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Introduction 

Statement of Problem 

The geologically complex island of New Caledonia (Figure 1) evolved in a region where 

numerous tectonic events resulted in copious alteration and displacement dating to before the 

breakup of Gondwanaland. Due to the tectonic history, the region surrounding the island of New 

Caledonia is wrought with uncertainty primarily in the placement and timing of rift and 

subduction zones. Many tectonic models have been proposed, though the temporal-spacial aspect 

of certain plate boundaries remain vague. A full understanding of the strata and structures of the 

region is paramount to understanding the events responsible for the evolution of New Caledonia 

and the surrounding geology. Increasing our knowledge of the region will allow for a better 

understanding of a multitude of geological factors. Economic importance is one factor which 

poses worldwide implications with New Caledonia containing the second largest known reserve 

of nickel deposits in the world (USGS, 2013). Understanding the emplacement of this nickel 

deposit will refine the methods currently used to survey for new deposits. Unraveling the 

complexity of the region may provide clues to controls on plate tectonics. Study of the Uitoé 

Limestone aids in creating better time constraints for tectonic models and increases our 

knowledge of certain species distributions of paleobiota. The study also updates the literature and 

presents previously unknown information regarding a rock unit neglected by past literature. The 
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data acquired from the Middle Lutetian to Middle Bartonian Uitoé Limestone presents a distinct 

period in which improves data regarding the modeling of an important convergence at a time 

after the Uitoé Limestone was deposited. Maurizot (2011) attempted to constrain this age 

through a geological study of the northern part of the main island of New Caledonia termed 

Grande Terre. However, the connection between the northern limey deposits and the Uitoé 

Limestone lacks full understanding.    

The Uitoé Limestone has been studied only a handful of times; the last paper describing it 

was published in the late 1950’s (Tissot and Noesmoen, 1958). Currently, little information 

exists on the Uitoé Limestone and by studying the collected samples with updated 

understandings of depositional environments and biostratigraphic relationships, this study will 

offer a new comprehension for the region. The Uitoé Limestone, a Middle Eocene limestone 

deposit, is exposed in the region of Baie de Saint Vincent (Figure 1, Figure 2). It was sampled 

and described from an outcrop on Pointe Noire. The deposit represents a mounding reef complex 

called a foralgal reef. These reefs form from a relationship of large benthic foraminifera, 

consisting mainly of large discoid Discocyclinids, and coralline red algae. The Uitoé Limestone 

represents a type of deposit similar to those distributed throughout the Tethys region during the 

Eocene (Barattolo et al., 2007; Buxton and Pedley, 1989; Beavington-Penney and Racey, 2004; 

Payros et al., 2010; Wilson and Vecsei, 2005).        

Previous Work 

Geological study of New Caledonia began in 1864 with the paleontologist Eugene Eudes-

Deslongchamps (Piroutet, 1903). Subsequent to studies by Deslongchamps, other geologist took 

note and began studies of their own. Maurice Piroutet (1903) and noted French geologist Jules 

Garnier (1903) were next to contribute to the literature. These studies provided a base for the 
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significant amount of literature that now exists regarding New Caledonia with a majority the 

literature based off of understanding the tectonic complexity of the island and the associated 

region (Aitchison et al., 1995; Brothers and Blake, 1973; Campbell et al., 1985; Cluzel, 2001; 

Collot et al., 2008; Lagabrielle et al., 2005; Lillie and Brothers, 1970). Out of the literature on 

New Caledonia, only a few articles exist on the foraminifera bearing sedimentary rock units of 

the Eocene. Specifically, only two published articles exist naming the Uitoé Limestone and 

describing its constituents. A set of published notes pertaining to a portion of the western part of 

the island was discovered during the literature search. It was in these notes in 1903 that Maurice 

Piroutet and his research uncovered the first evidence of foraminifera on the island related to 

Eocene aged deposits. The work of Jacque Deprat in 1905 covered the Eocene deposits found 

throughout the island. His work was focused on the petrography of the rocks and biostratigraphic 

information regarding the abundant foraminifera.  Deprat notes that his inquiry in the area was 

spurred on by the 1903 work Maurice Piroutet. Tissot and Noesmoen (1958) were the most 

recent individuals to publish anything on the foraminifera bearing limestones. They worked on 

an overall description of the Noumea and Bourail basins found in the south and south central 

portions of the island (Tissot and Noesmoen, 1958).  

Deprats study (1905) covered Eocene deposits found in Ouengi, Gilles, Azareu and Point 

des Français in New Caledonia. Deprat was the second worker to note the existence of 

foraminifera in the sediments on the island (1905). His work delved deeper into investigating the 

stratigraphic units described in the preliminary work of M. Piroutet in 1903. Deprats work is the 

most significant for this study because of his identification of several groups of foraminifera and 

the identification of coralline red algae. A few of the named species of foraminifera were newly 

identified species known only to exist in the New Caledonian strata at the time of Deprats 
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Publication (1905). Discocyclinids (Discocyclinid refers to the Discocylina and Asterocyclina 

groups in this paper) were described as the dominate species and found in great abundance along 

with the coralline red algae Lithothanmium nummuliticum. These foraminiferal and coralline red-

algal groups were described from samples around the area of Gilles, a small pastoral community 

located approximately six kilometers north of Pointe Noire, this studies field location. Other 

foraminifera found in the samples include Operculinids and Alveolinids. The similarities 

between the assemblage of fossils present in the Uitoé Limestone and the assemblage described 

by Deprat indicate that Deprat studied the Uitoé Limestone, a then unnamed formation.  

Deprat (1905) described, in detail, the characteristics of Orthophragmina Umbilicata 

(Discocyclina omphalus), a foraminifera that exhibits a wide range of variation in thin section 

(Plate III-B). He broke the varied test shapes into three general types, all of which exhibit a 

depression in the center with inflated sections directly adjacent to the center tapering off into 

rounded tips to spinose tips in cross section. The specimen shown on plate III has the inflated 

sections thinning into the spinose tips. The skeletal grains recovered and identified in this study 

from Pointe Noire indicate at least a minor correlation to the units sampled by Deprat. 

The first time that the Uitoé Limestone appears as a published stratigraphic unit is in a 

publication by Tissot and Noesmoen (1958). They described the unit to be interbedded 

glauconitic sandstone and limestone with Discocyclinids, Asterocyclinids and algae. Tissot and 

Noesmoen break the Eocene sediments into two regions, internal and external. The described 

thickness of the Uitoé Limestone in the area of Baie de Saint Vincent is 30 meters. The 

descriptions of the Uitoé Limestone situate it beneath chlorite schists of varying color with a 

base of concretionary limestone and gypsum marls (Tissot and Noesmoen, 1958). Tissot and 

Noesmoen described the limestone in the Baie de Saint Vincent area as belonging to a 



 6 

transgression that did not represent a true reef complex but a para-reefal facies that extended the 

continental shelf margin past its Permian to Jurassic aged extent. Bryozoan, pelecypod and 

echinoderm fragments characterize the non-foraminiferal bioclastic contribution (1958).  

