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Abstract 

The Laucala Bay represents a depositional environment that is mainly controlled 

by the Rewa River delta and the Suva Barrier Reef. The first provides a high 

siliciclastic and chemical input into the lagoon and the latter is a place of 

carbonate production. The interplay of the major controlling factors generate a 

broad spectrum of sedimentary facies types under dramatic seasonal fluctuation 

which has a strong impact on plants and animals in both lagoon and reef. 

The methods applied along a transect through the western part of the Lwcala Bay 

comprise reef mapping, grain size and total carbonate content analysis, x-ray 

diffractometry, microscopy of grain mounts and stained thin sections, 

micropaleontology, scanning microscopy as well as carbon and oxygen isotopes 

analysis. 
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1. Introduction 

Laucala Bay situated in the south-eastern part of Viti Levu is confined by the Suva 

Peninsula in the north-west and by the Rewa delta in the north-east (Fig. 1 and 2). 

The Suva Barrier Reef borders the lagoon of Laucala Bay to the south. Its steep 

fore-reef slopes down to the 2000 metres deep Suva Basin. Tertiary volcanic rocks 

and Cenozoic sediments dominate the northern hinterland that is the source area of 

the siliciclastic sediments transported by the Rewa River into the lagoon. 

The high siliciclastic fluvial input as well as the increasing pollution by both towns 

Suva and Nausori, and by extensive agriculture across parts of the Rewa delta 

where the remaining parts are covered by dense mangrove forests (PILLAI 1990), 

have been becoming increasing reasons for communities and environmentalists. 

The worsening water quality of the Rewa River and the high sedimentary load, 

especially throughout cyclone season, both have a strong impact on all biotopes 

including delta, lagoon, and barrier reef (Fig. 3 ). 

The little islands of Nukumbutho and Nukulau form emerged caps of the barrier 

reef platform dipping gently northward into the lagoon, whereas Makuluva Island 

is closely exposed to the barrier reef front. 

The aim of this paper focuses on the interplay of siliciclastic Rewa River input, 

sedimentological processes within the lagoon, and biogenic carbonate sediments 

related to the Suva Barrier Reef in extension of base line studies carried out in 

1992 (SCHNEIDER 1993). 
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2. Geological setting 

The oldest rocks of Viti Levu are upper Eocene to lower Oligocene submarine 

basalts, acidic volcanics, shallow water carbonates and upper Oligocene basalts 

and dacites of the Yavuna-Group regarded as part of the Yavuna Arc (RODDA and 

LUM 1990). 

These rock sequences are unconformably overlain by upper Oligocene to late 

middle Miocene volcanics and sediments of the Wainamala Group. In the south

eastern part of Viti Levu, basaltic pillow lava of the Savura Volcanic Group occur 

with the same age (RODDA 1989). 

Gabbroid and tholeiitic melts intruded during the late middle and early upper 

Miocene (Colo-Plutonic-Series). Post-plutonic breccias, conglomerates, and 

sandstones of the middle to upper Miocene Tuva Group indicate uplifting and 

erosion of the arc. Since upper Miocene the plant-bearing Veisari-Sandstone 

(Medrausucu Group) was deposited before the Lami-Limestone originated under 

shallow marine conditions (RODDA 1977). The latter, exposed around Suva, 

reveals emersion by subaerial weathering which coincides with the Messinian event 

(BUCHBINDER and HALLEY 1985). Foram-bearing shallow water Pliocene 

limestones overlie this sequence. 

The post-Messinian Suva-marl (RODDA et al. 1985) was deposited through the lower 

Pliocene (5.2-3.2 Ma). Facies change occurred in the Rewa Basin from deep water 

marls to the terrigenous coarse grained Nacua-Sandstone of the Verata 

Sedimentary Group. Finally, Pleistocene fluvial sediments were deposited in the 

south-east of Viti Levu which can be found at different altitudes up to 100 metres 

above sea level. 

Since the last glacio-eustatic sea level rise 9600 B.P. Corg-enriched marly silts 

have been deposited in the lagoons around Viti Levu. SHORTEN (1992) makes 

evident from around Suva Harbour that these oozes unconformably overlie the 

Plio-Pleistocene basement and represent a transgressive and high stand system 

tract. 

