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 Abstract.   The conglomerate platforms on tropical island motu contain a wide range of 

coral fossils from communities thousands of years old, but remain poorly understood. This 

study addressed this by surveying the conglomerate platforms on Motu Temae and Motu 

Tiahura on Moorea, French Polynesia. Fossils were morphotyped if they were consistently 

recognizable and were later identified to the lowest taxonomic unit. A photo index was 

created from this data. Belt transects were done at the front, middle, and rear of the 

conglomerate to assess community and fossil abundance differences. Tiahura yielded 

more high-quality fossils and a higher diversity while Temae had a higher abundance of 

low-quality fossils. The front, middle, and rear had no major differences save for the 

abundance of low-quality fossils. Evidence of secondary deposition of fossils begs caution 

when assessing the ancient coral reef community structure from the conglomerate. 
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INTRODUCTION 

 

 Biological conservation is currently limited 

in its ability to study long-term ecological 

responses to major disruptors such as climate 

change. To combat this, researchers are 

beginning to look to the past to study naturally 

occurring events. The relatively new field of 

conservation paleobiology (P.R.I. 2011) is 

improving the predictive ability of 

conservation efforts, examining historical taxa 

ranges, and providing insight into long-term 

community dynamics in response to a variety 

of major disturbances (Dietl and Flessa 2011, 

Dietl et al. 2015, Barnosky et al. 2017). As coral 

reefs across the planet are subjected to adverse 

effects of ocean acidification and warming, it is 

becoming increasingly vital for conservation 

purposes to understand how reef communities 

respond to change over extended periods of 

time. Studies have been done on reef 

community dynamics and range distribution in 

more geologically active areas such as Papua 

New Guinea and Australia where reefs are 

uplifted from the sea (Pandolfi and Minchin 

1996, Edinger et al. 2001, Greenstein and 

Pandolfi 2007). Relatively little work has been 

done on Holocene reef fossils on the tropical 

islands of the Central Pacific where reef uplift 

only rarely occurs (Montaggioni et al. 1985). 

 Occasionally, tropical island reefs are 

subject to powerful storms. When an unusually 

destructive storm strikes an island, large 

sections of the barrier reef are uprooted and 

broken. This debris is piled in the lagoon, 

where the calcareous parts partly dissolve in 

water and reform as a solid calcium carbonate 

conglomerate (Murphy 2009). Over time, 

subsequent storms add material while loose 

sediment on the top of the platform washes 

away resulting in flat, level rock (Murphy 

2009). Behind these barriers, sand deposits 

accumulate to create small islets called motu 

(Murphy 2009). Fossils of the ancient reef are 

found in the rocky strip. This community 

“snapshot” may be used as a resource for the 

study of coral reef composition over time scales 

of several thousand years. At this scale, 



recovery/loss dynamics in coral communities 

after disruptive events may be determined and 

this may be useful in long-term conservation 

planning for the community disruption caused 

by ocean acidification and warming. 

 Previous studies have assessed the 

paleocommunity structure on the 

conglomerate platforms of Moorea, one of the 

Society Islands in French Polynesia (Schaffer 

1995, Muchow 2000). These structures have 

been dated to 3340-6070 years old 

(Montaggioni and Piarzzoli 1984). Schaffer 

(1995) and Muchow (2000) looked at the 

conglomerate through a small number of 

quadrats to compare the fossil community to 

the modern reef. However, these studies may 

have failed to capture the full scope of fossil 

diversity located in the conglomerate platform. 

I observed pieces of coral and shell 

incorporated into the platform, as well as in situ 

fossil Giant Clams, Tridacna maxima, above the 

line of low tide. If this species does not 

naturally occur above the low tide level, then I 

hypothesize that these fossils were deposited 

after the formation of the conglomerate. A 

possible high-water environment would 

additionally bear on the question of the origin 

of fossil corals that are commonly found in 

shallow waters near these Tridacna fossils. 

