Caledonia i s  an island of 400 Ian i n  leng%h and 45 km i n  width, 

with a surface arca od 18,000 Ian2. 1% is flanked t o  both the west and the 

east  by bar r ie r  reefs that  extend some 200 km t o  the north of the most 

northern t i p  of the island. To the south, New Caledonia extends in to  the 

submarine Norfolk Ridge with which it appears continuous from seismological 

evidence (Dubois, 1971 ) , as well as  i n  morphological expression. 

The oldest lmown formation i n  New Caledonia is a polycolour tuff  which 

has been attr ibuted t o  Permian age by Avias (1  953) and Routhier (1 953). From 
the Permian t o  the Upper Eocene, the rocks observed are  pyroclastic and 

c l a s t i c  sediments (greywackes, sandstones, peli tes,  a rg i l i t e s  and fTysch) , 
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accumulated i n  what has been inferred t o  be the ancient Melanesian o r  

Geology of the Lowd.tdglgxI Archipelago 

The Loyalty Island Archipelago consists of  coral a t o l l s ,  &ich formed 

since the Pliocene (Chevalier, 1968), as  cappings on the summits of a submarine 

ridge during a peviod of subsidence, These subsequently emerged during the 

Pleistocene t o  form the Loyalty Islands (Dubois & al. 1973), the emergence 

being produced by the lithosphefic bulge result ing from the subduction o f  

the Indo-Australian plate a t  the New Hebrides Trench (Dubois e t  a l ,  1974). 
The only observed basement of the a tb l l s  is  on Mar& Island where basalt ic 

volcanics protrude through the bottom of an old lagoon. Potassium/ Argon 

measurements made on these sunmital basalt ic formations give an age o f  I O  m.y. 
( Baubron e t  al., i n  psess), which probably represents the l a s t  episode of 

volcanic ac t iv i ty  of the submarine ridge. This ridge extends both t o  the 

north and south of the actual archipelago. Neither the age of the beginning 

of t h i s  volcanic act ivi ty ,  nor the number of  phases of volcanism is b o m  

at t h i s  time. The structure of the ridge and the relat ive contributions 

of volcahic, volcano-clastic and sedimentary rocks t o  the formation of  the 

ridge are a l so  ~r2mow-n~ 
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MORPHOLOGY 

The bathymetric map published by the Scripps Insti tution of 
OceanograpRy (1971) f o r  the Southwest Pacific, shows the Loyalty Basin 

as a depression between New Caledonia and the Loyalty Islands, This is 
elongated i n  a direction northwest-southeast between the la t i tudes of 
20° and 23O S, and exceeds a depth of 2150 m. 
across the Loyalty Basin obtained from the present study are shown in 
Fig. 2, and provide some further information on the morphology and extent 

of t h i s  basin. 

The bathymetric prof i les  

Transverse p ro f i l e  

The most complete profile across the basin is profile F which passes 

immediately t o  the southeast o f  New Caledonia and the I s l e  of Pines. 

southwest to northeast on th i s  profile pay be observed the extension of 
New Caledonia t o  the south of the I s l e  of Pines, the Loyalty Basin, the 

Loyalty Ridge, and the s lope  downwards t o  the New Hebrides Trench, 

From 

The Loyal’cy Basin appears as a f l a t  depression with a m a x i m u m  depth 

of 2150 m which is remarkably constant over a distance of about 40 km, 
general appearance, there is 1iMLl.e asymmctry between the western and 

eastern flanks of the basin. I n  detai l ,  however, %wo steps i n  the prof i le  

may be observed on the western flank, The first, between depths of 500 and 
1000 my connects the plateau which forms the southern* extension of New 
Caledonia and the I s l e  of  Pines, t o  an area gentler slope which extends 

down t o  I800 m+ At. this  level,  the second rapid decrease o 2  step i n  the 

prof i le  occurs which passes diredtly t o  the level f loor  t o  the basin. Towards 

the eastern flank, the f l o o r  of the basin progressively r i s e s  u n t i l  a single 
sharp s tep  occurs at the margin of  the Loyalty Ridge. Variations which occur 

i n  morphology across the basin both t o  the north and south of prof i le  F, are 
also shown i n  Figure 2. To the north of profile F, the profiles A, B, C, D 

and E are incomplete, but show the western edge of the basin t o  slope up 

towards the margin of New Caledonia. In  the east, the l i m i t  of the basin 

is formed by the Loyalty Ridge. However, depending on the position of the 

profiles re la t ive t o  the various islands of the Loyalty group, they show 
different characterist ics.  For exam?le, on profile E t o  the southeast o f  Nari 
Island, there occurs a plateau at a dep%h.-od 1500 m, whereas on prof i le  A 
t o  the north, two d i s t inc t  ridges occur, separated by a small basin &ich 

apgears t o  l i e  within the ridge itself. 

I n  
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From the bathymetric map, there appears t o  be a discontinuity i n  

the ridge beyond the Astrolabe Reef. However, the profile of C o r i o l i s  / 1966 

(see Fig. I ) which passes well t o  the northwest of t h i s  reef and shows 

the ridge structure t o  continue with a re l ie f  of 1650 m above the sea f l o o r  
between the la t i tudes of 1 9 O  and 2 O O S .  This ridge appears t o  pers is t  as 
far north as the Petr ie  Relief a t  a la t i tude of about 1 8 O  301S, and probably 

extends even fur ther  t o  the north. 