Geologic Setting 

An amalgamation of four basement terranes represents the pre-rift portion of the terranes 

found on the Grande Terre deposited as part of the Eastern Gondwanaland active margin (Cluzel, 

1996; Cluzel et al., 2001; Lagabrielle et al., 2005; Veevers, 2000). Figure 3 shows the 

distributions of some of these terranes.  The four terranes that comprise this group are the Koh, 

Central, Teremba and Boghen Terranes. The Koh and Central Terranes occur roughly in the 

center of Grande Terre. These Terranes comprise an ophiolite suite of Early Permian age (Adams 

et al. 2009; Ali and Aitchison, 2002; Cluzel et al., 2001; Meffre et al., 1996).The Teremba 

Terrane of New Caledonia is a volcanic and sedimentary arc terrane deposited from the Permian 

to the Jurassic (Aitchison et al., 1995; Cluzel et al., 2001; Guillon, 1974). The presence of the 

ammonite Meekoceras in this terrane dates a portion of the sediments to the Lower Permian 

(Avias and Guérin, 1958; Lillie and Brothers, 19). The Boghen Terrane is located roughly in the 

center of the Grande Terre interspersed with the Koh-Central Terrane.  Mid-oceanic ridge pillow 

lavas along with intermixed terrigenous and deep-fan volcanoclastics comprise strata that make 

up the Boghen Terrane (Adams et al., 2009; Cluzel et al., 2001; Cluzel et al., 2010). Adams et 

al., indicate that the maximum age of deposition of the Boghen Terrane sediments is 

approximately 135 Ma marking it as the youngest of the pre-Early Cretaceous basement terranes 

(2009).  

An angular unconformity marks the boundary of a unit previously called the Formation á 

Charbon (Adams et al., 2009; Cluzel et al., 2010). This rock unit is Late Cretaceous 
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(Approximately 99 Ma) in age as noted by the appearance of the bivalve Inoceramus (Aitchison 

et al., 1995; Guillon, 1974). The deposition of this unit marks cessation of amalgamation of the 

terranes (Adams et al., 2009; Aitchison et al., 1995; Cluzel et al., 2010). The Formation á 

Charbon contains shallow-water marine sediments along with tuffs, volcanic rocks and a layer of 

coal-bearing siltstone (Adams et al., 2009; Guillon, 1974).  

Near the beginning of the Late Cretaceous (99 Ma) New Caledonia along with the 

Norfolk ridge separated from Australia (Ali and Aitchison, 2002; Yan and Kroenke, 1993; 

Veevers, 2000). The angular unconformity provides evidence of the tectonic shift that occurred 

between the emplacement of the last terrane and subsequent deposition and emplacement of new 

rock units sometime during the Late Cretaceous (Adams et al., 2009; Cluzel et al., 2010). It is 

during this time when the crust ruptured and the New Caledonia area separated from the Eastern 

margin of Gondwanaland (Cluzel et al., 2010).  

Post rift, a pelagic chert and micrite suite deposited starting in the Paleocene and 

continued into the Eocene (Cluzel et al., 1998). This chert and micrite suite corresponds to what 

authors have referred to as the Eocene I rock unit or the Eocene Phtanitiques (Guillon, 1974; 

Tissot and Noesmoen, 1958). Cluzel et al. place the phtanitique or chert units in the Paleocene to 

mid-Eocene (2001). An erosional event occurred after the deposition of this suite of rocks due to 

uplift that occurred during the end of the early to Middle Eocene (Aitchison et al., 1995). This 

erosional event created an unconformity upon which deposition of the Uitoé Limestone occurred 

(Cluzel et al., 2001). Prior to the deposition of the chert bearing rock unit and possibly during, 

extension occurred between the East coast of Australia and New Caledonia (Ali and Aitchison, 

2002; Veevers, 2000; Yan and Kroenke, 1993). The result of this extension was the creation of 

the Tasman Sea and the development of the New Caledonia trough (Ali and Aitchison, 2002; 
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Aitchison et al., 1995; Herzer et al., 1997). During the middle to Late Eocene (Eocene II rock 

unit of Guillon, 1974), New Caledonia underwent a progressive subsidence (Aitchison et al., 

1995).  This progression is shown by the change in deposition from conglomerates to limestone 

units and sandy marls and ultimately to the deposition of flysch sediments. 

Above the previously mentioned rock units, two autochthonous nappes are situated. A 

terrane of submarine mafic volcanics, pillow basalts and abyssal sediments referred to as the 

Poya Terrane and a peridotite rich nappe referred to as the New Caledonia ophiolite nappe 

(Collot et al., 2008; Lagabrielle et al., 2005; Nicholson et al., 2000). Obduction of these units 

initiated around 37 Ma. The models lack a constrained age of the convergence that lead to 

obduction of the nappes due to inaccurate and limited data from the Eocene (Maurizot, 2011). 

Cluzel and others (1998) discuss the southwestern portion of the island though they fail to 

discuss at length the Uitoé Limestone and its implications on the region. The Poya Terrane, 

which is equivalent to the “formation des basaltes” nappe of previous authors, is located 

stratigraphically above the pre-Neogene terranes and rock units (Aitchison et al., 1995; 

Lagabrielle et al., 2005). The New Caledonia ophiolite nappe is situated immediately above the 

Poya Terrane rock units with major exposures in the West and Southeast (Lagabrielle, 2005).  

Field Location 

 Section Location 

The sampled section is located at UTM zone 58K, 0606527m E, 7573273m N using 

NAD 27. The outcrop of Uitoé Limestone sampled is situated on a small peninsula of land in the 

Northern portion of Baie de Saint Vincent at a location that is colloquially known as Pointe 

Noire (Figure 2). The area is located approximately 8 kilometers south of the town Boulouparis 
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on the island of New Caledonia and is approximately 55 kilometers northwest of the capital city 

of Nouméa.  

Basic Section Description and Stratigraphy 

 Previously, Tissot and Noesmoen (1958) indicated the Uitoé Limestone is 30 meters in total 

thickness. The exposure at Pointe Noire measured a thickness of 26.6 meters. A total of 3.5 

meters were covered by colluvium and not available for sampling. The missing portions are 

indicated in figure 6. At Pointe Noire, the Uitoé Limestone outcrops intermittently requiring 

lateral correlation of the exposures to gain a complete understanding of the unit. The Uitoé 

Limestone starts as a basal conglomerate followed by a thick interval of carbonate material 

containing cross beds of approximately 2 cm in thickness. Higher into the section the cross beds 

are not present and the unit is massive in appearance. Intermittently rhodoliths can be found 

through the section above the cross beds and near the top of the section a coral bafflestone is 

present. The Uitoé Limestone sits unconformably upon a flysch unit of earlier Eocene age and 

below a breccia unit containing calcareous and chert fragments (Figure 7; Maurizot et al., 2005). 

As mentioned above, exposures of the Uitoé limestone consist of multiple intermittent exposures 

of carbonate material. The top surfaces of the exposed blocks all show similar erosion rills of 

approximately the same depth indicating that they have all been exposed to the elements for the 

same length of time. It is unclear if the 26.6 meters of exposure sampled is the entirety of the 

Uitoé Limestone at Pointe Noire since the upper most portions of the unit are almost entirely 

covered by colluvium and a clear contact was not visible. 

Methods 

 Field Methods 
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The Uitoé Limestone was sampled from the outcrop at Pointe Noire in Baie de Saint 

Vincent outside of the town of Boulouparis. Fieldwork was completed during the end of June 

and the beginning of July in 2010. A Garmin eTrex Venture handheld GPS was used to record 

the location of the Uitoé Limestone. Sampling was initiated with a sample retrieved from the 

conglomerate that marks the base of the Uitoé Limestone. Immediately starting at the boundary 

of the conglomerate and the block that sits above the conglomerate the remaining samples were 

acquired in roughly half-meter increments. Parts of the section were not fully exposed which 

made half meter increments impossible in those areas. Fifty samples were collected from the 

Pointe Noire outcrop of the Uitoé Limestone.  

 Laboratory Methods 

Hand samples were cleaned of debris, numbered and cut into billets. This portion of the 

process took place at Ball State Universities Department of Geological Science. Eight of the fifty 

billets were selected due to their smaller size and sent to National Petrographic Service Inc. The 

forty-two billets that were not sent to National Petrographic Services Inc. were made into double 

polished thin sections. The thin sections were prepared using a Hillquist Thin Section Machine 

located at the Department of Geosciences at Indiana University- Purdue University Fort Wayne.  