The surface samples recovered along a transect through the western part of 

Laucala Bay form the recent deposits of this high stand system tract. In between 

the coast line (IMR) and the reef, the depression of the Foul ground separates the 

siliciclastic regime of the lagoon from the barrier reef-controlled area south of the 

Foul ground. 
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3. Methods 

As Fig. 3 shows a transect was run through the western part of the Laucala Bay by 

a punt (Fig. 4) thereby using a small grab (LB-1 to -14). For comparison one 

sample was taken from the eastern part of the Lagoon (LB-37). Barrier reef 

samples were recovered during low tide from the reef platform (LB-15 to -17, 

Fig. 5) and by diving operations at the reef front (LB-18 to -20, LB-30 to -31) 

conducted by FIU MANUELi and JUERGEN WUERTZ. A piston corer was used aboard 

APHAREUS to get samples from the fore-reef slope (SU-0 to -2). On the east side 

of Makuluva Island which is shifting westward by the reworking of beach sands, 

some beachrock samples were recovered that were found on the western beach in 

1982 (Fig. 6). 

An echo sounding profile was measured from Nukumbutho Passage to the IMR

dock (Fig. 7). Based on the bathymetric map (scale 1: 142000), coordinates and 

water depth of the sites are listed up on Table 1. 

Laboratory methods ( comp. SCHNEIDER et al. 1995) comprise grain size analysis 

(FOLK and WARD 1957), gasometric analysis of total carbonate content (MUELLER 

1963 ), microscopy of stained thinsections (Ev AMY and SHEARMAN 1962, modified 

by DICKSON 1966) and grainmounts of siliciclastics embedded in epoxide raisin: 

Furthermore, x-ray diffractograms serve for determining carbonate minerals 

(GOLDSMITH and GRAF 1958) and clay minerals (THOREZ 1975, 1976). SEM

photographs as well as carbon and oxygen isotopes serve for reconstructing early 

diagenetic processes. 

4. Results and discussion 

4.1 Lagoonal sediments 

4.1.1 Grain size distribution and total carbonate content 

KYA w (1982) established a granulometric network across the Laucala Bay 

according the parameters after FOLK and WARD (1957). Median, standard 

deviation, and skewness show that the shallow subtidal environment along the 

beach reveals moderately sorted, fine grained siliciclastics of low carbonate 

content, whereas medium to coarse grained calcarenites dominate the outer areas 

of the lagoon just behind the barrier reef. Clayey-silty oozes of poor sorting 

dominate the centre of the lagoon thereby showing the lowest median at the north

east corner of the Laucala Bay. 

This study along the western transect through the Laucala Bay generally 

reconfirms his results but give in addition further details. As shown in Fig. 8 there 

is a continuous decrease of grain size from north (IMR) to south (Foul ground) 
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starting with silt-bearing sands and ending with sand-bearing silts. In the same 

direction the total carbonate content develops from 8 to 63 % (Table 2, Fig. 9). 

South of the Foul ground grain size and total carbonate content grow rapidly 

toward the reef platform (95-100 %). 

Correlation diagrams (Sk1 vs. Md, a 1 vs. Md, Sk1 vs. O'J; Md vs. water depth) are 

useful to discriminate diverse sedimentary facies groups (Fig. 10 A, B, C and 11). 

For comparison, one site of the eastern Laucala Bay (LB-37) confirms KYAW's 

data by a very positive skewness, very poor sorting and low median. The lagoonal 

sediments of the western transect (facies type Ia1) significantly differ from those 

of the eastern part of the lagoon (facies type Ia2). The reef-dominated back reef 

(lb) and the barrier reef platform sediments (II), in turn can be clearly 

distinguished from the latter ones. 

4.1.2 Mineralogical composition and provenance of constituents 

The Corg-rich lagoonal sediments of the Laucala Bay comprise four mineral 

groups: ( 1) light minerals (2) heavy minerals (3) carbonate minerals, and ( 4) clay 

minerals. 

The light mineral assemblage includes quartz, alkali-feldspars, plagioclase, 

glauconite, and pumice whereas the heavy mineral paragenesis comprises brown 

and green hornblende, monoclinic and orthorhombic pyroxene, epidote, apatite, 

basic volcanic glass, and opaque minerals (Table 3). All minerals except pumice 

and glauconite relate to the volcanic rocks of the hinterland. Pumice has to be 

derived from historical eruptions in Tonga (RIECH 1990) whereas glauconite is a 

typical early diagenetic product of deltaic environments (PORRENGA 1966). 