To the east  of the Loyalty Ridge, the sea f l o o r  slopes downwards 

towards the New Hebrides Trench but shows considerable variation i n  the 

different profiles. The slope is more regular on prof i le  E than those fur ther  

t o  the north, particularly on profiles A and G where d is t inc t  steps i n  the 

profiles occurr 

In  the south, on profiles G, H, 1 and J, the eastern limit of the 

morphological basin is  clear ly  marked by a ridge whose direction bends t o  
the south without quite reaching the north-south trend of the Norfolk Ridge, 

which l i e s  j u s t  t o  the west. From the bathymetry, there appears t o  be no 

reason why t h i s  former feature does not represent the southern extension 

of the Loyalty Ridge. 

On prof i les  G and H, there occurs a r i s e  which forms the western l i m i t  

on the basin. 
adjacent northern profile F, t o  a width of 47 k m  on these profiles. T h i s  narrowing 

coincides with the bending i n  basin trend direction towards the south. 

This drast ical ly  narrovrs the basin from a width of 90 km on the 

IJith the change t o  an easter ly  trend of the New Hebrides Trench t o  
the southeast of profile H, neither of the more southern profiles,  I and J, 
display the downward s lope  towards th i s  trench, but show the beginningof the 

regular structure of the sea Tloor which constitutes the South F i j i  Basin. 

Lowitu@inal p r o f i l e  

In order t o  trace the longitudinal prof i le  o f  the basin, a synthetic 

prof i le  has been constructed from the prof i le  of C o r i o l i s /  1966 and the maximUn 
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depth points of the transverse profiles of  the present surveyc This ïs 
included i n  Fig. 4, from which it may be seen tha t  there is a s tep of 
750 m, a t  the level of the Astrolabe Reef, which raises  the seafloor of the 
basin t o  a depth of 2300 m. This depth remains constant beheen profiles 

A and F, a f t e r  which it decreases t o  1500 m a t  profile G, before increasing 

again towards profile J. 

In  its general morphology, the Loyalty Basin appears as an elongated 

depression a i t h  a widening o r :  bulge a t  the la t i tude  of 23O S, where i t  
bends towards the south, Neither the northern nor the southern l imi t  of 
the basin is morphologically defined from the existing bathymetric data. 

SEISMIC REtSULTS 

I n  this section, the &eological structure across the basin is 
discussed, together with its southern extension, i t a  western margin against 

New Caledonia, and i ts  eastern margin against the Loyalty Ridge. 

Geological structure across the Loyalty Basin 

The seismic reflection profiles across the Loyalty Basin show that  

the deep structure of the basin is more accentuated than i-ts  norphological 

expression. The sedinent cover over acoustic basement is very thin at the 

edges of the basin but a t  the centre, the depth t o  basenent is greater than 

could be observed i n  the present survey despite a sub-bottom penetration i n  
excess of 2.5 sec two-way reflection time on some of the profiles. 

A s  i n  the discussion on iilorpliology, since the northern profiles A, B, 

C, D, and E were incomplete, the main features of the seisnic section w i l l  be 

described from the continuous section across the basin obtained on prof i le  F 
(see Figure 3 ). In  defining the limits of  the geological basin, we take the 
western l i m i t  as the prominent step o r  scarp against which abut the almost 

horieontally layered sediments of the basin. The eastom limit is taken as 
the steep boundary between the basin sedinents and the Loyai’cy Ridge. 
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An important feature of the basin is i ts  asymmetry. The t o t a l  
thickness of sediments within the basin i s  greater on'the western s ide  

where they have a much more regular aspect than those t o  the east. On 
the eastern side, the sediments are raised re la t ive  t o  the west, and 

gently folded. 

Within the sedimentary section, the seismic profiles show three 

disconformities, allowing four  main uni ts  t o  be defined. They are shown 

i n  Fig. 3 
thiclcness corresponding t o  a two-way reflection time o f  1.1 sec. This 

occurs i n  the deepest part of the morphological basin and is displaced 

towards the western margin of the geological basin a s  defined above. Towards 

the west, the numerous reflectors within t h i s  formation are nearly horizontal. 

Towards the east ,  where the thickness is much less (0.2 t o  0.3 sec two-way 

time), only the first group of reflections may be observed due t o  the lengkh 

of the bubble p a s e  sequence of the reflected signals. %e lower boundary 

of t h i s  formation is, however, readily observed over the whole width of  

the basin. These sediments over the raised eastern part of the basin, show 

minor folding. 

as  I, II, III ancl IV. The upper formation (I) has a m a x i m  

The second formation (11) has a maximum thickness corresponding t o  
a two-way reflection time o f  0.9 sec. This occurs a t  the point where the base 

of the formation begins t o  r i s e  towards the east ,  and l i e s  considerably 

further t o  the east  than the m a x i m u m  sodinent accumulation i n  formation I. 
On the western par t  of the basin, the formation thins gradually t o  the west 

and appears t o  pinch out a t  the western margin of the basin. To the ea<st, 

the layer becones increasingly deformed and thins abruptly at  the eastern 

margin near the Loyalty Ridge. 