The thin sections were analyzed using multiple methods. The first method was by means 

of a petrographic microscope to determine the foraminiferal taxa present along with other 

organisms that contributed to the bioclastic sediments present. This method was also used to gain 

a visual determination of sedimentary grains and fabrics.  The thin sections were also scanned 

into Adobe Photoshop through use of an Epson Perfection v700 high-resolution photo scanner 

from the lab of Dr. Benjamin Dattilo at Indiana University-Purdue University Fort Wayne in 

order to map the slides for their bioclastic content and provide rudimentary statistically data. 
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Each slide was carefully analyzed and each individual graphically masked from each group using 

the drawing tools in Adobe Photoshop CS2 in order to keep track of the frequency of each group 

present.  

Results 

 General Sedimentology 

The Uitoé Limestone has a dark gray to dark red or rusty appearance on the weathered surface. 

Fresh specimens exhibit a light gray, reddish, purple, buff or pink color, which varies throughout 

the section. The lower portion of the section consists of a pink to buff colored limestone 

exhibiting cross beds of up to 2 centimeters in thickness. The cross bedding is only found in the 

first few meters of the section immediately above the basal conglomerate. Starting at 

approximately 9.5 meters up to 11.5 meters the Uitoé Limestone contains rhodoliths of about 2 

to 3 centimeters in diameter.  The majority of the remaining exposure exhibits a massive, highly 

mixed limestone bed from the top of the cross-bedded portion up to a one-meter section 

containing a bafflestone of scleractinian coral near the top of the section. The corals have 

weathered to the extent that the colonies are readily visible on the surface. Above this coral zone, 

the rock is once again massive in appearance through the remainder of the section. 

 Detailed Sedimentology 

The accumulated sediments forming the Uitoé Limestone display a composition of 

primarily skeletal grains with calcite muds and cements with some samples containing 

terrigenous muds of varying amounts. Some of the carbonate muds are micritic while 

recrystallization occurred in some samples indicated by microspar. Calcite cementation and 

dissolution in the samples suggests some diagenetic alteration of the Uitoé Limestone. A few 

samples, containing a significant amount of larger lithic grains, are the described oligomict 
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conglomerates found between 14 meters and 18 meters up from the base of the section. A 

majority of the samples contain less significant amounts of non-carbonate lithic materials. In 

most cases, the less significant contribution is 5% or less. A few samples contained 

approximately 30% lithics though this is anomalous for the section and is associated with the 

oligomict conglomerates. Another common non-carbonate constituent found is glauconite. If 

glauconite was present in a sample, lithic sediments were also present. 

Skeletal grains comprised the majority of recognizable grains in all of the samples except 

for the seven oligomict conglomerate samples. The bioclastic materials that make up the largest 

portion of the sediments are derived from a variety of taxa with two groups dominating, 

foraminifera and coralline red algae. Other contributing taxa include bryozoans, sponges, 

pelecypods, scleractinian corals and echinoderms. Looking at the unit as a whole, the 

Foraminiferal contribution is about 73 percent of the recognizable bioclasts with the 

corallinacean contribution being 19.5 percent of the total discernible bioclasts. The less 

important contributors range from about six percent for the bryozoans to less than a percent.  

The Uitoé Limestone classifies primarily as a packstone to wackestone deposits. Minor 

sample classifications include grainstones,  mudstones, oligomict granule conglomerates and 

bafflestones. As the varied classifications of the samples indicates, grain size distribution for the 

Uitoé Limestone is not stable throughout the section indicating changes in the sediment load due 

to shifts in the environment, fluxuations of depth or a combination of both.  

For describing the section, informal units are used indicating related depositional settings 

based on grain size and related components (Figure 6). The informal units simplify the 

description of the entire rock unit. Section A through Section G are used henceforth in 



 13 

descriptions throughout his paper. Section F is a missing interval covered by colluvium making 

sampling impossible for this Section.  

Section A encompasses the basal conglomerate to 3.71 meters above the base. The 

samples are all classified as foraminiferal grainstones to packstones with grains of predominantly 

medium to coarse sand-sized particles.  At the top of this section at 3.71 meters above the base of 

the Uitoé Limestone there is a coarse grainstone to packstone present containing the largest 

amount of glauconite found in the section (20-40%) as well as a significant lithic sediment 

contribution (5%).  Section B exhibits an abrupt decrease in sediment size to fine sand-sized 

particles. This section starts at 4.21 meters and goes up to a framestone with similar sized 

sedimentary particles at 8.71 meters above the base. Through Section B, the glauconite and lithic 

constituents decrease steadily until none are present (at 7.21 meters). Section C of the Uitoé 

Limestone displays a slight decrease in grain size to very-fine sand-sized packstone to 

wackestone at 9.11 meters and remains this size until 10.61 meters. Section D starts at 11.11 

meters above the base of the Uitoé Limestone. The lithic components of the rock at 11.11 meters 

are at their highest value in the section for any of the samples not classified as oligomict 

conglomerates at 20%. Situated immediately above that layer is approximately 3 meters of fine 

sand-sized packstones, grainstones and wackestones which fine upwards into silt-sized 

grainstones. Section E occurs from 14.73 meters to 18.23 meters above the base of the Uitoé 

Limestone. The section is dominated by an oligomict, conglomerate regime that varies between 

matrix and grain support. Glauconite is not present in any amount throughout the section 

containing the conglomerate. Lithic content of section E is the highest (20-30% per sample). 

Section F indicates the missing interval covered by colluvium. Section G is an interbedded 

wackestone, mudstone, and packstone layer that is present from 22.12 meters up to the measured 
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top portion of the section at 26.60 meters above the base. Glauconite and lithic constituents of 

the rock are present in most of this portion of the section but constitute less than 5 percent total 

sample contribution for glauconite and less than 10 percent lithic contribution for most samples. 

The grains are predominantly silt-sized to very fine sand-sized in nature. At 23.62 meters, a 

scleractinian coral bafflestone is present marking the only indication in the section of stable coral 

growth. 

 Paleontology I: General 

Section A (0 meters – 4.21 meters)  

Section A contains the basal conglomerate with clasts up to 15 cm in diameter. The 

packstone clast sampled from the basal layer is comprised of 60 percent skeletal fragments from 

foraminifera, corallinaceans, bryozoans, echinoderms and a large (about 3cm in length) portion 

of a pelecypod. Pelloidal intraclasts makes up approximately 30 to 35 percent of the grains with 

the remaining amount comprised of lithics. Aside from the pelecypod shell fragment, the grains 

are medium to coarse sand-sized particles. Discocyclinids, Asterocyclinids and Heterosteginids 

comprise a majority of foraminifera species present. These are mixed with thin fragmented 

coralline algae.  

The Foraminifera component of Section A is about 62.3 percent of the total. The 

corallinacea are 33.0 percent of the total. The combined amounts of bryozoan, sponge, pelecypod 

and echinoderm fragments make up the remaining 4.7 percent of the bioclastic components. 

There were no corals found in this section.  

Section B (4.21 meters – 9.11vv meters) 

This section has a marked increase in foraminiferal content. 80.6 percent of all bioclasts 

from this section were derived from foraminifera. The percent of corallinacea in this portion of 
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the Uitoé Limestone is less significant than that of the foraminifera with only 13.4 percent of the 

entire population of bioclast being derived from this group.  Primarily brozoan derived sediments 

with pelecypods and echinoderms comprise the remaining percentage. In Section B as in Section 

A, there was no coral component.  

Section C (9.11 meters – 11.11 meters) 

Wackestones and packstones are found at this interval with the majority of grains being 

very fine to fine sand sized. Foraminiferal abundance in most of the samples found in this section 

is very high. Near the top of Section C, the sample containing the most abundant collection of 

foraminifera is present. The foraminiferal abundance immediately drops above this sample. The 

highest foraminiferal populated sample also contains the highest corraline red algae bioclasts in 

the unit. Just like the foraminifera, the abundance dropped significantly in the next sample up 

section. The decrease was much less than that experienced by the foraminifera. Through the 

lower four samples of Section C the foraminifera average between 62 and 83 percent of the total 

bioclastic contribution. In these same samples the coralline red algae contributes between 12 and 

29 percent of total bioclasts. In the uppermost sample of Section C the foraminiferal abundance 

drops to less than that of the coralline red algae. Bryozoans are found with abundances between 

4 and 12 percent of the total bioclastic contribution. Minor contributions are made by sponges, 

pelecypods and echinoderms.  