Carbonate minerals calcite, high Mg-calcite, and aragonite occur in varying 

proportions and relate to faunal skeletons present in the reef and lagoon. Thus 

foraminifera, bryozoans, and partly molluscs provide calcite; high Mg-calcite 

stems from red algae, foraminifera, and echinoderms; aragonite is the typical 

skeletal substance of scleractinian corals and green algae (Fig. 12). 

The clay mineral assemblage, in general less than 5 % of the sediment, includes 

Ca-montmorillonite, chlorite, kaolinite and an illite/montmorillonite mixed layer 

mineral (Fig. 13). Ca-montmorillonite and chlorite can be explained as 

transformational products of volcanic rocks whereas kaolinite represents a typical 

product of lateritic weathering in the hinterland of Viti Levu. 

Fig. 14 displays that the heavy mineral content decreases - according to increasing 

water depth - from the tidal flats toward the Foul ground. Accordingly, the total 

carbonate content increases the same way. The reasons for this quantitative 
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mineral distribution can be found in the lower energy level relevant to greater 

water depth as well as in the upcoming influence of the barrier reef platform. 

Fig. 15 reveals the lateral distribution pattern of light and heavy minerals by 

enrichment of heavy minerals in the western part of the lagoon which is a result of 

hydraulic selection by wave activity and longitudinal currents (LOWRIGHT et al. 

1972). So mixed siliciclastic/-calcareous sediments dominate the northern part of 

the lagoon whereas the southern part is characterized by reef-controlled 

calcarenites. 

With regard to the carbonate minerals, Fig. 16 demonstrates that aragonite 

builders concentrate in the tidal flats (gastropods) as well as on the reef platform 

(corals). The low aragonite content of the subtidal environments north of the Foul 

ground reflects subordinate reef influence. 

Finally, the carbonate mineral distribution (Fig. 12) shows a broad aragonite/high 

Mg-calcite-ratio distribution of the lagoonal calcarenites which is controlled by 

the mineralogical skeleton composition of the fauna. 

The fauna) groups in the western part of the lagoon north of the Foul ground 

comprise lamellibranchiata (43 %), gastropods (33 %), echinodermata (14 %), 

planctic (8 %) and benthic foraminifera (2 %). 

4.2 Fore-reef 

The fore-reef steeply slopes down to the adjacent Suva Basin. It does not reveal 

the expected reef-derived coarse talus sediments but fine grained silt-bearing and 

clay-bearing silts (Fig. 8). Some large coral fragments embedded in the oozes 

indicate slumping at the reef flank. 

The correlation diagrams (Fig. 10 A, B, C; 11) show the positive skewness 

(dominance of fine grain size fractions), low median, and very poor sorting. 

Median and total carbonate content diminish with increasing water depth and, 

accordingly, decreasing energy. 

The carbonate mineral assemblage of the fore-reef sites contain higher portions of 

calcite and high Mg-calcite than the lagoonal sediments. Thus, aragonitic reef

detritus (scleractinian corals) are less abundant in the fore-reef which allows the 

discrimination from the adjacent environments. 
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4.3 Barrier reef mapping and faunal distribution 

The base line study on the Great Astrolabe Reef conducted by NAQASIMA and 

BANDY ( 1992) provides a useful framework for sedimentological studies in the 

Suva Barrier Reef. Their reef monitoring sheet was used in a similar way by Fm 

MANUEL! and JUERGEN WUERTZ who mapped the barrier reef at Nukumbutho 

Passage and Makuluva Passage (Appendix A, B). 

Both sites are described in the following: 

Reef slope at Makuluva passage (off Suva), Appendix A 

This reef does not show a steep drop off (approx. 10 % slope). There are some 

grooves parallel to the reef line. At the deepest site (30 m) the substratum consists 

of 90 % rock and 10 % rubble, the portion of rubble increases with decreasing 

water depth. As the swell is strong, you only find sand in protected areas such as 

in the grooves. 

The site at 10 m is determined by a strong swell. Therefore you do not find anv 

mushroom corals and encrusting hard coral species are the dominant growth form, 

followed by massives. There are some branching, staghorn and tabulate Acropora 

present. No soft corals are found. Halimeda 5p. is the dominant plant. Thick turf 

algae are present. 

The site at 20 m depth is dominanted by branching corals. Encrusting forms 

decrease in number. Mushroom, massive, tabulate and staghorn corals are present. 

The soft corals are represented by fan shaped (Gorgonacea) and massive 

(A lcyonacea) species, whereby the massives are predominant. The flora is similar 

to that at 10 m depth. 