This implies that  some re la t ive  u p l i f t  on the eastern side of the 

basin occurred between the deposition of formation II and fomation I, with 

the main axis of sedimentation having migrated t o  the west before deposition 

of the la t te r .  The aradual lensing out of formation II t o  the west, re la t ive  

t o  the ra@.d thinning near the Loyalty Ridge t o  the east, also implies tha t  

the main area of  provenance of sediment, during the deposition of formation II, 
was the Loyalty Ridge and therefore pfissibly volcanic i n  origin. 
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Fom%ion-LXE is clearly marked over the whole width of the basin 

At- the western margin o f  the by the regularity of i t s  upper reflector. 

basin, the layer appears t o  ba faulted against what appears t o  be basement 

and which is labelled C i n  Figure 3. To the east, the layer  thins gradually 

and becomes increasingly deformed u n t i l  it terminates rather abruptly against 

the Loyalty Ridge. 

The base of t h i s  layer was not observed i n  the centre of  the basin. 

However, the minimm thîclmess of the layer on the western margin and the 

observed thickening towards the centre from the east  suggest (i) tha t  the 

axis of sedimentation during the deposition o f  layer III was again fur ther  

t o  the west than during the deposition o f  layer II, and (ii) that the 

provenance of the sediment during the deposition of layer III was probably 

from both New Caledonia and the Loyalty Ridge, possibly with a greater 

contribufion f rom the former. 

Layer I V  is  only clearly observed i n  the eastem part of the profile 

but it nay coprespond t o  the basement on the western side which is shown as 

layer C on Figure 3. Layer IV is considered t o  represent basement i n  the 

eastern part  of the bilsin. 

The seismic refraction profile of Shor  e t  a l  (19171), which is located 

along the axis  of  the basin between profiles D and E, provides a model f o r  

comparison with the resul ts  of  the reflection profiles. Shor e t  a l  found 

three layers which overlie a layer with a velocity of about 5.9 kn/six, 

which deepens northward along the axis of the basin. This velocity is high 

and is consistent with a crystall ine o r  highly netaporphosed basement. The 

refraction veloci t ies  f o r  the three overlying layers were given as 2.2 k d s e c ,  

which was assumed f o r  the surfece layer, 3.5 Im/sec, and 5.2 kn/sec. The 

first two velocit ies are  representative of poorly consolidated ana well con- 

solidated sedinentsry ne te r ia l  respectively, and the l a s t  of  linestone, 

partly netamorphoscd material o r  volcanic rock. 

&though s o m  differences occur between the depth deterninations t o  

the interpreted layers i n  the refraction data and that  fron the reflection 

profiles using the velocit ies of Shor e t  al,, (see Figure 4), ìt appears 
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possible -bo correlate the two. The difference i n  calculated depths nay 

resu l t  i n  part  fron the rather poor control on the travel-tine curve of  

Shor e t  al. (ibid,  p. 2569) a t  the southern end of  the refraction profile. 

On th i s  correlation, we assign layer IT as basenent (the 5.9 
@/sec layer) and layers I,  II and III as sedia'entary foraations in-f i l l ing 

the basin. The deepening o f  the basin t o  the northwest along the axis of 
the basin, which was found by Shor e t  a l ,  i s  supported by heavy seisnic 

reflection data fron Airstradec cruise (Dubois e t  al., 

that  the t o t a l  thickness of the first three fornations increases i n  t h i s  

direction t o  reach a two-way t ine of  a t  l ea s t  4 sec. The above resul ts  have 

been conbined into a longitudinal profile along the axis of the basin showing 

i n  addition t o  thc bathynetry, the two-way reflection t ines  o r  t h e i r  equivalent 

fron the refraction survey, as shown i n  Pig. 4* 

1974). This shows 

Geological structure along the Loyal ty  Basin 

The northern 1-t o f  the basin, which probably occurs a t  the position 

of the d 'btrecasteaux Fracture Zone, i s  not covered by the present survey. 

I n  the south, the thickness of fornation I decreases considerably, having 

a two-imy t b e  of only 0.5 sec on profiles H and I, Fornation II &ich is 

characterised by nany internal  reflectors,  appears riore variable in thickness 

but has also decreased at the level  of profile I. Between profiles I and J 

there appears a very strong ref lector  a t  the base of fornation II, T h i s  is 

interpreted as base:.ient, with the-lrapid lensing out of foraation III between 

the profiles H and I. 

1 

A l 1  three of the above sedinentary fornations f o l l o w  a r i s e  i n  the 

norphology of the surface a t  the level of profile G. Although the basenent 

(layer I V )  probably also f o l l o w s  t h i s  r i s e ,  it is  not recorded on profiles 

G and H, and is not observed un t i l  prof i le  I where i t  appears t o  be quite 

shallow. 

Fron the above, we place the southem l i r x i t  o f  the geological Loyalty 

Basin a t  about the level of  profile I, The northern lil-lit o f  the basin renains 

underfined with the sedirientary f i l l  within the basin thickening t o  the northwest 

i n  the area of  the suirveyo 



Profi le  F passes j u s t  t o  the south of the I s l e  of Pines on which 

the southermost exposures of the peridotites of New Caledonia occur. 

