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Abstract 

In 1992 a cruise was conducted across the Bligh Water and along the Yasawa Is lands by the 

research vessel "APHAREUS", US P, Suva. In addition, sediment samples of the adjoining 

eastern North Fij i Basin recovered during the "Sonne"-cruise (SO-35) by the Institute of 

Geosciences, Hannover were available for comparat ive studies. 

T he aim of this bio-sedimentological study focusses on the discrimination of the facies zones or 

the encountered sedimentary env ironments, mapping of fringing reefs (Nacula, Yaqeta, Waya), 

and the diagenetic history of Cenozoic carbonate rocks. 

Parameters like grain size, total carbonate content, carbonate mineralogy, and fauna! 

assemblages served for the subdivision into seven facies zones from supratidal to deep water 

envi ronments. 

Microscopy of stained thin sections, x-ray diffractograms, and C- and O-isotope data were useful 

fo r clearing up diagenetic processes s ince Miocene time. 
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to horst and grabea structures where reefs developed on highs. At that time the Bligh Water 

reached its extension as is nowadays and was deliniated to the South by Pliocene eruption 

centres (RODDA 1989). 

The basement ot the Yasawa Group is composed of Miocene volcanics and sediments which are 

part of a south-eastward gently dipping monocline (RODDA 1989). 

The sediments of the eastern North Fij i Basin have been deposited in between water depths of 

2000 to 4000 metres (Fig. 3). The southernmost site (SO-35-280) is c losely locatP.ci to the 

Yasawa Platform s lope and holds a position within a North/South-st riking transform fault system 

that connects both Yasawa and Yanuda Troughs as part of the East/West-striking North Fiji 

Fracture Zone (JOHNSON and SINTON 1990). The latter represents a sinistral strike s lip fault 

which has been existing since 0. 7 Ma and reveals a spreading rate of 9.5 cm/a. 

3. Methods 

For recovery of surface sediment samples from 33 sites along the transect from Malake Passage 

to Enene Bay both a grab (2 litres) and a piston corer (0.7 metres) were used (Table l). The 

bathymetric map (l : 142000) and echosounding records served fo r locaJlizing the sites along the 

fixed transect. 

FIU MANUELl and JUERGEN WUERTZ conducted the diving operations at the Charybdis Reef as 

well as at Nacula, Yaqeta, and Waya fringing reefs. Beach rock samples were recovered along 

Sava-i-lau, Yaqeta, Yanuya and Monuriki Islands. Miocene and P liocene limestones stem from 

Sava-i-lau and Yaqeta Islands. Echosounding profiles were nm at Malaka Passage and the 

transition zone in between Tivolei Reef and Yasawa Platform. 

During the "Sonne" campaign SO-35 surface samples of 12 sites were recovered for comparative 

studies. As equipments a gravity corer (SL), piston corer (KL), and free fall corer (BL) were 

used (Table 2). 

The laboratory methods appl ied comprise the spec trum common in the field of sedimentary 

geology (CARVER 1982, see a lso SCHNELDER et al. 1995a and b). 

4. Results and discussion 

4.1 Bligh Water 

For the discrimination of the sedimentary env ironments (facies zones) along the Bligh Water 

transect the following parameters were analyzed: (I ) Facies type, (2) grain size parameters, 

(3) total carbonate content and fauna l composition, (4) carbonate minera logy. 

- T he sedimentary facies type was macroscopically defined during sample recovery and, after 

laboratory analysis, rendered prec ise by the above mentioned data. 
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- Grain size analysis was conducted according to FOLK an$! WARD ( l 957) thereby using median 

(Md), standard deviation (cr1), and skewness (Sk1) . Fig. 4 and 5 represent the basic data and 

Fig. 6 and 7 the relevant correlation diagrams. 

- Total carbonate contents was measured gasometrically and interpretated by considering the 

encountered fauna I assemblage (PAULSEN l 994 ). 

- X-ray analysis (GOLDSMITH and GRAF 1958) provides the carbonate mineral composition 

semiquantitatively estimated (GRIFFIN 1971 ), and interpreted with regard to the fauna 

(Fig. 8b). 