At 3 0 m depth encrusting corals are the predominant growth form, followed by 

massives. Except for staghorn Acropora and cup shaped corals, all other growth 

forms are found at this site. There are no gorgonians but massive soft corals. 

Marine plants are only represented by some small Halimeda 5p. patches. 

Reef slope west of the sandbank (Nukumbutho passage, off Suva), Appendix B 

The reef profile at this transect is very similar to the profile at Makuluva passage. 

It has more grooves and is terraced. The sediments differ. The deepest site (30 m) 

is mostly covered by sand with parts of rubble and patches of rock. As most corals 

need hard substrata to grow (SCHUHMACHER 1988, VERON 1986), the living cover 

is poor and does not exceed 50 %. The shallower sites are more influenced by 

wave energy. They are characterized by more rock, less sand and rubble, with 

greater coral cover. 
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There are no staghorn corals at this site. At 10 m branching forms are dominant, 

followed by tabulate Acropora. Mushroom corals are limited to sheltered places as 

grooves. Massive and encrusting corals are present. Soft corals are rare and 

Gorgonians are absent. The flora consists of Halimeda sp., thick turf and 

filamentous algae. 

As the depth increases the coral community changes and the cover decreases. At 

20 m two growth forms are predominate, massive and encrusting which occur in 

equal numbers. Some mushroom corals, tabulate Acropora and branching forms 

are present. Massive soft corals are present. The filamentous algae dissapear and 

thick turf algae occur in some small patches. 

The percentage cover changes between the 20 m and the 3 0 m site. All coral forms 

at the 20 m site are present at the 3 0 m site. Massive and encrusting corals are still 

the dominant growth form, the massives are slightly more abundant. The soft 

corals are predominantly massive, with fan shaped Gorgonians are present. The 

presence of plants is limited to Halimeda sp .. 

Like in the Great Astrolabe Reef, high Mg-calcite significantly increases with 

increasing water depth, which is due to red algae overwhelming the corals 

(Fig. 17). The intraskeletal pores contain internal sediments and radial fibrous 

aragonite cement (Fig. 18A). 

<> 13C- and <> 18O-data indicate that green algae, red algae, and scleractinian corals 

do not show a remarkable isotopic fractionation (Fig. 18). 

The intertidal beachrock of Makuluva Island that rests on the barrier reef top ts 

also composed of reef bioclasts overgrown by radial fibrous aragonite cement. 

5. Controlling depositional factors and related fad.es types of the 

sedimentary environments 

The distribution pattern of grain size parameters and mineral assemblages provide 

the basic data for discriminating the controlling depositional factors and their 

interplay (Fig. 19). 

These controlling factors are: 

(1) The reef as an "energy barrier" being the host rock for the formation of 

lagoonal calcarenites and calcirudites. 

(2) The open sea contributing planctic faunas via the Nukumbutho- and Makuluva

Passage. 
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(3) The Rewa delta providing a high siJiciclastic and organic input as well as 

chemical pollution both inducing a remarkable impact on the lagoonal and 

reefal biota. 

(4) Cyclones cause tempestites on the bottom of the lagoon and initiate turbidites 

and slumping at the reef front. 

(5) Sorting processes like wave activity and currents of diverse origin (tidal-, rip-, 

longitudinal-, river mouth-) lead to hydraulic selection of skeletal and mineral 

assemblages. 

( 6) Redox-potential subdivides the study area into a lagoonal part (LB- I to LB -14) 

dominated by H2S-rich dark oozes and the part close to the reef platform (LB-

18 to -20) where light Corg-lacking calcarenites occur. 

Based on the factors listed above, different sedimentary environments can be 

discriminated in a ternary diagram established by river input, reef-derived 

carbonates, and sorting processes (Fig. 20). By that, a westward as well as 

northward trend can be recognized. 

Applying these sedimentological data, the following facies types and zones can be 

subdivided (Fig. 21 ): 

Zone Ia1.:. 

In the intertidal and subtidal parts of the western Laucala lagoon longitudinal 

currents and wave activity transfer the siliciclastic Rewa river input toward the 

west. Along the coast, waves and tidal currents rework the poorly sorted 

sediments and remove their finer grain size fractions toward and through the 

Nukumbutho Passage. By that, better sorted fine grained sands containing heavy 

minerals are distinctly enriched in the intertidal and shallow subtidal. Approaching 

the Foul ground, the increasing total carbonate content is caused by the reef 

platform providing aragonitic and high Mg-calcitic calcarenites and calcirudites. 