Section D (11.11 meters – 14.73 meters) 

Section D has approximately the same percentage of Foraminiferal abundance as Section 

A with 65 percent of the bioclasts being foraminifera. The corallinacea (corraline red algae) 

contribute less than in Section A at 26 percent of total bioclastic contribution. Bryozoans 

contribute more with 8.4 percent of the total bioclasts. Sponges present in Section D with 
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comprise 0.5 percent of the total bioclastic load. Echinoderms are not present in this portion of 

the section. There is one fragment of a coral found and one pelecypod fragment in this section.   

Section E (14.73 meters – 18.23 meters) 

The granule conglomerate layer marks the boundaries of Section E.  The influx of larger 

clasts into the system did not hamper foraminifera productivity.  Foraminifera comprise 80.4 

percent of all bioclasts identified in Section E. The corallinacean comprise 14.9 percent of the 

total bioclasts while the brozoan population decrease in this section to 3.9 percent of the total. 

Corals were not found in Section E.  Pelecypods and echinoderms did contribute to the bioclastic 

load in this section with minimal contributions. 

Section F (>18.23 meters – <22.12 meters)  

Section F represents the thickest soil-covered interval of the Uitoé Limestone. No 

laterally associated outcrops of this section were found.   

Section G (22.12 meters – 26.60 meters)  

Section G shows a marked decrease in abundance for the foraminifera that dominate the 

carbonate producers in the Uitoé Limestone. Only 54.6 percent of the bioclasts were derived 

from foraminifera in this section. The corallinaceans however did not exhibit this decrease. They 

made up 32.9 percent of all bioclasts that were counted in this section. Bryozoa made up 7.7 

percent of the section with echinoderms, sponges, corals and pelecypods making up the 

remaining percentage of bioclastic constituents. 

 Paleontology II: Bioclasts 

Foraminifera 

Foraminifera contributed to all of the samples acquired from the Uitoé Limestone and 

represent the largest contributing group of bioclastic material found in the unit. The foraminifera 



 17 

range in size from 250 (0.25mm) microns to more than 7000 microns (>7mm). The foraminifera 

are found whole, as partially broken or dissolved specimens and as fragments. Many of the 

largest specimens have been fragmented or experienced dissolution at their margins. Almost 

every specimen of foraminifera has experienced degradation due to any number of taphonomic 

processes. Physical breakage occurred both biostratinomically by wave energy (as evident by 

disassociation of the fragments from the individual) and diagenetically by compaction 

(Individuals broken fragments are still adjacent to each other in the sample). Dissolution 

occurred on a large portion of the foraminifera. The only intact foraminifers identified were 

planktonic specimens found in the muddy or very fine sand samples.  

The large benthic foraminifera found in the samples attained from Pointe Noire are 

Discocyclina dispansa (Plate III, G-H) , Discocyclina omphalus (Plate III, A-B), Asterocyclina 

matanzensis (Plate III C-F), Operculina pacifica (Plate III, I-J), Heterostegina saipanensis (Plate 

IV, A-B) and Elphidium sp.  (Plate VI, F-G). Most of these species occur throughout the Uitoé 

Limestone. Two regions in the unit exhibited marked increases in bioclastic abundance. An 

increase in large benthic forms occurs between 771cm and 1011cm and another between 1321cm 

and 1823cm.  The largest population for any one species belongs to the species Discocyclina 

dispansa.  

  Smaller benthic foraminifera include Reussella cf. araneola (Plate VI, B), Sherbornina 

cf. carteri (Plate IV, D), Bolivinella folium  (Plate V, D), Alabamina sp.? (Plate V, A), 

Pannellaina sp.? (Plate VI, C), Amphistegina waiareka (Plate IV, C), Spiroloculina sp.? (Plate 

VI, D-E), and Cassidulina sp.? (Plate IV, F). A form of Crespinella (Plate IV, G) is also found 

that bears a very close resemblance to Crespinella parri though it does not fit the age range nor 

do measurements of this studies specimen fit the description precise enough to be called C. parri.  
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Planktonics occur in very limited numbers through in the Uitoé Limestone, which 

primarily preserved in the finer sands and muds. The planktonic species present in the Uitoé 

Limestone are Subbotina crociapertura (Plate V, G) , Zeauvigerina zealandica (Plate V, C), 

Pseudohastigerina micra (Plate IV, E), Guembellitroides nuttali (Plate V, E) and Clavigerinella 

eocanica (Plate V, F). The planktonic forms are significantly less abundant than the benthic 

forms implying a shallow marine environment.  

A few species found in the samples proved problematic for identification. These other 

questionable species include Quinqueloculina sp.? (Plate VI, A), Globoreticulina sp.? (Plate VI, 

H) and a Textularia species that is unidentifiable passed the genus level (Plate V, B) 

Corallinacea 

Corallinaceans are the second most abundant bioclast contributor in the Uitoé Limestone. 

They are present primarily as disassociated fragments. This group exhibits growth as crustose-

like laminations, branches and articulated branches (Bosence, 1983). Throughout the section, 

corallinacea are normally found with polystromatic laminations that grow roughly parallel to 

each other by encrusting the substrate. The samples also contain branching forms of corallinacea. 

Articulated branches were not observed in the unit. It is possible that the species present lack that 

mode of growth or conditions were unfavorable towards those lifestyles. Sporangia or spore 

cases like those shown by Johnson can be found in some of the fragments of corallinacea and 

appear as amorphous unfilled bubbles, which are circular to ovoid in shape (1963). The majority 

of the fragments found in the Uitoé Limestone lack the sporangia, making identification of 

species present problematic.  

In the Uitoé Limestone it was observed in one sample and observations in the field that 

rhodoliths were  present. Rhodoliths represent a more complex manifestation of the encrusting or 
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laminar morphology of corallinaceans and are spherical growths. Rhodoliths contain a central 

nucleus of foreign material in which the corallinacean encrusts and in conjunction with water 

flow are ripped up and rolled around forcing the corallinacean to encrust all sides of the nuclear 

material (Nalin et al., 2008). The rhodolith sampled exhibits a bryozoan stem as the nuclear 

material. Many species of corallinacea exhibit rhodolithic growth when presented with a  lack of 

substrate to encrust and favorable growth conditions. In the samples analyzed in thin section, 

only one rhodolith was observed. In the field however the layer that contained the rhodolith was 

comprised of many readily visible specimens.  

In previous work located near the pastoral community of Gilles, Lithothamnium 

nummuliticum was described as being so richly abundant that the rock seemed to be almost 

entirely composed of it (Deprat 1905). Lithothamnium nummuliticum was previously named 

Archaeolithothamnium nummuliticum by A. Rothpletz in 1891(Johnson, 1963). While the 

observations of the Uitoé Limestone exhibit a vast number of similarities, this was one instance 

in which the observations by Deprat do not correlate to the samples analyzed for this study. The 

unit lacks any sampled portion appearing to be entirely composed of corallinacean skeletal 

grains. Through the section it is noted that of the bioclastic material present, the average 

contribution from the corallinacea is only 21.12%. The majority of these bioclasts are fragments 

intermixed with other bioclastic contributors and while the rhodolith that was observed in thin 

section was approximately 1.5 to 2 cm in diameter, it hardly made up the majority the sample. 