The availab le data a llow to subdivide four main facies zones a long the Bligh Water transect. 

4.1. l Charybdis Reef and Tivolei Reef tops (Fades zone J) 

This environment reveals a water depth of 15 to 64 metres where a high energy regime caused by 

wave and stonn activity as well as tidal currents, originates poorly sorted biocalcarenites and 

biocalcirudites (mainly tempestites). 

The median of the sediments is relatively high (Md = 1000 to 3480 µm), standard deviation 

shows poor sorting ( cr1 = 1. 1 to 1.3), and skewness appears nearly symmetrical to positive 

(Sk1 = -0.16 to +0.39). 

The total carbonate content amounts up to 90 to 100% due to high organic production. The 

fauna! composition comprises green algae (59%), corals (9%), bryozoans (13%), benthic 

fo raminifera (13%), gastropods (3%), lamellibranchiata (3%), and planktic foraminifera (1%). 

The carbonate mineral composition reveals predominance of aragonite and high Mg-calcite vs. 

calcite. Green algae (Halimeda) and scleractinian corals (Acropora) provide the aragonite 

content whereas red algae and foraminifera contribute to high Mg-calcite content. Calcite has to 

be related to bryozoans and foraminifera. 

Most of the coral assemblages of both plateau reef tops died away and are covered with biogenic 

debris. Merely single patch reefs and coral knobs arise up to sea level and make crossing rather 

difficult. Obviously, the high position of the volcanic basement of the Charybdis Reef reflects 

transpressive sinistral strike-slipe tectonics along the outrunning Hunter Fracture Zone in the 

course of the northern Fij i platform's anti-clockwise rotation (RODD 1993). 

At a little passage at the northern edge of the Charybdis Reef (Fig. 14A) reef mapping was 

conducted to recognize the faunal distribution (Appendix A). 

The passage is about 30 met res wide and 20 metres deep. The side walls are very steep with little 

overhanging parts. The bottom consists main ly of coral rubble and sand with some rocks, the 

slope has rubble, sandy, and rocky areas to almost equal amounts. P robably, due to the long 

distance to inhabited regions, there are quite a lot of giant clams (Tridacna). 
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The bottom of the passage is predominated by fan shaped soft-corals. Gorgonians reach sizes up 

to I metres and more, but you also find massive forms. Except of staghom Acropora, all hard 

coral growth forms are present, massive corals are predominant. The flora is predominated by 

filamentous plants, but you also find Halimeda and thick turf of algae. 

At IO metres tabulate corals become predominant, cup shaped forms disappear but aJI other 

growth forms are still present. The soft coral community changes, mass ive forms are 

predominant over fans and whips. Thick turf of algae dominate over filamentous fonns and 

Halimeda is not present at this depth. 

The change from the steep slope to the platform is predominated by massive corals (mainly 

faviids and Porites). Other present forms are tabulate Acropora, branching and staghom corals. 

Due to the wave action there are no mushroom corals. Soft corals are only represented by 

massive forms. The flora is similar to the one at t h.. hnttnm h 11t tin~c: not show any 

predominating forms. 

4.1.2 Malake Passage, Viti Levu and Enene Bay, Yasawa Island (Facies zone II) 

With water depths of 13 to 55 metres both areas are locallized in a shelter position provided by 

the hinterland of Viti Levu resp. Yasawa Island. Fig. 9 shows the highly reliefed MaJake 

Passage (A) and the transition zone from the Tivolei Reef across a deep and narrow trough 

towards Enene Bay (8 ). 

Poorly and very poorly sorted siltitic and ruditic biocalcarenites dominate the sediments. 

Accordingly, the median varies strongly (Md = 110 to 410 µm) as does standard deviation 

(cr1 = 1.0 to 2.7) and skewness (Sk1 = -0.35 to +0.2). 