Higher sea levels after the deposition of the 

Moorea conglomerate are known (Pirazzoli 

and Montaggioni 1988), which leaves open 

question of the true age of the fossils.  

 The present study aimed at understanding 

the conglomerate fossil record on Moorea. 

Several conglomerate barriers were surveyed 

around the island, and an index of taxa and 

morphotypes was created from this survey, to 

assess whether there were differences in fossil 

community structure among platforms. Notes 

on various aspects of the conglomerate were 

taken for each platform. The general goal was 

to use knowledge of the conglomerate fossil 

record to understand long-term reef dynamics 

for conservation planning.  

 

METHODS 

 

Study sites 

 

 Two conglomerate platforms were 

surveyed on Moorea: Temae (close to the 

public beach) on the east side of the island and 

Motu Tiahura on the north-west side (Fig. 1). 

Each location had 3 sites that were surveyed.   

 

 
FIG. 1.  Map of surveyed sites in relation to the Gump Station, Moorea. 



Morphotype Index 

 

 A preliminary survey of the conglomerate 

was performed, and any consistently 

identifiable or unique fossil shape was 

recorded as a morphotype and identified to the 

most specific taxon later, if possible. 

Morphotypes were added to the index as they 

were discovered in the survey. Images were 

taken of each morphotype. 

 

Conglomerate Survey 

 

3 belt transects were run at each site, 

categorically placed at the Front Conglomerate 

(closest to the lagoon), Mid-Conglomerate, and 

Rear Conglomerate. At a given site, a quadrat 

was placed parallel to the lagoon at the lagoon-

edge of the conglomerate. A 10m transect line 

was then lain parallel to the lagoon from the 

bottom left of the quadrat. The heading of the 

transect line was recorded. From the same 

quadrat corner an 12m line was run 

perpendicular to the first transect line. At the 

end of this line (12m) and the middle (6m) a 

new 10m transect was lain down with the same 

heading as the first. Each transect was 

surveyed by a 1m2 quadrat every meter, 

randomly placed on the right or left side. 

Transects were done from right to left as one 

faced the lagoon. The abundance of every fossil 

type was recorded. Since fossils don’t all have 

the same level of preservation, fossils were 

placed into three successive “Tiers”. Tier III 

included all fossils that could be identified 

down to a very broad taxonomic group such as 

“coral” or “mollusk”. Tier II includes all fossils 

with additional detail, forming categories of 

fossils within Tier III, such as a branching coral 

or a gastropod mollusk. Tier I, or Morph, 

includes fossils that were morphotypes: easily 

identifiable and distinct forms within Tier II 

groups. Any fossil where the majority of the 

body was inside the quadrat was considered 

within the quadrat and counted.  

  Additional information included the 

approximate percent cover of thick bacterial 

mats. Approximate percent bacterial mat cover 

was done by counting the 0.01m2 quadrat 

squares within each measured 1m2 quadrat 

where the majority of square was bacterial mat. 

Such mats could hide fossils beneath them. All 

sites were surveyed at various times of day, 

although great effort was made to survey 

Temae at low tide in order to gain the most 

exposure of the conglomerate. 

 

Analysis 

 

Analyses were all performed using the 

program R (R Core Team, 2017).  Data 

manipulation was done via the packages dplyr 

(Wickham et al. 2017), tidyr (Wickham and 

Henry 2017), and plyr (Wickham 2011). All 

tests were run using data from Morph fossils, 

Tier II (Morph and Tier II only), and Tier III 

(Morph, Tier II only, and Tier III only). The 

influence of bacterial cover was assessed with a 

linear regression analysis. Differences between 

Temae and Tiahura fossil abundances were 

assessed with a t-test, and alpha diversity was 

obtained using R package vegan (Oksanen et al. 