The group of corallinacea represented in the samples does contain Archaeoliththamnium 

nummuliticum, however this group tends to exhibit an encrusting growth habit, which only 

covers a portion of the species, present (Johnson, 1963). The branches and branch fragments that 
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remain display characteristics that fit the group description for Archaeolithothamnium and most 

likely represent a species that is related to Archaeolithothamnium nummuliticum.  

Bryozoans 

Nearly 700 bryozoan skeletal grains were identified within Uitoé Limestone samples. 

Specimens identified exhibited transverse, longitudinal and oblique angles through various taxa 

of branching and mounding bryozoans. All of the specimens observed appear to represent the 

orders of Cheilostomida or Cyclostomida (Scholle and Ulmer-Scholle, 2003).  The Cyclostome 

bryozoans usually exhibit amorphous rounded masses that contain a multitude of zooecia. The 

zooecia of the cyclostomes are rounded polygonal structures in transverse cut and elongate tubes 

in longitudinal cut.  The Cheilostome bryozoans exhibit a box lattice work of zooecia more 

angular in transverse section then that of the cyclostomes. The two types of bryozoans present 

are found in approximate equal abundance through the section.   

Sponges 

Specimens of sponges found in the Uitoé Limestone exhibit a leucon grade of 

morphology. One individual specimen dominated the sample containing it. The specimens found 

in the Uitoé Limestone are of the class Calcarea or Demospongea (Sholle and Ulmer-Scholle, 

2003). Previously no sponge specimens have been described in the Uitoé Limestone. 

Pelecypods 

Bivalve material is distributed at uneven intervals in the unit. Most of the samples 

collected lacked evidence of the macroinvertebrates. The specimens found present an undulating 

extinction exhibited running perpendicular to the length of the shell in thin section, as the stage is 

turned with cross-polar light. Very thin growth laminations are distinctly visible parallel to the 
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shell top and bottom. The groups represented in the Uitoé Limestone are yet undetermined. No 

bivalves have previously been recorded in the literature for this section.  

Corals 

Scleractinian corals make up a small contribution of the bioclastic sediments (Scholle and 

Ulmer-Scholle, 2003).  Flower-like septa that house the individual corals are indicative of this 

order of corals and are readily identifiable in the samples, which contain the corals. Only a few 

samples in the Uitoé Limestone contained any corals. Their primary distribution in samples is 

represented in the upper portion of the unit around coral bafflestone. This is the first recorded 

evidence of corals found in the Uitoé Limestone.  

Echinoderms 

Spines and plates of echinoderms are present in the Uitoé Limestone at varied points 

through the section. Plates are much more common in the section and were easily identifiable 

under a petrographic microscope under cross-polar light. The ease of identification is two-fold. 

The appearance of a honeycomb or lattice-like pattern that is very distinct encompassed in an 

equant calcite crystal initially suggests an echinoderm plate. Optical extinction of the 

echinoderm plate at the same time as the calcite also allows for simple detection of echinoid 

bioclasts.  

The spines of the echinoderms were also readily identifiable. They are circular in nature 

and contain a main central circular cavity with a ring of rays proceeding outward towards a ring 

of cuneiform apertures enclosing the entire structure. The overall appearance is flower-like. 

Larger samples display more concentric rings than that of the single outer ring seen in the small 

specimens. Due to the difficulty of acquiring proper descriptions from the literature, 
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identification of any groups that contributed to the bioclastic load of the Uitoé Limestone was 

impossible. Echinoderms have previously never been reported in the Uitoé Limestone. 

Paleontology III: Biostratigraphy 

In order to determine an age for the Uitoé Limestone multiple schemes were compared. 

For the Large Benthic foraminifera the Shallow Benthic Zones (SBZ) of Sierra-Kiel et al. (1998.) 

were utilized. The planktonic foraminifera are compared to the biozonation developed by 

Berggren and Pearson (2005) for sub-tropical and tropical planktonic foraminifera and the 

geochronologic calibrations of Wade et al. (2012). These time scales will be compared to the 

tertiary letter stages from NE India and the Philippine Archipelago (Matsumaru and Sarma, 

2010; Matsumaru 2011).  

Foraminifera were identified in all of the samples attained from the Uitoé Limestone. The 

deposit is dominated by large benthic forms of Discocyclina, Asterocyclina and Heterostegina. 

Small benthic and planktonic forms are also present in much smaller populations.  The Uitoé 

Limestone assemblages are not unique and comparable assemblages are identified throughout 

Eocene deposits  in the Southwest Pacific and through the Tethys Sea deposits (Barattolo et al., 

2007; Chaproniere, 1994; Matsumaru and Sarma, 2010; Ozcan et al., 2010). 

The large benthic foraminifera identified in the Uitoé Limestone are Discocyclina 

dispansa, Discocyclina omphalus, Heterostegina saipanensis, Operculina pacifica, Sherbornina 

cf. carteri and Asterocyclina matanzensis. Other benthic species that were identifiable are 

Reussella cf. araneola and Bolivinella folium. Planktonic foraminifera were present though rare 

in the section due to the shallow depth of deposition  restricting the signature of pelagic species . 

The planktonic species that contributed to the bioclastic load of the Uitoé Limestone are 

Zeauvigerina zealandica, Pseudohastigerina micra, Guembellitroides nuttali, Subbotina 
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crociapertura and  Clavigerinella eocanica. Some of the planktic and benthic species of 

foraminifera that contributed to the bioclastic load of the Uitoé Limestone were unidentifiable 

down to the species level due to poor orientation, poor preservation of the specimen or a 

combination of both in the thin sections. These include  Alabamina sp.?, Crespinella sp.?, 

Pannelaina sp.?, Spiroloculina sp.?, and Cassidulina sp.?.   

The large benthic foraminifera identified, indicate the Uitoé Limestone was deposited 

sometime between the start of SBZ 13 and end of SBZ 20. The SBZ range corresponds to the 

time between the end of Chron 22n and the middle of Chron 13n.  These zones correspond to the 

end of the Ypresian and the end of the Priabonian (49.0 to approx. 33.6 Ma). The planktonic 

species that were identified place the age between the start of planktic zone E8 to the start of  

E12 which are calibrated to the end of Chron 22n and the end of Chron 19r (49.0 to approx. 40 

Ma). Identification of the smaller benthic foraminifera suggests a possible maximum 

constraining age with the identification of Amphistegina waiareka. The age range of these 

foraminifera was previously described in samples of Tertiary letter stage a3 and younger.  

Chaproniere speculates that the range might extend into Tertiary Letter Stage a2 though it has yet 

to be proven by more recent studies (1994). The concurrent ranges indicate a probable maximum 

age in the middle of the Lutetian to the well-defined minimum age in the lower part of the 

Bartonian (approx. 42.7 Ma to approx. 40.4 Ma)(Figure 5). If Chaproniere (1994) is correct in 

his speculation then this age range may be larger however, no evidence was found supporting 

this theory. 

Orthophragminids such as Discocyclina dispansa and Discocyclina omphalus and other 

large benthic foraminifera are identified as existing through much of the Eocene (Chaproniere, 

1994; Cole, 1957; Samanta, 1968; Loeblich and Tappan, 1988). A few of the other benthics and 
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a few planktic species identified also exhibit these wide ranges of distribution through time 

(Bolivinella folium, Clavigerinella eocanica, Subbotina crociapertura, Sherbornina cf. carteri, 

Zeauvigerina zealandica), (Ladd and Schlanger, 1960; Pearson et al., 2006; Tappan and 

Loeblich, 1988). Without the overlap of the planktonic and benthic zonation’s the age of 

deposition would exhibit more ambiguity.  

A study by Chaproniere identified an assemblage of large benthic foraminifera that 

corresponds to the Uitoé Limestone(1994). He described two foraminifera assemblages on the 

island of ‘Eua, Tonga which is currently located approximately 1900 km East of New Caledonia. 