The total carbonate content compares with Facies zone 1. But a significant increase of planktic 

foraminifera (26%) is obvious vs. shallow water fauna as green algae (24%), bentbic 

foraminifera (20%), gastropods (1 1%), lamell ibranchiata (1 1%), scleractinian corals (8%), and 

sponge scleres (l %). 

Dependant on the fauna! assemblage a slight increase of calcite vs. balanced amounts of both 

high Mg-calcite and aragonite underlines the increase of planktic foraminifera like E/p!,id/um. 

4.1.3 Platform slopes (Facies zone 111) 

Areas of this environment have water depths of 161 to 356 metres where greenish to light grey, 

clayey and silty biocalcarenites and clayey arenitic calcisiltites of poor sorting predominate. 

Low median (Md = 40 to 120 µm), poor sort ing (cr1 = 1.5 to 2.7), and positive skewness 

(Sk1 = 0.23 to 0.39) are typical. 
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The total carbonate content ranges from 78 to 96% indicating the increasing amount of non

calareous constituents (clay minerals. skeletal opal). The growing importance of plan.ktic fauna 

as foraminifera (20%), pteropods ( 15%), radiolarians (10%), dinoflagellates (10%), and 

tintinides (5%) vs. benthic groups as sponge scle1es (15%), foraminifera (10%), gastropods 

( I 0%), and lamellibranchiata (5%) directs the growing calcite concentration of the samples in 

comparision with the Facies zones I and 11. 

Though three times tried, the steep and narrow trough deliniated by the Tivolei Reef and the 

Yasawa Platfonn (Fig. 9B) dirt not allow to recover sediment samples. Probably northeast

directed currents of hig h velocity prevent sedimentary deposition and drive the piston corer 

towards the major Bligh Water Passage. 

4.1.4 Basin (Facies zone IV) 

The sediments recovered from water depths of 366 to 768 metres are greenish light grey, partly 

clayey or arenitic calcisiltites. 

They show a low Median (Md = 10 to 30 µm), poor sorting (cr1 = 1.6 to 2.2), and symmetrical to 

positive skewness (Sk1 = -0.09 to +0.27). 

The total carbonate content (68 to 78%) indicates the growing influence of clay minerals as 

smectite, chlorite, and kaolinite (Fig. I 0) as well as skeletal opal (radiolarians). As already 

recognized in Facies zone III planktic fauna! groups like foraminifera (25%), pteropods (30%), 

and radiolarians (25%) predominate vs. reworked shallow water fauna as lamellibranchiata (5%), 

and sponge scleres ( 15%). 

Fig. 11 gives a survey on the facies zones distribution along the Bligh Water transect. Fig. 12 

represents the grain size distribution of the different facies groups along the Bligh Water transect 

indicating the relative energy trends. 

4.2 Eastern North Fiji Basin 

According to the Bligh Water sediments' analysis the same methods were applied to the surface 

sediments samples of the eastern North Fiji Basin (EINSEL 1994). Thus, grain size parameters, 

total carbonate content, x-ray diffractometry, and micropaleontology, provided the basic data for 

subdividing three major facies zones in the basinal environments north of the Yasawa platfonns' 

s lope (Fig. 3). 



4.2.1 Water depth: 2010 to 2375 metres (Facies zone V) 

The sHes of the "SONNE"-cruise (SO-35-148, -153, -154, -156, -160, -280) reveal total 

carbonate contents of 60 to 80% of marly calcareous oozes which show median values of 

Md = 10.3 to 25.4 µm, poor sorting (a 1 = 2.02 to 2.13), and positive skewness 

(Sk1 = 0.12 to 0.30). 

Significantly high amounts of benthic foraminifera, gastropods, and Iamellibranchiata result in 

high calc ite concentrations. Low aragonite concentrations are due to the position below the 

aragonite compensation depth (tlROECKER 1974). Volcanic components (mostly basaltic glass) 

participate in the sediment composition obviously influenced by distal turbidites orig inated from 

the Yasawa Platform edge. Site SO-35-280 shows introduced shallow water fauna! elements 

(EINSEL 1994). 