2017). The three positions were run with 

ANOVAs for abundance analyses and the 

vegan package for alpha diversity. Beta 

diversity analyses between both locations and 

positions were performed using a mix of the 

vegan package (Bray-Curtis analysis) and the R 

package betapart (Baselga et al. 2017) for its 

function “betadisper”. Results that were 

“significant” passed statistical tests where 

p<0.05. Graphs were made using R and the R 

package ggplot2 (Wickham 2017). 

 

RESULTS 

 

Morphotypes 

 

20 morphotypes (Morph/Tier I) were 

classified, 15 of which were found in the 

transect surveys. Seven were able to be 

identified down to the species level (such as 

Tridacna maxima), while others were left at the 

genus or family level due to preservation 

issues. Morphotype taxonomic determinations 

are reported in Appendix A, and morphotype 



images are reported in Appendix B. Very few 

morphs were specific to Temae or Tiahura. 

Morphs H, M, R, and U were only found in 

Tiahura, while Morph O was the sole morph 

found at Temae. None of these were found in 

abundances greater than 3. 

There were 13 Tier II categories: 

Bivalve, Branching, Colossal, Conical, Disk, 

Fan, Flat, Gastropod, Radial, Ridged, Round, 

and Round/Fan. Only 3 Tier III categories exist, 

corresponding to 3 major groupings: Coral 

(n=2609), Mollusk (n=124), and Echinoderm 

(n=4).  

 

General Observations  

 

 2741 fossil fragments were recorded; 1574 

were found at Temae and 1167 at Tiahura (see 

Appendix C for breakdowns). The degree of 

preservation of fossils varied greatly on the 

platforms. Often, this appeared related to local 

water conditions. Areas often hit by strong 

wave action tended to have poorly preserved 

fossils, while areas with minimal wave action 

had more well-defined fossils. Areas that had 

occasional wave action, such as only being 

inundated at high tide, had a tendency to have 

many, moderately well-preserved fossils.  

 The degree of preservation was not 

necessarily useful in taxonomic identification. 

Often the more useful factor in such 

identification was the overall shape and size of 

a fossil. The vast majority of fossils found were 

assigned to Tier III, and were often only around 

a centimeter in length. These appeared to be the 

exposed pieces of larger parts beneath the 

surface, but this was uncertain.  

 The conglomerate had a large amount of 

recently deposited coral. These pieces were not 

cemented to the rest of the coral, often were 

white, and, rarely, had flies on them, which 

may be indicative of decaying organic matter 

still on them. Most fragments were less than 

10cm in length. In areas of high wave action, 

they were uncommon, where as in areas of 

moderate wave action or at high-tide lines they 

were abundant. In rare cases they would be 

wedged into the conglomerate platform, and 

even more rarely would be enveloped by a 

bacterial mat.  

 Some fossil groups seemed to have distinct 

orientations. Some conical corals were often in 

a pyramidal position, with the point facing up. 

A modern coral was found at Temae in the 

same configuration. Additionally, some fossils 

of Tridacna maxima, the Small Giant Clam, were 

found in life positions at Temae, but not 

Tiahura.  

  

Bacterial Mat Cover 

 

The abundance of exposed fossil 

material was negatively influenced by the 

cover of bacterial mats (Fig. 2) only in Tier II 

 

 
 

FIG. 2.  Fossil abundances with bacterial 

cover for Tier III (top) and Morphs (bottom). 



(linear regression, r2 = 0.114, cor = -0.344, 

p<0.05) and Morph (linear regression, r2 = 

0.1855, cor = -0.437, p<0.05) fossils (Fig. 2). Tier 

III fossils (Fig. 2) were largely unaffected by the 

presence of mats (linear regression, r2 = -

0.00287, cor = 0.0535, p>0.05).  Alpha diversity 

decreased with increased bacterial cover, and 

was statistically significant (linear regression, r2 

= 0.0886, cor = -0.306, p<0.05). 

 

Temae-Tiahura 

 

 Fossil abundance for Tier III was 

significantly higher at Temae (t-test, f = 11.61, 

p<0.05). However, abundance was 

significantly higher at Tiahura than Temae for 

Tier II (t-test, f = 12.05, p<0.05) and Morph (t-

test, f = 36.6, p>0.05) (Fig. 3).  