The first of Chapronieres assemblages contained Asterocyclina matanzensis, Discocyclina sp., 

Heterostegina saipanensis and Operculina pacifica. The second assemblage contained all of the 

same foraminifera along with Pellatispira madraszi. The ‘Eua island assemblages identified 

differ in age based on planktonic information and appearance of P. madraszi. The samples 

containing P. madraszi correspond to a Late Eocene age (Chaproniere, 1994). The samples 

lacking P.madraszi contained planktonic foraminifera that corresponding with Planktonic Zone 

P. 14 (E13 of Berggren and Pearson, 2005) which defines the latest Middle Eocene or upper Ta3 

(Chaproniere, 1994). This evidence suggests that the Uitoé Limestone is older than Priabonian in 

age due to a lack of Pellatispira and strong correlation to the ‘Eua assemblages supporting the 

age determination of Bartonian or older.  However, if a significant impedance to the Pellatispira 

existed as suggested by Lunt (1994) then the determination of a faunal assemblage of Bartonian 

or older may be flawed. 

  The geographic extent of foraminifera from the Uitoé Limestone reaches out in all 

directions from the island. While the majority of the foraminifera have limited ranges a few 
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exhibit wide ranges of paleogeographic distribution. Figure 4 indicated the geographic ranges of 

a few selected widespread foraminifera found in the Uitoé Limestone. 

Problematic Foraminifera I: Elphidium sp. 

 An extensive literature search failed to reveal any species of Elphidium described in the 

region of New Caledonia during the Middle Eocene which was closely comparable to the 

specimens found in the Uitoé Limestone. A possible reason may be a new species that possessed 

a very limited geographic distribution and short time of existence however, the most probable 

answer would be that these foraminifera were incorporated into the Uitoé Limestone as a part of 

other sediments that were being eroded from older rocks.  The Elphidium that have been 

identified in the Uitoé Limestone exhibit disrupted margins from diagenetic processes as 

indicated by a dark staining around the margins present in all of the Elphidium present in the 

section.  

Problematic Foraminifera II: Pannellaina sp. 

One positively identified genus possesses an age range in disagreement with the groups 

previously identified in the literature and the suggested age indicated.  The group Pannellaina 

was identified in the Uitoé Limestone. The current age range of this group is restricted to all ages 

younger than the start of the Oligocene.  The group of foraminifera known as Pannellaina is very 

distinct in its shape (Plate VI, C) and has previously been described as existing from the 

Rupelian to the Holocene (Loeblich and Tappan, 1988). The appearance of this group in the 

Uitoé Limestone would suggest that the age of the section is Rupelian in age or younger. 

However, the presence of Discocyclina dispansa, Discocyclina omphalus, Heterostegina 

saipanensis, Operculinoides saipanensis, Asterocyclina matanzensis, Subbotina crociapertura, 

Zeauvigerina zealandica, Clavigerinella eocanica and Guembellitroides nuttali offers evidence 
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that the species of Pannelaina found in the Uitoé Limestone is much older than other species of 

Pannelaina previously described (BouDagher-Fadel, 2008; Chaproniere, 1994; Cole, 1957; 

Loeblich and Tappan, 1980; Pearson et al., 2006.) The Pannelaina specimen recovered from the 

Uitoé Limestone did not exhibit enough definition to make species identification possible but the 

overall group characteristics were quite discernible.  

Discussion 

Foraminifera and Coralline Red Algae  

A well-documented pairing in the rock record is the combination of foraminifera and 

coralline red algal. (Barattolo et al., 2007; Bosence., 1983; Buxton and Pedley, 1989; Ćosović et 

al., 2004; Hallock and Glenn, 1986; Johnson, 1961; Ladd and Schlanger, 1960; Scheibner and 

Speijer, 2008; Payros et al., 2010) These two taxa represent the primary carbonate contribution 

in the Uitoé Limestone. Scheibner and Speijer (2008) cover a large geographic range related to 

the Late Paleocene to Early Eocene carbonate platforms associated with the Tethys Sea. Their 

described platforms ranged geographically from 5° South to 43° North paleolatitudes.  At the 

approximate time of deposition of the Uitoé Limestone the latitude was approximately 33° South 

and 37° South for the Island of New Caledonia (Gaina et  al., 1998;1999; Veevers, 2000; Yan 

and Kroenke, 1993). A latitude well south of the range and younger than the locations studied by 

Scheibner and Speijer (2008). The faunal associations of the Uitoé Limestone are comparable to  

the groups described by Scheibner and Speijer (2008) that are approximately equidistant from 

the equator. The only notable difference other than foraminiferal content is the lesser role that the 

coralline algae plays in the development of the reefs.   

Other previous workers have outlined specific coralline algae- large foraminiferal facies 

based off the determinations can be made by identification of foraminiferal group distributions in 
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relation to the coralline red algae (Barattolo et al., 2007; Cosovic et al., 2004; Hallock and 

Glenn, 1986).  They described similar distributions from the Eocene to recent sediments. In 

1989, Buxton and Pedley described a standardized model for the description of the Tethyan 

Tertiary carbonate ramps applied to ramp biofacies. Three of the eight prescribed biofacies of 

contain combinations of coralline red algae and large benthic foraminifera comparable to the 

taxa of the Uitoé Limestone. Each facies identified is distinguishable by the dominant 

foraminifera group and correlative fauna.  Hallock and Glenn (1986) focused on the large 

benthic foraminifera of modern day species filling the associated niches. The remaining models 

looked at the relationships between the types of algae and types of large foraminifera that were 

present (Barattolo et al., 2007; Cosovic et al., 2004) While the nomenclature/numbering schemes 

are different between the above mentioned models, they each suggest the middle to slightly outer 

ramp location fits the general bioclastic indicators of the Uitoé Limestone (Buxton and Pedley, 

1989; Barattolo et al., 2007; Cosovic et al., 200; Hallock and Glen, 1986). In the following 

detailed description of the Uitoé Limestone, the carbonate ramp models will be referenced in 

order to attain a better inference of the location relative to the ramp that best fits the deposition  

at each point through the section of the Uitoé Limestone. 

Other Faunal Relationships 

A few comparisons were made during this study between the abundances of organisms 

with respect to one another. Through these comparisons a pattern is discerned regarding the 

foraminiferal abundance and the abundances of the coralline algae and bryozoans. As the 

percentage of foraminiferal contributions to the bioclastic load increases, the percentage of 

coralline algal fragments behave inversely. With respect to the foraminifera,  bryozoans behave 

in a similar manor at a lessened magnitude. Decreasing amounts of light during times of more 
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intense run-off or increases in local upwelling may play a role. Large benthic foraminifera have 

been shown to have a low dependence on light and would most likely thrive in situations that 

would hamper the more light dependent organisms such as red algae (Wilson and Vecsei, 2005). 

Compare this idea to the rock types that were deposited during the increases in foraminiferal 

abundances and it becomes apparent that an increase in sediment load is the probable reason for 

one increase though not the other. During the time that deposition was occurring between 1321 

cm and 1823 cm the sediment supply increased greatly from a packstone or grainstone to a 

conglomerate with clasts >4 mm. This increase in grain size corresponds to an increase in 

foraminiferal abundance. During deposition of the Uitoé Limestone between 771 cm and 1011 

cm the size of grain production actually decreased. This would suggest an increase in nutrients 

upwelling at the time of deposition  (Wilson and Vecsei, 2005).  

The coralline red algae have been shown to live in high- and low-nutrient situations but 

are light dependent (Halfar and Mutti, 2005). The increased sediment load during the 1321 cm to 

1823 cm interval would provide enough of an increase deposition to restrict the encrusting 

coralline red algae from affixing themselves to the bottom while the smaller sediment load 

between 771 cm and 1011 cm may be due to a deeper water deposition where lower light 

restricted the production of Coralline algae (Halfar and Mutti, 2005). 