Zone Ia2 .!.. 

The eastern part of the Laucala lagoon which is dominated by the siliciclastic river 

input exhibits generally Corg-rich clayey and silty oozes. Although the delta 

channels themselves reveal well sorted sands the mangrove flats represent highly 

bioturbated black oozes. According to the brackish conditions and high 

sedimentation rate the faunal spectrum is restricted (gastropods, brachiopods, 

foraminifera, crustacea) which also results in low carbonate content 
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Zone lb: 

South of the Foul ground, approaching the reef platform, sediments are 

represented by calcarenites and calcirudites as direct derivates of the reef platform 

and therefore wave- and storm-controlled. High aragonite and high Mg-calcite 

portions confirm their provenance from corals, red algae, green algae and 

foraminifera. 

Zone II: 

The barrier reef platform 1s a massive carbonate body mainly composed of dead 

corals and algae that form highly porous framestones. Locally it is covered by 

unconsolidated calcarenites and calcirudites. 

Zone III: 

The reef flank and fore-reef represent a steep environment where framestones at 

steep walls and siltitic calcarenites at smooth places crop out. With increasing 

water depth high portions of clay occur that indicates continental origin by 

significant kaolinite abundance. Planctic foraminifera and gastropods dominate the 

fauna) spectrum showing that reef influence is rather low. 

6. Conclusions 

The complex interplay of physico-chemical factors controlling the sedimentary 

deposition as well as the biota in a transition zone between land and sea which is 

realized in the Laucala Bay emphazises the need for biologists, geochemists and 

sedimentologists to develop an interdisciplinary project. The data provided merely 

give a rough framework of events from dramatic seasonal fluctuation with regard 

to the sedimentary and chemical load as well as to the changing salinity. Variation 

of light intensity and nutrient availability caused by the Rewa River input have a 

strong impact on plants and animals in both lagoon and reef. 

Acknowledgements 

Our thanks is directed to Prof. ROBIN SOUTH, Director of IMR who provided in 

agreement with SUN IA LA v AKI, Chief Technician, the office and facilities for the 

studies at the USP and for the cruise across the Laucala Bay. Our thanks include 

all staff members of the IMR, especially Fru MANUELI who took the reef samples 

jointly with JUERGEN WUERTZ and SAMUELA TALILI as excellent punt driver. We 

are grateful to the VOLKSWAGEN-FOUNDATION for financial support. 



10 

7. References 

BUCHBINDER, B. and HALLEY, R. B. (1985): Source rock evaluation of outcrop 

and borehole samples from Tongatapu and Eua Islands, Tonga, and from Viti 

Levu and Vanua Levu Islands, Fiji.- In: SCHOLL, D. W. and VALLIER, T. L. 

(Eds.): Geology and offshore resources of Pacific Island Arcs - Tonga 

region.- Circum Pacific Council for Energy and Mineral Resources, Earth 

Science Ser. 2: 335-349, Houston, Texas. 

DICKSON, J. A. D. ( 1966): Carbonate identification and genesis as revealed by 

staining.- Jour. Sediment. Petrol., 36: 491-505. 

EVAMY, B. D. AND SHEARMAN, D. J. (1962): The application of chemical staining 

techniques to the study of diagenesis in limestones.- Proc. Geol. Soc. London 

1599: 102, London. 

FOLK, R. L. & WARD, W. C. ( I 957): Bravos river bar: A study in the significance 

of grain size parameters.- Jour. Sediment. Petrol., 27: 3-26. 

GOLDSMITH, J. R. and GRAF, D. L. (1958): Relation between lattice constants and 

composition of the Ca-Mg carbonates.- Am. Mineralogist, 43: 84-101. 

KYAW, S. (1982): The sediments of Laucala Bay.- 8 pp., Report Mineral 

Resources Department, Suva. 

LOWRIGHT, R., WILLIAMS, E. G. and DACHILLE, F. (1972): An analysis of factors 

controlling deviations in hydraulic equivalence in some modern sands.- Journ. 

Sediment. Petrol., 42: 63 5-645. 

MORTON, J. and RAJ, U. ( 1980): The shore ecology of Suva and south Viti Levu.-

182 pp. University of the South Pacific, Suva. 

MUELLER, G. ( 1967): Methods in sedimentary petrology.- Sedimentary Petrology 

I, 283 pp. (Hafner Publ. Comp.) London. 