The alpha diversity (Fig. 4) was found to be 

higher at Tiahura than Temae (t-test, f = 10.04, 

p<0.05). Beta diversity was significantly 

different between Temae and Tiahura 

(TukeyHSD, p<0.05) (Fig. 5). 

 

Position comparison 

  

 Tier III abundance was significantly larger 

in the mid and rear conglomerate compared to 

the front (ANOVA, f = 8.32, p<0.05), but the rear 

and mid conglomerate were not significantly 

different (ANOVA, f = 8.32, p<0.05). Tier II 

abundance differences were insignificant, with 

almost no difference between positions 

(ANOVA, f = 0.375, p>0.05). Morph abundance 

(Fig. 6) was not statistically significant between 

the three positions (ANOVA, f = 1.81, p>0.05), 

despite a slight increase in abundance in the 

mid and rear conglomerate. 

  There was no significant difference in 

alpha diversity between the positions 

(ANOVA, f = 0.399, p>0.05) and no clear trend. 

Beta diversity also lacks a clear trend 

(TukeyHSD, p>0.05) with all positions plotting 

nearly identically on a principle component 

analysis.  

 

 
FIG. 3.  Abundance of fossils of Morph 

quality per quadrat at Tiahura and Temae. 

 
FIG. 5.  Beta diversity principle 

component analysis of localities. While 

slightly different, Temae and Tiahura 

largely overlap. 

 
FIG. 4.  A comparison of the alpha 

diversity between Tiahura and Temae.  



 

DISCUSSION 

 

Taxonomic clarity 

 

 The degree of preservation that’s found in 

the conglomerate platforms is relatively high, 

given the right environmental conditions. 

Small areas exposed by mechanical weathering 

reveal fine details beneath the weathered 

surface. However, the level of preservation 

does not always equate to taxonomic 

determination. Many morphotypes could be 

identified on shape and size rather than fine 

detail. Often, fossils with fine details preserved 

would be so fragmentary, or would be exposed 

over such a small surface, that most taxonomic 

information was unextractable. Many of these 

fossils were placed in Tier III despite their 

apparent potential.  

 

Locale comparison 

 

 While the fossils at Tiahura had great 

fidelity and diversity, Temae had greater 

abundance of low-quality fossils. There are 

several possibilities as to why there are more 

Tier III fossils at Temae. The difference in 

identification level may be because Temae is 

regularly flooded by high tide and experiences 

more erosion, but community composition 

may be an important factor. Temae may simply 

be abundant in morphotypes which are 

difficult to narrow down taxonomically, or it 

may be Temae’s abundance of bacterial mats 

which obscure more detailed classifications. 

 

Overall position comparison 

 

 The front conglomerate had the least fossils 

overall, and these are mainly of poor quality 

and poorly defined taxonomy. The middle and 

rear were far more similar to each other in 

terms of abundance than either was to the 

front. The area which receives more powerful 

wave action and erosion will have less fossils 

exposed overall. While unseen in the survey, 

personal observation strongly suggests that 

gastropods are more common in the front and 

rear of the conglomerate than in the middle.  

 

Bacterial Cover 

 

 The cover of bacteria proved particularly 

obstructive to the conglomerate survey. 

Surprisingly, the number of low quality Tier III 

fossils was unaffected by this. This could be a 

result of the method of measuring bacterial 

cover. The bacterial mats varied between being 

patchy to completely opaque. It is likely that 

the patchy mats allowed some of the smallest 

fossils to show through, and virtually all of 

these would be Tier III quality fossils.  

 

Secondary deposition 

 

 Some fossils appeared to be rather new. 

Although freshly exposed cuts revealed coral 

that looked very new, these were firmly 

embedded in the substrate. Fossils that 

occurred on the surface in positions that could 

be described as “wedged in” between 

conglomerate crags lends concern to the idea 

that all of the fossils are of the same time slice. 