4.2.2 Water depth: 2555 to 2775 metres (Facies zone VI) 

With increasing water depth, the total carbonate content of the marly calcareous oozes 

diminishes (69 to 72%). They are dominated by plankton (SO-35-145, -146). 

Grain s ize parameters show a low median (Md = 6.0 to 6.4 µm), better sorting (a 1 = 1.20 to 

l.73), and rather symmetrical skewness (Sk1 = -0.08 to +0.02). 

Calcite and aragonite (despite below ACD) provide the carbonate mineral assemblage. 

4.2.3 Water depth: 3410 to 3530 metTes (Facies zone Vil) 

Extremly fine grained marls (Md = 1.7 to 2.2 µm , a 1 = 1.13 to 1.69, Sk1 = -0.06 to +0.10) with 

carbonate contents of 50 to 60% dominate the sediments of the s ites SO-35-272, -273, -274. 

Predominating nannoplankton provides pure calcite that does not show any hints on onsetting 

dissolution close to the calcite lysocline (BERGER et al. 1982). Volcanic components (glass, 

pyroxene, plagioclase) and skeletal opal represent non-calcareous constituents. 

Fig. 13 compiles the most important bio-sedimentological data for both Bligh Water and eastern 

North Fiji Basin. 

4.3 Yasawa Platform 

4.3.1 Fringing reefs at Nacula, Yaqeta, and Waya Islands 

Nacula, fringing reef west of the village (Appendix B) 

That part of the reef which had been investigated, shows a steep drop off from 3 metres down to 

17 metres depth. At 17 metres there is a sandy bottom with some rubble and I ittle descent. The 

drop off itself as well as the platform at 3 metres depth is mostly solid rock with parts of rubble 
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and very little sand. The covering of the subsoil with living material increases with decreasing 

water depth. 

Probably due to the sandy substrate (SCHUHMACHER 1988), the covering with corals at 17 metres 

depth is very poor. For that reason,encrusting corals, which are dependent on hard substrates, are 

not present. Mushroom corals, which do not need rocks to attach, are predom inant at this depth. 

As some branching Acropora are able to grow on sand (VERON 1986), there are some small 

colonies. You also find some tabulate Acropora and massives. Soft corals are represented by 

both growth forms without showing predominance of a si ngle form. Halimeda predominates over 

thick turf of plants. 

The s ite at 10 metres depth is predominated by massive hard corals (many brain corals), 

followed by branching and tabulate forms. Mushroom corals and encrusting forms are present, 

too. Staghorn corals are not present. The fan shaped soft corals disappear and the mass ives 

(mainly Lobophytum and Sarcophyton) increase in number and s ize, showing many different 

colours. The flora is similar to that one at the deeper site and do not show a predominance of any 

form. 

The 3 metres site is very similar to the 10 metres site, but tabulate Acropora become 

predominant over branching and massive forms. Staghorn corals are still missing. Encrusting 

forms and mushroom corals decrease in number. The soft coral community is aJmost equal to the 

one at 10 metres. The flora is joined by filamentous algae but none of the different growth fonns 

show any predominance. 

Yaqeta, fringing reef a t the south_:west end of the island (Fig. 14C, Appendix C) 

The transect is characterized by a steep drop off from 4 metres water depth to 15 metres. The 

sandy bottom at 15 metres, with little rubble and rock, is hardly covered with living material. 

The slope and the platform on top is mainly rock and the covering with living corals reaches 

about 90%. Some grooves and canyons are on top of the platform. 

Predominating growth form at 15 metres depth are the tabulate Acropora, but you also find some 

small massive and branching forms as well as staghorn corals. Mushroom corals are missing. 

Massive and fan shaped soft corals a re present, massives with little greater number. Long 

filamentous plants predominate over Halimeda and thick turf of algae. 

The area around 10 metres depth is predominated by massive soft corals. Massive fav iids and 

tabulate Acropora predominate the hard coral community. You also find staghom and mushroom 

corals as well as small colonies of encrusting forms. The flora is only represented by small 

patches of thick turf. 