NAQASIMA, M. R. and BANDY, M. (1992): Marine biology.- In: MORRISON, R. J. 

and NAQASIMA, M. R. (EDS.): Fiji's Great Astrolabe Reef and Lagoon: A 

Baseline Study. Environmental Studies Report, 56: 65-116, Suva, Fiji. 

PILLAI, G. (1990): Mangroves of Fiji.- 31 p., University of the South Pacific, 

Suva. 



1 I 

PORRENGA, D. H. (I 966): Clay minerals in recent sediments of the Niger delta.

Clays Clay Minerals, 16: 221-223. 

RIECH, V. ( 1990): Calcareous ooze, volcanic ash, and metalliferous sediments in 

the Quaternary of the Lau and North Fiji Basin.- Geol. Jb. D92: 109-162, 

Hannover. 

RODDA, P. (1977): Geology of the Thuvu Sedimentary Group.- Ministry of Lands 

and Mineral Resources.- Report No. 6: 17 pp., Suva, Fiji. 

RODDA, P. (1989): Geology of Fiji.- In: BALLANCE, P. F., HERZER, R. H. and 

STEVENSON, A. J. (Eds.): Contributions to the marine and on-land geology 

and resources of the Tonga-Lau-Fiji-region. - [unpublished manuscript]. 

RODDA, P., McDOUGALL, I., CASSIE, R. A., FALVEY, D. A., TODD, R. and 

WILCOXON, J. A. ( 198 5): Isotopic ages, magnetostratigraphy, and biostrati

graphy from the early Pliocene Suva Marl, Fiji.- Geol. Soc. Amer. Bull., 

V. 96: 529-538. 

RODDA, P. & LUM, J. (I 990): Geological evolution and mineral deposits of Fiji.

Geo!. Jb., D 92: 37-66, Hannover. 

RYLAND, J. S.(1979): Introduction to the coral reefs of Fiji.- In: HELFRICH, P. 

(Ed.): Proceedings utilization and management of inshore marine ecosystems 

of the tropical Pacific Islands, Sea Grant Cooperative Report, 13-22, 

University of the South Pacific, Suva. 

SCHNEIDER, W. (1993): Contribution to the facies and the diagenesis of 

Quaternary carbonate sediments of Fiji.- Marine Studies Programme, Techn. 

Report 1993/3, 11 pp., University of the South Pacific, Suva. 

SCHNEIDER, W., SCHMELZER, I. and WUERTZ, J. (I 995): Bio-sedimentological 

studies across the Great Astrolabe Reef and Lagoon, Dravuni, Fiji.- Marine 

Studies Programme, Techn. Report 1995 (3), University of the South Pacific, 

Suva. 

SCHUHMACHER, H. (1988): Korallenriffe, Verbreitung, Tierwelt, Okologie.-

275 pp. (BLV Verlagsgesel\schaft) Milnchen. 

SHORTEN, G. (1992): Relative sea level changes: P~st present and future 

presentation.- [Abstract]. Second Meeting on coastal processes in Island 

Nations of the South and Central Pacific, 21-24 Sept. 1992, Nuk..1alofo, 

Tonga. 



12 

STACKELBERG, U. VON & RAD, U. VON (1990) : Geological evolution and 

hydrothermal activity in the Lau and North Fiji Basins (SONNE Cruise S0-

35) - a synthesis.- Geol. Jb., D 92: 629-660, Hannover. 

THOREZ, J. ( 1975): Phyllosilicates and clay minerals.- 579 pp. (Lelotte), Dison. 

( 1976): Practical identification of clay minerals.- 90 pp. (lelotte), Dison. 

VERON, J. E. N. (1986): Corals of Australia and the Indo-Pacific.- 644 pp. (Angus 

& Robertson Publ.), London. 

Fig. l: 

Plate-tectonic position of Fiji as part of an ancient Island-arc (after VON STACKELBERG and VON 

RAD l 990). l Suva, Laucala Bay, 2 Great Astrolabe Reef. 

Fig . 2: 

Geological map of south-east Viti Levu (after RODDA l 989). 

Fig. 3: 

Laucala Bay (after the bathymetric map l: 142000) . Sites and measured echosounding transect. 

Fig. 4: 

Crossing the Laucala Bay on the way to Nukulau. With JuERGEN WUERTZ, SAMUELA TALILI and 

Fn1 MANUELi. Suva City in the background. 

Fig . 5: 

Reef platform at low tide . Algal encrustations of reefal framestones. View towards Suva. 