Some “fossils” are easily removed after the 

substrate around them gives way to reveal that 

it is just sand, only partly cemented unlike the 

rest of the conglomerate. Additionally, fossils 

of Tridacna maxima are found in upright, living 

positions at certain sections of Temae, and not 

 
FIG. 6.  Morph abundance between the 

front, mid, and rear conglomerate. 



elsewhere. In the small lagoon formed from the 

conglomerate at Temae, at least 6 such T. 

maxima fossils exist spread out over an area of 

approximately 10m2. Additionally, they are at 

different heights of the conglomerate, although 

most are located at the small lagoon’s bottom. 

This suggests that these clams lived on the 

already formed conglomerate platform, and 

were not deposited there by storms or are the 

result of the deposition of an upright microatoll 

as other similar fossils elsewhere may be 

attributed to (Frank Murphy, personal 

communication). The age of some of the fossils 

is called into question by these observations, 

and the issue of time averaging is made more 

severe.  

 

Overall assessment of conglomerate fossils for use 

in paleobiological conservation 

 

 Conservation paleobiology can best 

understand ancient community structure and 

dynamics with fossils that are abundant, 

identifiable, and well preserved. The fossils at 

Temae and Tiahura seem to lack in at least one 

of these qualities at any given time. The surface 

of the conglomerate exposes the fossils to 

extensive erosion, and this factor worsens if the 

fossils are also hit by wave action. This erosion 

will destroy most of the information necessary 

for taxonomic identification, such as form, 

while occasionally saving fine details. While 

the fossils were abundant, the vast majority 

were so small and fragmented that 

identification from the surface is impossible. 

 The surface of the conglomerate platforms 

was additionally obscured in many places by 

the growth of bacterial mats. These mats are 

not easily removed, and as their cover increases 

the abundance of identifiable fossils and the 

alpha diversity of a site significantly decreases. 

Sand also covers many areas of the platforms, 

and while data on this were not recorded, 

personal observations strongly suggest that it 

has similar effects to bacterial mats.  

 The presence of recent coral fragments 

seemingly becoming incorporated into the 

conglomerate is another cause for concern. If, 

indeed, these coral pieces weather and become 

a part of the structure, then any estimate of 

ancient coral community structure will have a 

larger amount of time-averaging than 

expected, pulling the average age of the fossils 

toward the recent rather than being a true 

representation of the past reef. The fossils of 

living-position T. maxima raise additional 

concerns at Temae as to whether some fossils 

were deposited in situ on the conglomerate 

during a period of higher sea level. Fossils of 

encrusting or shore-hugging corals would also 

be suspect in this case. 

 Overall, the conglomerate seems largely 

unsuitable for determining ancient reef 

community structure. While the abundant 

coral fragments may be of use for other 

purposes such as carbon dating, the surface 

material is insufficient for statements of much 

confidence on taxonomic, and by extension 

community, composition. 

 

Future directions 

 

 If the ancient conglomerate fossils are to be 

studied with any sense of accuracy, the 

platforms must be excavated. The detail level 

observed at the mechanically exposed points is 

high, at a similar quality to new coral 

fragments. This also avoids the issue of a 

potential period of secondary deposition. To 

understand the scope of the time averaging, 

fossils from various parts of the conglomerate 

should be Uranium/Thorium dated. Among 

the list of high priority to date are the T. maxima 

fossils at a small lagoon at Temae, the closest 

part of that conglomerate to the public beach, 

as they may reveal a period of secondary 

deposition.  

 Understanding the fossil communities in 

conglomerate platforms may improve our 

ability to predict long-term ecological change 

to various events. A more thorough inspection 

of fossils within the conglomerate platforms of 

the South Pacific is necessary to use these 

ancient fossils to protect the future of coral 

reefs.  
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APPENDIX A 

List of morphotypes and their taxonomic determinations (Note: Mol. =Molllusk) 

 

Tier 

III Tier II Morph Description 

Most 

Likely 

Lowest 

Taxonomic 

Unit Family? 