Geographic Relationships  

The foraminifera contained in the rocks of the Uitoé Limestone exhibit a widespread 

combined distribution with a few identified species exhibiting a cosmopolitan life style (Figure 

4). The New Zealand region, Saipan, Marshall Islands, Tonga islands and France bound the 

regions in which foraminifera extend. The area between the contemporaneous locations of New 
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Caledonia and France, which contains the foraminifera described in the Uitoé Limestone, mark 

the present day location of the ancient Tethyan Sea deposits.   

 Paleobiogeographic relationships between the Australian Craton and the Uitoé Limestone 

were not apparent in this study. Lunt (2003) indicated a lack of influence of Australian Cratonic 

biozones on the surrounding plates. The Sundaland Craton, the region containing Indonesia,  

Java, Malaysia, Sumatra, Timor and southeast Asia, contains distinct foraminiferal assemblages 

than the Australian Craton indicated by the APB fauna and the lack of Lacazinella..  The term 

APB fauna refers to foraminifera from the groups Assilina, Pellatispira and Biplanispira. 

Lacazinella is a group of foraminifera  that is almost totally restricted to the Australian Craton 

(Lunt, 2003). The Uitoé Limestone lacks these distinct groups indicating a probable 

environmental factor limiting their expression in the fauna of the Uitoé Limestone.  Lunt (2003) 

explains the APB fauna preferred lower latitudes though the extent of the APB faunal 

distribution still lacks full understanding.  

Depositional Environment  

The assemblage of foraminifera identified in samples of the Uitoé Limestone are 

commonly associated with each other and are commonly called foralgal reefs (Barattolo et al., 

2007;Buxton and Pedley, 1989; Hallock and Glenn, 1986; Johnson, 1961; Ladd and Schlanger, 

1960; Scheibner and Speijer, 2008; Payros et al., 2010). Modern analogs compared to 

paleontological information provides clues to derive models for their associated depositional 

environments. The groupings are common enough to suggest the associated depths for the 

foralgal community and its depositional facies (Buxton and Pedley, 1989; Hallock and Glenn, 

1986; Barattolo et al., 2007) . The Standardized Tethyan Tertiary Carbonate Ramp model of 

Buxton and Pedley (1989) is utilized for the rocks of this study. Their Model compares well to 
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the foralgal assemblage found in the Uitoé Limestone (1989). The model describes eight 

different facies starting with the nearest shore inner ramp facies, and progressing towards the 

distal or outer ramp location—the number one and number eight facies respectively. The 

Nummulitids (Operculina and Heterostegina)  and the Asterocyclina and Discocyclina species 

that are found in varying abundances are placed into (dependent on relative abundances) facies 

5,6 and 7. The portion of the Uitoé limestone that contains the rhodoliths and foraminifera fits 

the description of facies number five, which is a middle ramp coralline algal rhodolith platform 

facies. This facies is a shallow sub-tidal facies that contains Miliolinids and bryozoans though 

few Miliolinids were found in the Uitoé Limestone (Buxton and Pedley, 1989). The non-

rhodolith zones that have rich amounts of corallinaceans and foraminifera corresponds to the 

number six facies, which is the fore-algal patch reef facies. The reef in the Uitoé Limestone lacks 

the serpulid worms and gastropods that are suggested of this facies but does contain the other 

diagnostic groups. The primary facies represented by much of the Uitoé Limestone is the Large 

Foraminifera facies. This deeper-ramp facies includes the Discocyclinids and Heterosteginids 

that are so richly abundant through most of the section. This facies also contains echinoderms 

bryozoans and some planktonic foraminifera, which are also diagnostic of the deeper-ramp facies 

(Buxton and Pedley, 1989). 

 Comparison of the Uitoé Limestone and the facies characterized by Buxton and Pedley 

indicates an apparent pattern for the section (Figure 6, Figure 9). At the base of the Uitoé 

Limestone (Section A) facies 6 species dominate. Towards the top of Section B we have a shift 

to deeper water with the species found in facies 7 dominating the counts. At approximately ten 

meters from the base of the section (top of Section C) we have an abrupt shallowing, which is 

marked by a drop in the overall abundances of species of foraminifera. The red algae decrease is 
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less abrupt but also present. The Rhodolith zone is found during this drop in species richness 

placing this portion of the Uitoé Limestone in facies five; the coralline algal rhodolith platform 

facies. This was a short-lived interval in the Uitoé limestone. Abundances spiked at 

approximately thirteen meters (near the top of Section D) above the base marking a subsidence 

event as the deeper water, middle-outer shelf facies was deposited (Facies 7). The facies 7 

species can be found up to about nineteen meters where the final facies change occurs as the shift 

to slightly shallower patch-reef communities of facies 6. This is indicated by the scleractinian 

bafflestone mixed with corallinacean and foraminifera located at the top of the section. The 

range of depositional environments is found in Figure 9. 

Conclusions 

 Age of the Uitoé Limestone 

 Prior to this study, Tissot and Noesmoen (1958) placed the Uitoé Limestone in the Upper 

Lutetian to Bartonian. Given the age distribution of  Heterostegina saipanensis, Operculina 

Saipanensis and Asterocyclina Matanzensis, three very common constituents identified in the 

Uitoé Limestone, the age of the Uitoé Limestone is determined to be at least Late Ypresian to 

Priabonian in age, which expands the range of  Tissot and Noesmoen.  Comparing the Benthic 

successions, including the Amphistegina waiareka, with the planktic species of Guembellitroides 

nuttali and Subbotina crociapertura, the age of the Uitoé Limestone is constrained to no later 

than the early Bartonian and no later than Middle Lutetian. With these constraints this study 

concludes that the Age of the Uitoé Limestone is between  Middle Lutetian and Early Bartonian 

(approx. 42.7 Ma to approx. 40.4 Ma).  

 Geographic relationships 
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 Upon mapping the distributions of the major common groups and a few select 

geographically restricted species, it is determined that the species found in the Uitoé Limestone 

show a relationship to a few widespread benthic species from the Tethys Sea. Some of the 

species found also show a distinct relationship to the pacific plate as seen from the Tongan and 

Marshall Islands samples. No evidence of a connection to the Australian Craton could be found. 

Depositional Environment  

 The deposition of the Uitoé Limestone occurred on a middle ramp to middle-outer ramp 

setting. The ramp was plagued by shifts in facies due to the complex tectonic situation of the 

New Caledonia region. An initial Middle ramp scenario subsided into deeper water. This was 

then uplifted and subsequently subsided again before ending back in the middle ramp situation 

that was similar to that of its original deposition.   

Future Work 

 Further work on the Uitoé Limestone is needed in order to identify the species that 

constitute the non-foraminiferal skeletal grains, which will help to determine if any other 

geographic relationships exist and may help to resolve some of the problematic foraminifera by 

allowing a more constrained search of the literature for relative species. A more detailed analysis 

of the carbonate system is needed to  yield better information regarding the taphonomic 

processes, which controlled the preservation of grains during burial and lithification.  

 Study of the areas listed by M. Deprat (1905) and Maurizot (2011) should be undertaken 

to see what the true extent of the Uitoé Limestone is throughout the island of New Caledonia and 

to correlate the depositional facies across that extent (Figure 8). Examination of The Uitoé 

Peninsula (Presqu’ile de Uitoé) should be undertaken as well since it may be the type locality of 

the Uitoé Limestone (Figure 8).  This may help to resolve the missing portions of section that 



 33 

were covered by colluvium in this studies field area and may help to resolve the true total 

thickness for the section.   
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Figure 1. New Caledonia. The inset image shows New Caledonia and the islands 

regional associations to Australia across the Coral Sea to the West, New Zealand to 

the South and multiple other island countries in the region to the North and East. 