Fig. 6: 
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Fig. 9: 

Correlation diagram total carbonate content vs. water depth. 

Fig. l0A: 

Correlation diagram skewness vs. median discriminating five sedimentary environments. 

Fig. 10B: 

Correlation diagram standard deviation vs. median. 

Fig. l0C: 

Correlation diagram skewness vs. standard deviation. 

Fig. 11: 

Correlation diagram median vs. water depth. 
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Ternary diagram of carbonate mineral assemblages directed by faunal skeletons contribution. 

Fig. 13: 

X-ray diffractogram of non-carbonate minerals from the reef-front of Nukumbutho Passage 
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Fig. 14: 

Distribution of light and heavy minerals along the measured transect. 

Fig. 15: 

Ternary diagram of carbonate constituents, light and heavy minerals. It shows the enrichments 
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Fig. 16: 

Carbonate mineralogy of different environments. 

Fig. 17: 

X-ray diffractogram of framestone (LB-30). 

Fig. 18: 

813 C- and 8 18O-isotopes of the analyzed skeletons and beachrocks in comparison with 

reference data. 



Fig. 19: 

Factors controlling the sedimentary facies types in the Laucala Bay. 

Fig. 20: 

Ternary diagram of major factors controlling the sedimentary facies of the study area. 

Fig. 21: 

Schematic cross-section through the western part of the Laucala Bay revealing the sedim 

environments, lithology, and controlling factors. 

a planctic organic production. b benthic organic production, c waves and cu1 

d reef-derived debris, e upwelling, f intertidal beachrock cementation. 

Table I: 

Coordinates and water depth of the samples recovered. 

Table 2: 

Total carbonate content and water depth of samples analyzed. 

Table 3: 

8 13 C- and 8 18O-isotopes of skeletons and beachrocks (%0, PDB-Standard). 
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sample latitude longitude water I no. depth 1ml 

sample no. 613c 6180 

Dr-22 scler. coral Holocene -2,12 -4,48 
LB-I 18°09.0 I 78°27 .4 intertidal 

LB-2 18 ·09 .1 118·21 .39 I 
Dr-22 red algae Holocene -1,42 -3,27 
Dr-23 scler. coral Holocene 0,44 -3,75 

LB-3 18°09.2 178°27.39 2 Dr-23 red algae Holocene -0,66 -3,39 
LB-4 18°09.3 118°27.38 3 Dr-36 green algae Holocene 2,65 -0,97 
LB-5 18°09.4 178°27.37 4 Dr-37 scler. coral Holocene -0,36 -3,45 
LB-6 18°09.5 178°27.36 5 Dr-38 scler. coral Holocene -0,25 -2,49 
LB-7 18°09.6 118·21.36 5 Dr-38 green algae Holocene 1,46 -1,81 
LB-8 18°09.7 178°27.35 7 Dr-43 beachrock Holocene 3,74 -1,32 
LB-9 18°09.8 118°27.34 10 Dr-44 beachrock Holocene 3,24 -1,32 

LB-10 18°09.9 178°27.34 II LB-15 green algae Holocene 1,52 -2,28 

LB-I I 18°10.0 178°27.33 8 LB-15 scler. coral Holocene -0,46 -3,83 

LB-12 18°10.2 118°27.32 5 LB-20 red algae Holocene 0,60 -3,99 

LB-13 18°10.4 118°27.31 2 LB-20 scler. coral Holocene I ,28 -3,07 

LB-14 18°10.5 118°27.31 8 

LB-15 18°11.l 178°27.3 10 

LB-16 18° 11.1 178°27.3 20 

LB-17 18°11.l I 78°27.3 30 

LB-18 18°10.4 178°28 .6 intertidal I 
sample no. depth [m] CaCO3 [%] 

LB-19 18°10.7 178°27.3 intertidal LB-1 0 8 
LB-20 18° 10.7 178"27.3 intertidal LB-2 l 14 
LB-28 18°11.3 118°31.3 intertidal LB-3 2 13 
LB-30 18°11.8 178°30.6 20 LB-4 3 11 

LB-31 18°11.9 178°30.5 10 LB-5 4 12 

LB-37 18. I 3 .0 178°29.9 15 LB-6 5 23 

SU-0 18°11.3 I 78°27 .3 108 LB-7 5 38 

SU-I I 8° 11.5 178°27 .3 180 LB-8 7 43 

SU-2 18°11.7 178°27.3 405 LB-9 10 63 
LB-10 11 73 

Oa-1 18°47.9 178°29.9 onshore 

Qa-2 18°47.9 178°29.9 onshore I 

LB-13 2 98 
LB-14 8 100 
LB-18 0 99 

Yauk-1 I 8° 48.2 178"31.4 onshore 
LB-19 0 95 

Yauk-2 18°48.2 178°31.4 onshore LB-20 0 98 
Yauk-3 18°48.2 178°31.4 onshore LB-37 15 11 

SU-0 108 82 
SU-1 180 70 

. 