Genera it could 

be? Species it could be? Notes on determination 
Coral Branching M Distinct, 

unconnected 

branches. Looks 

like Staghorn. 

Acropora 

pulchra 

Acroporidae Acropora (branching 

habit) 

A. pulchra (long branches, 

little branching, right size). 

A. cerealis (thin, longish 

branches, but abit dense), 

A.  ruinose   (dense, but 

with  ruinos branches), A. 

globiceps ( ruinos 

branching, but small and 

fairly radial rather than 

straightish),  

Mainly determined based on size 

of branches. 

Coral Branching U Like a bundle of 

sticks 

Acropora sp., 

Pocillopora sp. 

Acroporidae, 

Pocilloporidae 

[ACROPORIDAE]: 

Acropora (branching 

forms) 

[POCILLOPORIDAE]

: Pocillopora 

(branching forms) 

A. cerealis (sufficient 

branching), A.divaricata  

(sufficient branching), A. 

globiceps (large branches), 

A.lutkeni  (sufficient 

branching), A.nasuta  

(sufficient branching), 

A.pulchra (sufficient 

branching), A.robusta (very 

plastic morphology), 

A.secule (sufficient 

branching), A.striata 

(sufficient branching), 

P.eydouxi (large branches) 

Due to insufficient data, the 

determination of which major 

group this morph belongs too is 

currently unreachable.  

Coral Colossal S Make up a large 

part of the 

substrate at 

Tiahura. Huge 

pieces. Bases, 

Porites spp. Acroporidae, 

Poritidae 

[ACROPORIDAE]: 

Monipora (angular 

coral corallites). 

[PORITIDAE]: Porities 

(large form, small 

M.venosa (medium to large 

coral, small angular 

corallites), P.australensis 

(massive form, small, 

angular corallites), P.lobata  

Small corallites may be indicative 

of multiple species of large 

Porites. Potentially polyphyletic, 

but likely these are mostly 

Porites. 



though, are very 

small. Massive 

Porites lumps? 

angular corallites, 

common) 

(massive form, small, 

angular corallites, smooth 

surface), P.lutea  (massive 

form, small, angular 

corallites, smooth surface) 

Coral Conical F Often on surface 

of conglomerate. 

In a variety of 

positions, from 

upright like a 

pyramid to 

angled. May 

occasionally take 

on a fan shape. 

Buttresed look. 

Acropora 

/Pocillopora 

Acroporidae, 

Pocilloporidae 

Acropora (branching 

habit), Pocillopora 

(branching habit) 

A.cerealis, A.divaricata, 

A.globiceps, A.horrida, 

A.lutkeni, A.nasuta, 

A.retusa, A.robusta, A.secale, 

A.striata, A.valida, 

P.eydouxi,  ruinose  (ALL 

 ruinos conical) 

These are likely a branching 

coral, but almost always have 

gaps filled in. Due to the amount 

of exposure and weathering 

patterns, several slightly different 

shapes to almost “balls” of corals 

were lumped in this category. 

Erosion on a large piece of coral 

produced a similar shape to 

conical coral. Despite the high 

likelihood of being the same 

species, Morphotype “N” was 

kept separate due to the inability 

to see whether they were conical 

beneath the surface or if they 

were tabular. This morph is 

almost certainly polyphyletic. 

Coral Conical N Bumpy top, 

round or flat. 

Very much like 

the “F” 

morphotype. 

Acropora??? Acroporidae, 

Pocilloporidae 

Acropora (branching 

habit), Pocillopora 

(branching habit) 

A.cerealis, A.cytherea, 

A.divaricata, A.globiceps, 

A.horrida, A.hyacinthus, 

A.lutkeni, A.nasuta, 

A.retusa, A.robusta, A.secale, 

A.striata, A.valida, 

P.eydouxi,  ruinose  (ALL 

have “bumpy” tops) 

This morph likely consists of 

many of the same, if not all of the 

same, species as Morph “F”. 