The platform is very variable, parts of it are completely covered with tabu late Acropora and 

others are predominated by mass ive or staghorn corals. You also find branching and mushroom 
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corals as well as some encrusting colonies. The soft coral community is very s imilar to the 

IO metres site but less numerous. Thick turf of algae, filamentous fonns and Halimeda const itute 

the flora without a dominance of a sing le fonn. 

Fringing reef at Waya south cape, off Yalobi village (Fig. 14D, Appendix D) 

Two steps characterize the slope of this reef, one from 5 to 10 metres and the second from 

10 to 12 metres. The sandy bottom with little rubble and rocks at 12 metres slightly dcscc~~ 

further. The platform at 5 m etres cons its to a lmost equal parts of sand, rubble and rock. 

At 12 metres depth massive corals predominate over tabulate and branching species. You also 

find staghom coraJs and some encrusting forms. Mushroom corals are not present. Massive soft 

corals predominate over fans and whips. Marine p lants are limited to Halimeda. 

The s ituation on top of the second step, at 5 metres, is almost equal to t he deeper site. The 

covering with corals is s light ly higher but there is no predominating growth fom1 

distinguishable. In addition to Halimeda you find thick turf of algae. 

4.3.2 Diagenesis of Cenozoic carbonate rocks 

Late upper Miocene shallow water carbonate rocks (Fig. 14B) built up the thrust block of 

Sawa-i-lau Island (RODDA 1989, RODD 1993). Basal andesites are overlain by the bank-facies of 

the Verona Formation and mass if reef- and fore-reef facies of the Sawa-i-lau Limestone 

Formation. The carbonate lithofacies spectrum comprises bioclastites, -siltites, -arenites, 

and rudites (Fig. 16A). 

The fauna! assemblage is composed of benth ic fo raminifera, red algae, bryozoans, echinoids, 

scleractinian corals, ostracods, and bivalves. As allochems iotraclasts and peloids are present. 

EASTON (1973) already found out that both aragonite and high Mg-calcite have been almost 

totally transformed into calcite (Fig. 15). Calcite cementation and recrysta llisation left low 

porosity (E<5%) and permeability (k = 0.1 to 0.4 md). 

Early diagenetic pattern as rim cements (BRICKER 1971, MILLIMAN 1974, BATITURST 1975, 

SCHNEIDERMAN and HARRIS 1985) have been therefore almost totally replaced by vadose or 

phreatic calcite cementation (HUMPHREY et a l. 1985, TUCKER and WRIGIIT 1990). Nevertheless, 

micritization of bioclasts boring organisms can be still recognized as the first stage of very early 

diagenesis (BATHURST 1975, LONGMAN I 980). Tt is followed by ghost structures of different rim 

cement fabrics. Even re lics of rad ial fi brous cement (aragonite '?), microcristall ine rim cement 

(high Mg-calcite ?) as indicators for early shallow marine cementat ion might be still present. 

Syntaxial overgrowth and dog tooth spar a re common. A unimodal calcite matrix cement 

dominates all samp les. Thus, the diagenetic sequence appears as: Micritization • rim cements + 

syntaxial overgrowth • matrix cement -• recrystallisation. According to EASTON ( 1973), the 
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Sr-contents of the limestone (230 to 1416 ppm) partly meet the average of most ancient 

limestones (250 to 750 ppm) whereas values in excess (up to 1416 ppm) might indicate some 

remnants of aragonitic rim cement as above mentioned. Similiarly, Mg-contents of 

2133 to 8343 ppm give way for assuming some high Mg-calcite remnants. But very high Ca/Mg

ratios (46.7 to 185.2) leave no doubt that an almost complete Mg-loss of high Mg-calcite has 

occured. Both elements Fe (0 to 1320 ppm) and Mn (206 to 7974 ppm) have to be derived from 

the underlying volcanics. 

The massive Miocene/Pliocene biocalcarenites and -rudites of Yaqeta Island which overlie 

subaerial basalts (RODDA 1989), exhibit a shallow water fauna assemblage comparab le with that 

of Sawa-i-lau. The diagenetic spectrum and sequence of cements is similar. But the spany matrix 

cement reveals a higher Fe-content which is proved by staining. 