The position on the profile which is acljacent t o  the Isle bf Pines, l ies  

within the very shallow p la t fom which represents the southeastern 

extension of the New Caledonia Ridge. Here, nul t iple  reflections fron 

the shallow seafloor obscure the seisnic record f r o a  any coherent sub- 

surface structures which nay be present. This ridge narks the western 

%init of the norphological basin but the 1ini.t of the geological o r  sedi- 

mntary basin omcurs fur ther  t o  the east  as indicated above. 

The western boundary of the sedinentary basin appears t o  be controlled 

by mjor noma1 faul t ing with downward displaceimnt t o  the east. Prouinent 

faulting, probably as a ser ies  of closely spaced faul ts ,  is indicated i n  
the basenent at the edge of the sedinentary basin, with another paral le l  

f au l t  jus t  within the liaits of the basin. It is  against this la t ter  f a u l t  

that the deepest sedinentary layer within the basin (fornation III) appears 

t o  terninate. However, it is possible tha t  t h i s  f o r m t i o n  continues across 

the fault  t o  rapidly pinch out against basenent j u s t  t o  the west of  the 

fault .  This uncertainty i n  the interpretation a r i ses  frou the disturbed 

nature of the reflections t o  the west of  the faul t .  

On the eastern flank of the New Caledonia Ridge, between the c res t  

of the ridge and the geological bzsin, three geological features are dis- 

tinguished. The first is  the uppermost fomation, labelled A i n  Fig. 3. 
suggesting tha t  sone channelling of possibly sluuping and ninor internal  

faul t ing has occurred. 

A t  the base of  tliis fornation there occurs a strong, sub-horizontal 

ref lector  which i s  particularly narked i n  the eastern past of the ridge 

flank towards the westem l i n i t  of the geological basin. The strength of 
the reflection suggests an 3ndurated surface a t  a gajor wconfomity with 

the underlying layer. The reflections fron below tliis surface are of an 
irregular and apparently dipping nature with sine in-f i l l ing on an older,  

i r regular  surface below the narked unconforriity surface $hich was eroded 

t o  f o m  a d is t inc t  platfom. The unconfornity surface and possible thin 

overlging layer are  labelled 3 i n  Fig. 3. 
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The fornation underlying this unconfornity surface appears t o  have 

been subjected t o  sme  tectonic ac t iv i ty  and faulting. It consti tutes the 

basenent at the unconfomity and i s  correlated with the basenent of the 

geological basin t o  the east. It is labelled C i n  Fig, 3. The basenent 

and unconfornity look t o  be exposed a t  what appears t o  be a f a u l t  scarp 

which narks the western l i n i t  o f  the sedinentary basin. Dredging at t h i s  

position has recovered a large nassive sariple of highly ferruginous and 

cenented conglonerate containing basal t ic  pebbles. This is apparently a 
sanyle o f  the na te r ia l  fron the narked unconfornity surface which probably 

represents an o ld ,  very w e l l  developed coastal p la t fom,  

Within the basenent below the unconfornity, there occur a ser ies  

of diffractions which l ine  up t o  give the appearance of  an alaost  plane 

dipping surface. This could be produced by prinary layering Fri-khin the 

basenent o r  nore probably, fron a ser ies  of  closely spaced fau l t s  hbtliin 

the basenont a t  t h i s  western nargin of the sed-inentary basin. 

To the north of prof i le  F, the central  part of the New Caledonia - 
Norfolk Ridge energes t o  forn -tho island of New Caledonia. However, only 

p r o f i l e s  C and D have extended farrenough t o  the west t o  show the step pr 
scarp tha t  narks the yestom l i u i t  of the geological basin. On prof i le  !? 
t o  the south, f o x a t i o n  C is again observed where it extends further t o  
the eas t  i n  the f o r n  of a bulge. Here, it is devoid of nore recent sedident 

cover and formations I and II of  the geological basin temlinate a t  the 

eastern flank of  the bulge. On profile H, however, both fornation A and 

the possible fornation at B are again present, which liLlits the extent of 

the depression found on prof i le  C. 

The western nargin of the geological Loyalty Basin is therefore seen 

t o  run paral le l  i n  direction t o  tha t  of the New Caledonia Ridge between 

profiles A and H. However, a t  the level  of profiles G ant?. H, i t  bends 

southward towards the north-south direction of the Norfolk Ridge i n  the area 

coinciding with the extension of formtion C further t o  the west. 

Further t o  the south on profiles I and J, the wcstem nargin of  the 

norphological basin is not apparent and th i s  basin nay terninate between 

profiles H and I, It is of  course possible, tha t  the l a s t  two p r o f i l e s  did 



not extend far enough t o  the west t o  observe t h i s  nargin. 

the southern l i n i t  o f  the geological basin appears t o  occur between 

prof-i les H qnd I; it is l&ely that  the norphological basin also terninates 

a t  t h i s  position. 

However, since 

I n  attenpting t o  correlate the forrJationB described above, it 
appears that  i n  the west, fornation III of the geological basin r e s t s  on 

basenent (temed fornation C ) ,  and tha t  t h i s  probably correlates with 

fornation I V  t o  the east. 