However, due to the corallite of 

the coral being embedded in the 

conglomerate, tabular corals 

cannot be ruled out, unlike “F”. 

Coral Disk H Lots of radial 

lines. Partly 

concave.  

Lithophylon 

concinna 

Fungidae Lithophylon 

(dentition matches 

best, round shape), 

Danafungia (round 

shape) 

L. concinna (only species 

O.M.), D. horrida, D. 

scruposa 

  

Coral Disk/Roun

d 

O Radial lines. 

Hole/divet/cavit

y in the middle. 

Lithophylon 

concinna 

Fungidae Lithophylon 

(dentition matches 

best, best match of 

L. concinna (only species 

O.M.), D. horrida, D. 

scruposa 

  



central cavity), 

Danafungia 

Coral Fan R Regular, small-

mid sized 

chambers. Cross 

Section. 

Unknown       This cross section could be a 

wide variety of taxa. 

Coral Flat G Often small to 

medium sized. 

Covered in 

bumps. 

Occasionally 

branching. 

Pocillopora 

verrucosa 

Acroporidae, 

Pocilloporidae 

Acropora(Thick 

branches), Pocillopora 

(thick branches, flat 

branches) 

A.globiceps (thick branches, 

occasional small bumps), 

P.eydouxi (Thick branches 

with small bumps), 

P.meandrina (Thick 

branches, small bumps, 

occasionally flat branches), 

P.verrucosa (Thick 

branches, small bumps, flat 

branches) 

These are fairly rare, but fresh 

examples are quite common. 

They match the size and bump 

distribution of P.verrucosa best, 

but this does not mean that a 

fragment of another species 

could accidentally be counted in 

this morph. 

Coral Flat I Plate/sheet form. 

Lots of small 

corallites. 

Acropora sp. Acropoidae Acropora (directional 

coral corallites) 

A.cytherea (tabular), 

A.hyacinthus (tabular), 

A.robusta (flat if an odd 

segment breaks off) 

This determination is difficult 

because the fossil is both flat (a 

common Pocillopora feature) and 

has corallites that angle towards 

one direction (a common 

Acropora feature). Overall, I 

found the angle to be more 

distinctive than the growth form 

since colony morphology tends 

to be rather plastic. 

Coral Flat Q Regular 

chambers, 

plocoid (circular) 

corallites. Radial 

cavities. 

  Merulinidae, 

Incertae Sedis 

[MERULINDAE]: 

Diasastraea (corallite 

arrangement similar), 

Phymastrea (corallite 

arrangement similar) 

[INCERTAE SEDIS]: 

Leptastrea (plocoid 

corallites) 

D.stelligera (small 

plocoids), P.curta (small 

plocoids), L.purpurea (large 

plocoids), L. transversa 

(small plocoids) 

While mostly a cross section, this 

fossil possesses plocoid (round) 

corallites, distinguishing it from 

Morph “R”.  

Coral Flat AC  Flat, smooth, 

and branching. 

 ??? Milliporidae? Millepora (flat, 

smooth, branching) 

 M. platyphylla (flat-sih, 

smooth, brhanching) 

 This one had a high degree of 

uncertainty surrounding it. 

Coral Ridged L Large internal, 

parallel ridges. 

“Like a 

Pocillopora 

meandrina 

Pocilloporidae Pocillopora (Flat 

branches) 

P.meandrina (flat 

branches, often fold 

parallel to each other), 

This morph is mainly the result 

of taphonomic processes and can 

result in two ways. The first and 



mammoth 

tooth”. 

P.verrucosa (flat branches, 

some close to each other) 

least common (I have only found 

1 example) is where a coral that is 

plocoid erodes from the side. The 

middle erodes quickest and the 

edge of the corallite juts out. The 

second, most common way 

seems to be the result of a head of 

Pocillopora having broken ends. 