The beachrock samples (biocalcarenites) recovered along the coastlines of Sawa-i-lau, Yaqeta, 

Yanuya, and Monuriki (Fig. 14C, E, F) contain a broad fauna l spectrum (green algae, red algae, 

bryozoans, echinoids, bivalves, scleractinian corals, and benthic foraminifera). Fe-calcite-bearing 

intraclasts and volcanic constituents (plagioclase, pyroxene, glass) are added. B esides the 

cements encountered in the carbonate rocks of Sawa-i-lau and Yaqeta, peloidal high Mg-calcite 

cement is common in the beachrocks (comp. MACINTYRE 1985, CHAFETZ 1986, MARSHALL 

1986). 

Thus the diagenetic sequence appears as fo llows: Micritization • radial fib rous aragonite and 

pelletal high Mg-calcite • remaining rest porosity without matrix cement. Generally the radial 

fibrous aragonite rim cement is accompanied by Corg. which causes dark rims around the 

bioclastic grains (Fig. l 6C-F). 

In order to discriminate the diagenetic history of the carbonate rocks through the last 15 Ma, C

and 0-isotope date were applied. Fig. 17 shows the data of the Miocene to P liocene carbonate 

rocks of Sawa-i-lau and Yaqeta, of modem Yasawa beachrocks, and of different skeletal groups 

(scleractinian corals, green algae, red algae) in comparison with literature data (MILLIMAN 1974, 

ANDERSON and ARTHUR 1983). 

All in aH, the C- and 0-isotope data of the skeletons generally coi ncide with general trends 

except the data measured at red algae from the Charybdis Reef that show s lightly higher 61 Bo_ 

values (-2.58 to -2.24o/oo ). 

Tbe beach rocks reveal the C- and 0-isotopes' signature of green algae which is understandable 

by the predominance of green algae constituents composing the beach rocks. 

The Tertiary limestones show the lowest o 180-values (-8.28o/oo) which documents the 

transformation of the primary marine carbonate minerals aragonite and high Mg-calcite to 

diagenetical ly originated calcite (TUCKER and WRIGHT 1990) under meteoric influence 

(HUMPHREY et a l. 1985). 
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It can be concluded that the shallow water Cenozoic carbonate sediments of the Bligh Water and 

the Yasawa Group represent the C- and O-isotopes' path ways which are in agreement with those 

of similar environments (MILLIMAN 1974, ANDERSON and ARTHUR 1983). 

S. Bio-sedimentological parameters and c.ontrolllng factors 

As Fig. I 3 shows, the compiled data of total carbonate content, grain size parameters, carbonate 

min.eralogy, and fauna! distribution of surface samples recovered from Bligh Water a::d ~•~m 

North Fiji Basin correlate with water depth what allows to subdivide the environments into 

seven bio-sedimentological facies groups. 

The total carbonate content continuously diminishes down to the water depth of 3600 metres. 

The slight unconformity at 300 to 350 metres is caused by a distinct increase of radiolarians. The 

aragonite compensation depth (ACD) at some 2000 metres does not show significant influence 

on total carbonate content despite dissolved pteropods since calcareous planktic foraminifera 

increasingly contribute with growing water depth. At the calcite lysocline (CLY) at 3400 metres 

no hints on commencing calcite dissolution can be recognized. 

Among the grain size parameters, median and skewness show a negative correlation vs. water 

depth, while standard deviation is insignificantly changing. 

The carbonate mineral composition indicates predominance of both high Mg-calcite and 

aragonite in shallow water environments whereas calcite related to planktic foraminifera and 

nannoplankton dominates the deep water environments. The fauna! assemblage generally 

changes from benthic shallow water groups to pelagic calcareous and siliceous contribution 

(radiolarians). Below the ACD, benthic groups are subordinate except Facies zone V 

(SO 35-280) where distaJ turbidites provide shaJlow water constituents received from the Yasawa 

Platfonn (Fig. 19B). 