Pornation A, t o  the west of the geological basin, i s  considered t o  

be the equivalent of fornation I, It is  of course possible, that  it is the 

equivalent of fornation III, with the unconfomity between fornation III and 

layer I V  corresponding t a  the pronounced unconfornity a t  the top of layer C. 
However, 

since fomation II of  the basin pincbes out a t  i ts  westem edge, it is l ike ly  

that it is  absent o r  only thinly represented above the marked unconfomity 

surface of  the western nargin, 

the fomer  interpretation is  considered t o  be nore likely. Also, 

The present position o f  the strong unconfornity surface, &ich  

occurs at a depth o f  about 2000 D, indicates that subsidence of t h i s  mount 

has taken place. The above interpwtat ion 'dnplies tha t  this has occurred 

nainly since the deposition of fornations III and 11. This, together with 

the apparent changes i n  the axes of sedimwkation and the related areas 

of provenance between the fornations III, II and I of  the Loyalty Basin, 

indicates considerable nobi l i ty  o f  the earth 's  c m s t  i n  t h i s  region. T h i s  

is  a l s o  suggested by the indications o f  faul t ing on the profiles,  sone o f  

which probably represent najor norriaì faul t ing of the crust. 

--.- Eastern nargin of tlhJL-o~&t~Basin 

The eastern nargin of both the norphological and geolclgical basins 

is forued by the Loyalty Ridge. This ridge p a r d l e l s  the island of New 

Caledonia i n  the north, anc? a t  a la t i tude  between 22O and 2 3 O  3, l ike  the 

New Caledonia-Norfolk Ridge, i t  a l so  bends towards the southo However, it 
diverges s l igh t ly  fron the north-south direction of the Norfolk Ridge. 

The seisnic profiles provide l i t t l e  infomation on the conposition 

and strurtx"c of the ridge, o r  as  t o  whether i t  Ls o f  sedinentary o r  volcanic 
origin, It does show, however, the developnent of  a sriall, consistent 
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basement high o r  ridge at its western edge. T h i s  becomes more pronounced 

t o  the north where a shallow intra-ridge basin is  observed. This ancil lary 

feature is magnetic (see below) and could,be due t o  the effect  o f  block 

faulting towards the basin along its western edge, o r  t o  a l inear  igneous 

feature which could be e i ther  primary o r  associated with a l a t e r  stage 

of volcanic activity. 

The formations I, II and III of the geological basin thin towards 

and terminate a t  the Loyalty Ridge. The relation between formation I V ,  

which has been taken as the basement o f  these foraabions, and the ridge 

is not welltdefined. It is possible, however, that fomation IV is of 
similar age t o  tha t  o f  the Loyalty Ridge. 

Total f i e ld  magnetic profiles which were obtained during the course 

of the seismic survey of the Loyalty features, are part of a wider coverage 

which is reported by Lapouille e t  a& 

profiles of the Loyalty Basin and Ridge are, however, given greater 

prominence here because they are part of an en t i ly  covered i n  th i s  study. 

Also, i n  considering these results,  greater emphasis has been placed on 

the magnetic modelling of the Loyalty Ridge feature. This was in  order t o  
t e s t  the consistency of the magnetic anomalies associated ,,ith the ridge, 

with that  of e i ther  a predominantly sedimentary o r  volcanic composition. 

This determination i s  particularly important i n  regard t o  the evolution o f  

the ridge and its possible relationship t o  New Caledonia. 

( in  preparation). The magnetic 

The magnetic anomaly profiles a f t e r  "che removal o f  the I.G.R.F. are 

shown i n  Figure 5. 
obtained by the Mobil O i l  Corporation from the R/V Fred. H. Moore i n  July, 

1972. These provide consistent anomaly profiles over the Loyalty features 

which are similar t o  those obtained from Kimbla and Coriolis. 

Included i n  th i s  figure are profiles within t h i s  area 
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Loyalty Basin 

A general obsemration, regarding the Loyalty Basin, is tha t  i t  is 
characterised by a long wavelength, negative anomaly which may be readily 

correlated between profiles A and H. 
accumulation of sediments &thin the basin which is  shown by the seismic 

This is consistent with the thick 

data, 

South of profile I, the anomaly cannot be correlated and it is apparent 

that  between profiles H and I, there exîsts a magnetic discontinuity which is  
probably related t o  a s t ructural  discontinuity across the s t r ike  o f  the basin, 

This coincides withe position at which the southern l imit  of the geological 

basin has been taken. 

A major,  positive magnetic anomaly with an amplitude between about 

800 and 1100 gammas s t r ikes  along the Loyalty Ridge. This anomaly and 

probably the ridge i t s e l f ,  appears t o  terminate t o  the north near 1 8 O  S. To 

the south, i t  becomes complex and poorly defined at about 2 4 O  S., The positive 

anomalies occur t o  the northeast of the islands and are centred on the 

northeastern edge of the ridge a t  about the position of  the 2000 m bathymetric 

contour. The anomaly retains basically the same form along the length of the 

Loyalty Ridge. The amplitude of the major anomaly varies i n  response t o  changes 

i n  the water depth and broadens as the ship tracks become less  perpendicular 

to  the s t r ike  of the ridge. This suggests that  the source of the anomaly is 

essentialy a single, uniformly magnetized body reasonably close t o  the sea 

f l o o r .  

hence 

I n i t i a l  magnetic modelling along tracks normal t o  the ridge and 

near the centre of the island chain, showed tha t  the source of the magnetic 

anomaly could be roughly apyproximated by a two-dimensional, ver t ical ly  
sided prism centrally located beneath the ridge. The general configuration 

of th i s  prism had a depth t o  the top of 1.9 km, a width of  22 km and a normal 

magnetization of 140 emx- To f i t  the anomaly profiles,  a l inear  regional 

of about 2 gammas per km, with values increasing t o  the northeast was inserted. 