The cores seem to erode away 

first, leaving the outside material 

as a ridge. Need to confirm. Take 

notes if seen again.  

Coral Round B corallites close 

together, but 

distinctly 

rounded 

Diasastraea 

stelligera 

Merulinidae  Diasastraea (septa 

similar, corallite 

arrangement similar, 

size range similar, 

growth habit similar), 

Phymastrea (septa 

similar, corallite 

arrangement similar, 

growth habit similar) 

D. stelligera (only species 

O.M.), P. curta (only 

species O.M.) 

There are several similar species 

determined by spacing of 

corallites and the areas 

inbetween them. Sometimes, a 

coral with angular-ish corallites 

has the “cement” in between 

erode away and leaves a series of 

more separate corallites. 

Additionally, observing the 

arrangement of radial “septa” is 

difficult as these thin structures 

are often broken off, rendering 

fine-scale analysis of little use. 

Note that some “B”s may be 

several species: Polyphyletic? 

Plocoid. 

Coral Round T Like a cut-away 

“B”. 

???       Need to see if truly different, or 

just different morphs of 

Dipsastraea stelligera 

Coral Round AA Large angular 

corallites, NOT 

B.   

Montipora 

venosa? 

 Incertae 

Sedis, 

Agariciidae, 

Acroporidae 

 [INCERTAE SEDIS]: 

Leptastrea, 

[AGARICIIDAE]: 

Gardinoseris, 

[ACROPORIDAE:Mo

ntipora (angular 

corallites),  

 M.venosa, G.planulata, 

L.pruinosa, L.purpurea, 

L.transversa (angular 

corallites) 

 Truly difficult to distinguish 



Mol. Bivalve A Rugose shell, 

often with “top” 

broken off. If 

both shell halves 

are still 

articulated and 

the opening 

faces up, itmost 

likely died in 

life-position in 

situ 

Tridacna 

maxima 

Tridacnidae Tridacna T. maxima (only species on 

Moorea [O.M.]) 

Undulating exterior shell unique 

to Tridacna in this region. 

Mol. Bivalve Z Clam. 

Distinctive umbo 

on the side of the 

shell. 

          

Mol. Gastropod J Medium-sized 

snail. Seemingly 

little to no 

translation 

Turbo sp.  Turbinidae  Turbo (proper shell 

size and shape) 

 Proper size, has ridges seen in 

spectacular fossils, little 

translation of shell, opening of 

shell matches, and color matches. 

Often found near the front and 

rear of platform, but not the 

middle. 

Mol. Gastropod AB Cowry Shell Cypraeidae  Cypraeidae      Shell is very distinctive overall, 

not in fine detail. 



APPENDIX B 

Morphotype images and their abundances in the transects. 
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APPENDIX C 

Table of overall fossil abundances in transects 

Note: Echinoderm fossils only found at Tiahura. 

 

Tier Total Temae Tiahura Coral-

Temae 

Mollusk-

Temae 

Coral-

Tiahura 

Mollusk-

Tiahura 

Echinoderm-

Tiahura 

III 2741 1574 1167 1501 74 1108 55 4 

II 793 314 479 264 50 453 26 0 

I 

(Morph) 

518 139 379 137 2 375 4 0 

 

 

 

Table of Tier II category abundances in transects 

Red Cell = Mollusk 

White Cell = Coral 

Locality Bivalve Branching Colossal Conical Disk Fan Flat Gastropod Radial Ridges Round Round/Fan 

Temae 13 38 16 58 2 21 10 37 2 3 93 1 

Tiahura 11 52 252 54 3 13 4 15 8 3 75 9 

 

 

Table of Tier I (Morph) category abundances in transects 

Locality A AA B F G H J L M N O R S T U 

Temae 0 1 30 39 5 0 2 3 0 17 5 0 7 30 0 

Tiahura 1 2 24 30 3 0 3 3 1 23 0 3 249 35 1 

 