I 
SU-2 405 28 

Ta4t, 1 
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APPENDIX A 

Date: 14.08.1992 

Locality: Reef slope at Makaluva passage (off Suva) 

Depth: 10m 20m 30m 

Percent Cover: Cocle1 o" = o, 1-s" " 1, B-30" = 2, 31-50"" 3, 51-75" 11 ,, 78-100" • 5 

Sediment: 
Mud 0 0 0 
Sand 1 1 0 
Rubble 3 3 2 
Rock 3 3 5 

Live hard corals 3 3 3 
Soft c. + sponges 2 2 1 
Dead standing c. 0 1 2 
Crustose corall. 3 3 2 
Marine plants 1 1 1 

For• s dominant and present: Size ooclel ll • t. = 1 toreara = 2 era • paD • 3 

PRES DOM SIZE PRES DOM SIZE PRES DOM SIZE 
Hard corals: 
Branching X 2-3 X 2-3 X 2 
Staghorn X 2-3 X 2 0 0 
Massive X 2 X 2-3 X 2-3 
Encrusting X 3 X 2 X 2 
Tabulate/flat X 2 X 2 X 1 
Cup shaped 0 0 0 0 0 0 
Mushroom corals 0 0 X 1 X 1 

Soft corals: 
Massive 0 0 X 2 X 2 
Fans and whips 0 0 X 1 0 0 

Plants: 
Thick turf X 1 X 1 0 0 
Long filaments 0 0 0 0 0 0 
Browns 0 0 0 0 0 0 
Halimeda X 1 X 1 X 1 
Other fleshy 0 0 0 0 0 0 
Sea grass 0 0 0 0 0 0 

Abundance: 
Mushroom corals 0 5 2 
Tridacna 1 0 0 
Synaptids 0 0 0 
Other holothurians 1 0 0 
Acanthaster 0 0 0 
Other starfish 0 0 0 
Urchins 0 0 0 
Trochus 0 0 0 
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1\PPENDIX B 

Date: 17.08.1992 

Locality: Reef slope west of the sandbank (Nukumbutho passage) 

Depth: 10m 20m 30m 

Percent Cover: Code: oi. = o, 1-5,- = 1, 6-30i. = 2, 31-50" = 3, 51-75" = 4, 76-100" = 5 

Sediment: 
Mud 0 0 0 
Sand 2 2 4 
Rubble 2 2 2 
Rock 4 4 2 

Live hard corals 4 3 1 
Soft C. + sponges 1 3 1 
Dead standing c. 0 1 1 
Crustose coral l. 1 2 2 
Marine plants 1 1 1 

Forms dominant and present: s I ze code: r Is t = 1 Iorearm :::- 2 arm span = 3 

PRES DOM SIZE PRES DOM SIZE PRES DOM SIZE 
Hard corals: 
Branching X 2-3 X 1 X 1 
Staghorn 0 0 0 0 0 0 
Massive X 1-2 X 2-3 X 1-3 
Encrusting X 2-3 X 1-3 X 1-3 
Tabulate/flat X 1-3 X 1-2 X 1-2 
Cup shaped 0 0 0 0 0 0 
Mushroom corals X 1 X 1 X 1 

Soft corals: 
Massive X 0 X 1-2 X 2-3 
Fans and whips 0 0 0 0 X 2 

Plants: 
Thick turf X 1 X 1 0 0 
Long filaments X 1 0 0 0 0 
Browns 0 0 0 0 0 0 
Halimeda X 1-2 X 1-2 X 1-2 
Other fleshy 0 0 0 0 0 0 
Sea grass 0 0 0 0 0 0 

Abundance: 
Mushroom corals 4 7 2 
Tridacna 0 1 0 
Synaptids 0 0 0 
Other holothurians 0 0 1 
Acanthaster 0 0 0 
Other starfish 1 0 0 
Urchins 0 0 0 
Trochus 0 0 0 
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Reef slope west of the sandbank (Nukumbutho passage} 
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