This i s  consistent w,th a generally shallower magnetic basenent t o  the east  

of the ridge. 

.../..o 
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, Detailed two-dimensional computer modelling on centrally located 

tracks, was carried out using the polygon method of Talwani and Heirtzler 

(1964). The magnetic data along essentially perpendicular tracks across 
the ridge were f i l t e r ed  t o  reduce the influence of local anomalies and 

processed using computer procedures developed a t  the University of N.S.W. 

f o r  the treatment of marine geophysical data. The computed models were 

based on the i n i t i a l  magnetic interpretation and. the existing seismic 

refraction and seismological information on the crustal  thickness i n  the 

region of Shor e t  al. (1971) and Dubois (1 971 ) . 
An example of  t h i s  interpretation on a centrally located track 

a t  the position of profile B, i s  shown i n  Fig. 6. The measured magnetic 

anomaly can be closely f i t t e d  by adjusting the top surface o f  the model. 

f i r t h e r  minor adjustments could be made t o  achieve an even closer f i t  but 

these were considered unnecessary i n  the present study. 

a magnetisation o f  230 emu was used. 

For t h i s  model, 

The resul ts  o f  the modelling suggest tha t  the source of the major 

anomalies over the Loyalty Ridge consists of intermediate t o  basic volcanic 

and / o r  volcano.-clastic rock which makes up the bulk of the ridge. The 

Loyalty Ridge, therefore, ap3ears t o  be essentially composed of andesitic 

o r  basalt ic material rather than non-volcanic, sedimentary material. This 
is at  leas t  consistent with the hypothesis t h a t  the Loyalty Islands represents 

the ancient andesitic arc above an old Benioff zone which was associated with 

the inferred ancient New Caledonia Trench. However, since no measurements 

of magnetic susceptibil i ty have yet been made on the basalts which have been 

reported from within the uplifted lagoon on Nari Island, i t  is not known 

whether t he i r  susceptibil i ty is similar t o  that  computed fo r  the model. 

Hence, the Loyalty Ridge may be essentially com2osed of  rocks of 

e i ther  andesitic o r  basalt ic composition, o r  o f  andesitic rocks intruded 

by basalt ic volcanic of similar magnetic susceptibil i ty,  associated u i th  

major block faul t ing during the l a t e r  history of the ridge. Certainly, 

the age of the basalt  on Na& Island, which has been dated a t  I O  m.y. B.P., 
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9 must be l a t e r  than the ridge i t s e l f .  T h i s  is apparent from the seismic 

data on the sedimentation within the basin, which indicates tha t  the 

ridge acted as a major source of sediment at t i m e s  which must have been 

considerably ea r l i e r  than the age of these basalts. 

h consistent feature of  the magnetic profiles across the ridge 

is  the skn l l c r l i nea r  anomaly along its western margin. This anomaly 

models as a basement high o r  minor ridge along the edge of the feature. 

It is more developed i n  the northern part of the ridge as is also shown 

by the seismic results. A l s o  observed was a single seamount pr6truding 

through the sediments of the Loyalty Basin near the western terminations 

of profile B, This shows a d is t inc t  magnetic anomaly and would appear t o  
be associated with a late volcanic phase of the Loyalty RidgeL 

Southern extension of tlg--vew Caledonia Ridge 

Profile F,) which passes near the Isle o f  Pines, ohows a large negative 

anomaly of about 900 gams  t o  the south of  the island. Since the island 

contains part of the mass of peridotites which occur on New Galedonia, this 

suggests that  the anomaly may be produced by a submarine extension of the 

peridotites. The anomaly, however, i s  negative, which could be produced by 

e i ther  a reversed magnetisation o r  by an overturned normally polarised sheet 

o f  peridotite, as suggested by Guillon and Routhier, (1971). 

PAST AND PFfJ3SEPIPT SEDDENTATION I N  TFE LOYALTY BASIN 

A stpdy of ' the actual phenomena of erosion of the peridotites on 

New Caledonia, and the transportation of the erosional products (Bältzer 

and Trescases, 1971), has shown the importance of  chemical erosion, and 

of the' transpartakion of dissolved material when compared with mechanical 

transportation. This occurs in  the r a t io  o f  4.5 t o  1, with the products 

of  mechanical erosion being actually less than the residual deposit's of 

chemical erosion. The products of  mechanical erosion are mainly transported 

during the cyclonic floods. These are  deposited i n  the al luvial  plains 

and i n  the mouths of  r i v e r  near the coast, where they are  trapped by the 
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mangrove vegetation which acts  as a f i l t e r  (Baltzer, 1972), with no 

terrigenous deposits reaching the lagoon area (Launay, 1972; Dugas, 1974)- 

This explains the current absence of terrigenous sedimentation i n  the 

Loyalty Basin (see below). 