The flow diagram (Fig. 18) makes obvious that the three major controlling factors of 

sedimentary fonnation are (1) current and wave activity. (2) water depth (energy), and (3) relief 

including slumping and distal turbidity currents. The fauna! assemblages are directed by water 

depth, current and wave activity as well as energy. Energy itself is a function of water depth, 

current and wave activity, and relief. Both grain size and clay mineral content depend on energy 

and relief. 

In the according ternary diagram (Fig. 19A) all facies zones can be discriminated. There is 

evidence that both Facies zones l and II are mainly wave and curr~nt-dominated, Facies zone lII 

shows depeodaoce on water depth and relief, whereas Facies zones lV to Vil are predominantly 

directed by water depth with varying influence from the Yasawa Platfonn (V) and adjacent 

slopes (1Va). 
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6. Conclusions 

Facies studies like this contribute to a better understanding of modern and ancient carbonate 

platfonn - s lope - basin transects of low geographic I attitudes where the interplay of the relevant 

factors controlling sedimentary processes and deposition becomes transparent. As actuo

geological model established by facial and diagenetic data it can be applied i. e. to the 

underlying Tertiary strata (RODD 1993). The procedure of this study has been getting economic 

(US$ 3500.- for the eight days cruise). 

Furthermore, the methods applied provide a useful sedimentological/mineralogical framework 

for balance evaluation of shallow water and pelagic organic production. Interacting with 

geochemical and biological methods, this methodological combination would be suitable for 

ecological studies a long "river - delta and mangrove - lagoon - reef'' transects as planned. 
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Table I: 
Coordinates and water depth of surface samples and reef samples recovered along the Bligh Water 
transect and Yasawa Group. 

Sample Latitude Longitude Water Sample Latitude Longitude Water 
no. depth fml no. depth fml 
Y-1 1r 18.3' 118· 6.o· 46 Y-22 17"3.9' 11r53.0' 768 
Y-2 17' 16.3' 178. 5.0' 161 Y-23A 16. 59.3' 177"45.0" 640 
Y-3 1r l6.0' 178.4.8' 274 Y-24 16. 56.7' 11r39.3' 366 
Y-4 ,r t4.4' 178.4.1' 356 Y-25 16.55.9' 177"38.0' 183 
Y-5 ,r 13.9' 178.3.6' 274 Y-26 16.55.4' I7r37.2' 33 
Y-6 Ir l3.8' 118· 3.5' 110 Y-27 t 6· 54.7' 177.36. 1' 55 
Y-7 1r 13.2' 118·3.2' 24 Y-28 t 6· 54.0' 177"34.8' 64 
Y-8 1r 12.1 178.3.0 21 Y-29 16· 52.8' 177"33.6' 55 
Y-9 1r 12.2 118·2.1 32 Y-30 16.5 1.0' 17r32. l ' 49 

Y-11 17"11.2 118·2.3 32 Y-31 16°48.5' 177•30,3• 13 
Y-12 t r 10.8 113·2.o 31 Y-32 16. 47.5' 177"29.2' 24 
Y-13 1r 10.3 118· 1.8 34 Y-33 16°46.2' 11r21.5' 40 
Y-14 1r9.8 113· 1.6 37 Y-34 30 
Y- 15 tr9.3 118· 1.3 15 Y-35 16. 53.3' 177"24.0' 20 
Y-16 1r 8.8' 118· 1.1· 42 Y-36 10 
Y-17 1r8.6' 118· 1.0· 20 SIL- I to 16· 51.1' 11r28.5' onshore 

SIL-15 
Y- 18 1rs.6' 118· 1.0· 10 YA-I to 1r t.6' 177" 19.1' onshore 

YA-8 
Y- 19 1r 8.6' 118· 1.0· 3 Yanu- 1, 2 17"35.8' 177"3 .9' onshore 

and 3 
Y-20 1r8. I' 178·0.4' 439 M-1 I 7"36.6' 177" 1.9' onshore 
Y-2 1 1r6.6' 177"57.8' 613 Wava IT 18.4' 177' 7.71 5-20 

Table 2: 
Coordinates and water depth of samples recovered from the eastern North Fiji Basin by the 
"SONNE" - cruise SO-35. SL gravity corer, KL piston corer. BL r eefall r.orer. 