The question ar ises  as t o  whether these erosional processes have 

During the Quaternary, both i n  the lagoon been constant i n  the past. 

(Launay, 1972), and t o  a depth of 600 m on the continental slope of  New 

Caledonia (ORSTOM, Nomea, 1971 ; Anglada e t  al .  , i n  press), terrigenous 

deposits are not 

ferruginous, terrigenous deposits do occur. Also, from dr i l l i ng  on the  

western bar r ie r  reef, *ich extended down t o  basement a t  226 m (Avias 

and Coudray, ‘1967), reefal  and parareefal formations of Quaternary age occur 

without a y  important terrigenous pllase (Coudray, 1971 ) 

inpartant factor  i n  sedimentation, although some episodic 

It therefore appears that  New CaledoixK&aila.nutbecn a source of  

terrigenous deposits throughout the Quaternary. However, since the deposits 

both i n  the Loyalty Basin and i n  the Mew Caledonia Basin t o  the west, are 

thickest near New Caledonia (Dubois e t  Eil .P 1974) it i s  reasonable t o  

suppose that New Caledonia has been iw important source area o f  d e t r i t a l  

sediment i n  the past. Similarly, since volcanic ac t iv i ty  occurred i n  the 

Loyalty Islands up u n t i l  a t  leas t  10 m.y. B.P. (Baubron e t  al,  i n  press), 

it is  l ikely that the Loyalty Ridge acted as a source of  volcanic and 

d e t r i t a l  material prior t o  i t s  subsidence. 

Dredging f rom the surface of formation A where it  meets the slope 

of New Caledonia, obtained calcareous ooze containing pelagic and benthic 

micro-fauna but no terrigenous matcrhl .  Other dredging i n  the Loyalty 

Basin, obtained mut% with less globigerina and no benthic micro-fauna o r  
terrigenous material. Hence, present sedimentation within the Loyalty Basin 

is  purely pelagic without terrigenous o r  ne r i t i c  material, despite the 

poximiLy of the reefal  formations of Hew Caledonia and the Loyalty Islands. 

Since the t o t a l  thickness of formations I, II and III a t t a in  a 

two-way reflection t i m e  i n  excess of 4 sec, a purely pelagic sedinentation 

regine cannot have been i n  existence since the Oligocene. For comparison, 

drillhole 206 of Leg 21 of  D.S.D.P. ( B u r n s  e t  al., 1972; Andrews e t  al . ,  

1973 a )  found the top of the Oligocene under 420 m of purely pelagic sediments. 

It is  therefora c lear  tha t  previously, considerable terrigenous material 

. . J. 
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was added t o  the pelagic sedimentation i n  t h e  Loyalty Basin. These deposits 

appear to  have come from both the New Caledonia Ridge and tho Loyalty Ridge 

a t  various times during the history of  sedimentatkon. 

C ONC LUS IONS 

Vithin the morphological basin between New Caledonia and the Loyalty 

Is lands ,  seismic reflection profiles reveal a thick accumulation o f  sediments 
i n  a restr ic ted basin within the broad morphological featuren This geological 

or sedimentary basin is limited i n  the east  by the submarine flank of the 
Loyalty Ridge, and i n  the west by an exposed basement scarpI, Between th i s  

scarp and the continental slope of New Caledonia, the basement of the geological 

Loyalty Basin t o  the east ,  r ises  t o  form a well developed platform which 

represents a marked unconformity with a relat ively thin overlying scdiment 

cover. Dredging f r o m  the exposed scarp has obtained samples of  a well-cemented 

forruginow conglomerate which contains basalt ic pebbles from New Caledonia. 

The width of the geological basin i s  roughly 80 kn while the t o t a l  

width of the morphological basin i n  which it occurs i s  about 110 km, The 

northern limit of the geological Loyalty Basin remains undefined from the 

present survey, with the thick accumulation of  sedinent continuing northward, 

perhaps u n t i l  the position of the d'Entrecasttmux. Fracture Zone. 

southern liait of  th i s  basin is  narked where the deep sediments o f  the basin 

terminate a t  a la t i tude of about 24.O S, which l i e s  t o  the south of where the 

axis of the basin bends southwards. 

The 

Within the geological basin, t h "  ;winciyal fornations have been 

identified- These fornations (labelled I, II and III) have becn l a i d  down 

on a basement which w a s  too deep t o  be observed i n  the central  part  of  the 

basin. The basenent t o  the west, (formation C) on which the raarlml unconformity 

surface is located, is correlated with formation I V  t o  the east, The l a t t e r  

appears t o  correlate with the basement found by Shor e t  al., (7971), %hich 

has a velocity of about 5.9 km/sec f ro% the narine refraction data, zhis 

basement r i s e s  towards the Loyalty Ridge and is possibly o f  s i n i l a r  age t o  
the fornations of that  feature. 



22 i 
, 1 i.::', 

The relakively thin sediment overlying the marked unconformity 

t o  the west of the geological basin,%is  interpreted t o  be essentially 

equivalent t o  formation I within the basin and therefore re la t ively young. 