Sample Latitude Longitude Water 
DO. depth f ml 

145 SL 16. 08.689' 177" 23. 6 J I ' 2555 
146 SL 16' 05.896' 177"23.333' 2775 
147 SL 16·06.211' 177" 12.685' 3405 
148 SL 16" 10.832' 11r 14.552' 2375 
153 BL 16· 19.023' 11r 14.6 15' 20 10 
154 BL 16' 19.5 15' 177" 15.074' 2060 
156 BL 16· 19.898' 177" 15.308' 2250 
160 BL 16"19.034 11r 11.543 2 150 
272 KL l6'01. 198 l7r4 l.350 3410 
273 KL l6' 02.475 177"29.8 19 3530 
274 KL 16·06.038 177" 13.054 341 0 
280 KL 16. 24.930 17r26.59 I 2095 
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Ternary diagrams (calcite, high Mg-calcite, aragonite) of (A) consolidated carbonate rocks of 

Yasawa Islands, and (B) modem calcareous oozes of the Bligh Water. 
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Fig. 9: 

Echo-sounding profiles through the Malake Passage (A) and the transition zone from Tivolei 

Reef across the steep trough towards Enene Bay (B) 
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Facies zones' distribution along the Bligh Water transect. 
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Fig. 14 

A: Working with a little punt at the Charybdis Reef. 

B: Late upper Miocene carbonate rocks of the Verona and Sawa-i-lau Limestone Formations 

dipping northward. Sawa-i-lau. 

C: Southern coastline of Yaqeta Island showing modem beachrocks, and in the background 

Miocene volcanites. 

D: Waya Island south of Yalobi. 

E: "APHAREUS" at sunrise off Monuriki Island. In the background Yanuya Island. 

F: Modem beachrocks of the intertidal zone of Monuriki Island. 
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X-ray diffractog:rams of Miocene Limestone (Sawa-i-lau: SIL-3). recent beacbrock 

(Yanuya: Yanu-1), and a framestone from the Charybdis Reef (Y-18). Cu-Ka radiation. 



Fig. 16 

Thin sections of Cenozoic carbonate rocks of the Yasawa Islands. 

A: Recristallized biocalcarenite exhibiting micritic envelopes of bioclasts. Miocene. 

Sawa-i-lau. 

B: Recristallized biocalcarenite with foraminifera (F) and red algae (RA). Midi:ne. Yaqeta. 

C: Modem beachrock showinz a scleractinian coral (aragonite) with organic matter caught 

within the framework: of radial fibrous aragooitic rim cement (C). Sawa-i-lau. 

D: Modem beachrock (biocalcarenite) consolidated by aragonitic radial fibrous rim cement that 

also includes organic matter at i.ts base. Sawa-i-lau. 

E: Typical aragonitic radial fibrous rim cement consolidating a beachrock of Sawa-i-Iau. 

F : Modem beachrock (biocalcarenite) showing peloidal high Mg-calcite cement filling 

interparticle pores. Sawa-i-lau. 
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Variation nnd Mco.n 110) 
of Miocene limestones 

C- and O-isotope data of Miocene to Pliocene shallow V."aler carbonate rocks of SaWl'l-i-Jau ond 

Yaqeta Islands, modem beachrocb and alceletons. Sample No. see Table 1. Analysed by Prof. 

Dr. J. BOEFS, Ooettingen University. 
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Fig. 18: 

Flow diagram of factors controlling the discriminated sedimentary facies zones. 
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A: Ternary diagram showing the location of the discriminated facies zones in the interplay of 

current and wave activity / relief, slumping, turbidity currents / water depth. 

B: Distribution of skeletons through the discriminated facies zones. 





B-, 


	MSP96 03.pdf