The very s t rong  reflections occurring a t  o r  near the unconformity surface, 

may mask the existence of a very thin overlying layer. If present, such 

a layer could represent the equivalent of formation II and possibly formation 
III, However, irrespective of whether a very thin layer  i s  present overlying 

the strong unconformity, it is c lear  that  t h i s  old erosional surface must 

have subncrged by about 2000 c1 t o  i ts  present position, and that it appears 

t o  havc been a+ o r  near sea level a t  o r  since the time o f  deposition of  
formations III and IIc This implied subsidence of  thc erosional platform 

and basin, appears l ike ly  t o  be due t o  major normal faul t ing along the 

eastem continental slope of New Caledonia. 

It is known tha t  a major orogenic phase affected the region of  New 

Caledonia and the Loyalty Islands du-ring the Unper Zocene. Since the 

formations I, II and III within the Loyalty Basin have not suffered any 
serious deformations, i t  must be concluded that they were not affected by 

that major orogeny. It fo l lows  thatTthcy were deposited a f t e r  t h i s  phase, 

that  is  since the beginning of the Oligocene, although the precise age 

of the onset of  t h i s  sedimentation is  not known. Also,  subsidence of the 

o ld  erosional platform would therefore appar t o  be post Oligocene, possibly 

i n  tho Niocenc o r  even the Pliocene. 

Although sedimentation i n  the Loyalty Basin has been restr ic ted t o  
pelagic sedimentation during the Quatcmnary; the large .accumulation o f  

sediment i n  the basin and the varying distribution of the sediment within the 

different layers, points t o  both the New Caledonia and the Loyalty Ridges 

as haQing been important sources of sedinent a t  various t ines  from the Oligocene. 

Also,  the presence of three ma jo r  sedinentary fornations separated by disconfor- 

n i t i c s  implies the existence of  three different morpho-tectonic and scdinentolo- 

g ica l  phases i n  the develoment of  the Loyalty Basin, 

Because the Loyalty Ridge as w e l l  as tNe New Caledonia Ridge, c lear ly  

appears t o  have acted as an important source of sedinent during the deposition 

of fornation III and particularly fornation II, it is  implied that it cannot 

be considered only as a basalt ic volcanic chain developed over a relat ively 

. . ./. . . 



s h o r t  period pr ior  t o  the dated volcanic ac t iv i ty  of 10 m,y. B.P. The 

ridge must have been i n  existence p r i o r  t o  the Oligocene and we prefer 

the interpretation tha t  it probably represents the andesitic volcanic o r  
volcanoclastic islana arc associated d t h  an inferred Benioff zone of  an 
ancient Beir Caledonia Trench but which has suffered subsequent phases of 

basalt ic volcanicity probably rola-bed t o  major ,  tensional block faul t ing 

during its subsequent history up until 10 my. ago. 

The resul ts  of precise magnetic modelling of the anonalies over the 

Loyalty Ridge show i t  as being csacntially composed of  matorial with a unifora 

magnetization which is appopriate  t o  rocks of interimdiate t o  basic 

composition, which is  consistent with the above hypothesis. 

interpretation is that  i t  i s  a ridge o f  basalt ic composition which again must 

have been i n  existence over tlie sarie period as above, and subjected t o  various 

phases of  volcanicity. 

The alternative 

Finally, f ro ï?  the riagnetic profiles across the Loyalty Ridge and the 

p x i s e  iiodclling of these profiles,  it eierges that  not only is  tlie ridge 

coxposed essentially of unifomly :.iagnetised na te r ía l  of intemediate t o  
basic coL:position, but that there i s  a consistent though n i i i o r  associated 

ridge of s i u i l a r  aagnetisation within but on the edge of the riain 

ridge, This gives the ridge a double aspect with the ninQr associated 

ridge on its western side providing an intra-ridge basin which has been 

clearly observed on se i s i i c  profiles i n  the northern part o f  the ridge. 

The developlent of the anci l l iary ridge could be duc t o  t i l t e d  block faul t ing 

a t  the western nargin at the riain ridge, o r  have an igiieous origin o f  a 

pririary o r  subsequent nature. 
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group a t  the University of N m S e W e y  and the School of Earth Sciences at 
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FIGURE: CllPTIONS , 

Figure 1. 

Figure 2. 

Figure 3? 

Figure 4. 

Figure 5. 

Figure 6, 

Bathymetric map of the Loyalty Basin and surrounding 

areas ( a f t e r  Scripps Inst i tut ion o f  Oceanography 

Bathymetric Map of the Southwes t Pacific , 1 97 1 ) , showing 

the location of profiles across the Loyalty Basin. 

Bathymetric profiles across the I!oy~,I"iy Basin., 

Seismic reflection section across the Loyalty Basin 

along profile F, 

Profile of t-cJo-way reflection time along the axis 

of the Loyalty Basin showing the bathymetric profile, 

compounded from the resul ts  of the cruise o f  C o r i o l i s  

1966, and the maximum bathymetric depths f rom profiles 
across the basin together ,ith the reflection times 

f o r  sedimentary layers from the present seismic profiles 

across the basin and the i r  equivalent from the refraction 

resul ts  of Shor e t  al . ,  1971. 
6 4  

Magnetic anomaly profiles across the Loyalty Basin 
and Ridge. 

Interpretational model of  representative magneti0 

profile across the Loyalty Ridge, 