The red box indicates the location of Baie de Saint-Vincent, the location of known 

outcroppings of Uitoé Limestone. Figure 2 shows Baie de Saint-Vincent in more 

detail. (Unpublished, Cox 2011) 
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Figure 2. Baie de Saint Vincent. The symbol marking Pointe Noire indicates the 

location of the sampled section of the Uitoé Limestone. Across Baie de Saint Vincent 

is the possible type locality for the Uitoé Limestone, Presqu’ile de Uitoé which 

translates to Uitoé Peninsula (Google Earth, 2012).  
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Figure 3. The distribution of major terranes across the main island of New Caledonia (Modified 

from Cluzel et al., 2001) 
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Figure 4: Generalized Distribution of selected geographically restricted species. The 
number corresponds to the general regions from which each foraminifera were 
reported: Asterocyclina matanzensis  (1,2,3,4,5,6), Discocyclina dispansa (1,2,3,4,5,6), 
Discocyclina omphalus (2,3,4,5,6), Heterostegina saipanensis (2,3,4,5,6) Operculina 
pacifica (3,4,5,6), Sherbornina carteri (5,6), Zeauvigerina zelandica (5.6.7)(Modified from 
the World Cartographic Editorial Boards GEBCO (General Bathymetric Chart of the 
Oceans) Map, 2003) 
 



 47 

 

 

 

 

 

 

 

 

 

{

{ 

Figure 5. Biostratigraphic ranges of foraminifera identified in the Uitoé Limestone samples. The area 

highlighted in green indicates the probable age as indicated by the positively identified species of the 

Uitoé Limestone. The lower boundary of this range is not well constrained and requires further 

investigation. Out of all species identified from the Uitoé Limestone, one distinctly identifiable genus 

did not fit the determined minimum age indicated by the other foraminifera (highlighted in red). The 

specimen identified as Spirotecta cf. pellicula is the probable, associated species for the specimens in 

the Uitoe Limestone though the specimens were not sufficiently identifiable to make a positive 

species identification. Ages Indicated in the literature were compared to the subtropical Paleogene 

planktonic zonations of Berggren and Pearson (2005) with calibrations of Wade and others (2011), 

the Shallow Benthic Zones of Serra-Kiel and others (1998) and the revised letter stages of Matsumaru 

and Sarma (2010) and Matsumaru (2011).  
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Figure 6. (Previous Page) Stratigraphic column (left) and 

comparison of population contributions by foraminifera 

and coralline red algae (right). Also present in this figure 

is the informal units used in this study, the correlated 

facies of Buxton and Pedley (1989) and major 

contributing bioclasts of each facies found in the Uitoe 

Limestone. A key to the major bioclastic sediments is to 

the right on this page. The contrary relationship of the 

foraminifera and coralline red algae is shown in the 

furthest right column. No visible relationship between 

grain size and population contributions is discernible.  

 

 

 

 

 

 

 

 

 

 



 50 

 

 

 

 

 

 

 

 

 

Figure 7: The general stratigraphic relations hips of the Uitoé Limestone from the area of 

Boulaparis and Bourail. The possible correlation of a coeval unit of Limestone from 

Maurizot (2011) near the northern city of Koumac, New Caledonia.  
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Figure 8: Location of possible units that are coeval with the Uitoé Limestone. Deprat (1905) 

mentioned Azareu, Borail, Boulouparis, Gilles, Ouenghi and Pont des Français. Prequi’ile de Uitoé is 

the single geographic location that shares a name with the Uitoé Limestone. Koumac contains a 

calciturbidite sequence that may prove to be a distal facies of the foralgal reefs that are described 

from the Uitoé Limestone (Maurizot, 2011). 
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Figure 9: Indicated depositional facies range (light-blue box) determined through 

comparison of Uitoé Limestone sediments with the Model of Buxton and Pedley (1989) 

(Modified from Buxton and Pedley, 1989) 
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APPENDIX II: PLATES 
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PLATE I 
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PLATE I: A: Appearance of the basal conglomerate B: Base of the section immediately above 

the basal conglomerate C: close up of the base of the unit. Visible in this image is the thick cross 

beds that are found only in the lower portion of the section D:Appearance of the lower middle 

section of the Uitoé Limestone. In this portion of the section the rock has fractured which made 

sample collecting much easier compared to the more cohesive/ less fractured areas of the section 

E: The weathered surface of the section is often stained black with insoluable material, modern 

detritus and lichens F: This portion of the section shows the bedding planes present in a few of 

the lower portions of the section G: Appearance of a few of the exposed blocks where the 

massively bedded rock that is exposed is pitted from erosion and the top surface of the block 

exhibits deep erosion rills H: Close-up of the erosion rills found on the surface of some of the 

exposed blocks of the Uitoé Limestone I: Top down view of the erosion rills. J: In places the 

only exposures available for sampling are small spires that jut out through the colluvium K: 

smaller blocks exposed through the colluvium L: Middle section of the Uito  Limestone which 

is massively bedded yet maintains the same weathering profile of the lower blocks M: Close up 

of the the weathered surface in the middle to upper portions of the section N: While many of the 

blocks appear to be float the blocks were in fact still in situ. The appearance is most likely due to 

the weathering and possibly due in part to the tectonics that manipulated the area after deposition 

of the section. 
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PLATE II 
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PLATE II: A: Mottled pattern found on a small portion of the Uitoé Limestone that is found in a 

small portion of the upper middle portion of the section B: Heavily weathered and broken upper 

section covered in lichens C: Upper portion of the section containing the scleractinian-coral 

bafflestone D: A close up of the coral bafflestone s: Upper portion of the unit where outcrops are 

smaller and more covered in colluvium E: The uppermost exposures of the Uitoé Limestone. 

The colluvium is thinned and many loose cobbles are strewn across the area with only small 

outcropings of limestone. 
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PLATE III: A-B: Discocyclina omphalus  C-F: Asterocyclina matanzensis G-H: Discocyclina 

dispansa I-J: Operculina pacifica  K-L: Heterostegina saipanensis M: Scale bar. One increment 

is equal to 0.01mm. The entire scale bar equals 1mm 
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PLATE IV: A-B: Heterostegina saipanensis  C: Amphistegina waiareka  D: Sherbornina 

carteri  E: Pseudohastigerina micra F: Cassidulina sp?. G: Crespinella cf. parri H: Scale bar. 

One increment is equal to 0.01mm. The entire scale bar equals1mm 
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PLATE V: A: Spirotecta sp. B: Textularia sp. C: Zeauvigerina zelandica D: Bolivinella folium 

E: Guembelitrioides nuttalli F: Clavigerinella eocanica G: Subbotina crociaptura H: Scale bar. 

One increment is equal to 0.01mm. The entire scale bar equals 1mm 
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PLATE VI: A: Quinqueloculina sp? B: Reusella araneola? C: Pannellaina sp? D-E: 

Spiroloculina sp? F-G: Elphidium sp? H: Globoreticulina sp? I: Scale bar. One increment is 

equal to 0.01mm. The entire scale bar equals 1mm 
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PLATE VII: A-E: Coralline red algae. (A) Large round skeletal grain shows the laminated 

appearance of the corallinaceans. The margins of this grain have experienced pressure 

dissolution as evident by the intruding skeletal grain at the eight o’clock position filling the 

indent in the grain and rimmed by a stylolite. (B and C) The common wavy appearance that is 

exhibited by microbial growth is clearly visible. (B and D) the large ovoid void spaces that are 

filled with sparry calcite are sporangia or the remnant cavities that remain after reproductions has 

occurred. (E) Shows a corallinacean that has broken during the diagenetic processes. It is evident 

by the close association of the related fragments. F: Scale bar. One increment is equal to 

0.01mm. The entire scale bar equals 1mm 
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PLATE VIII: A-C: Bryozoa. (A and B) Transverse cuts through bryozoan branches. (C) 

Transverse cut through a thicker section of bryozoa. D: longitudinal cut through a pelecypod 

shell E: Transverse cut of a sponge. F: Scleractinian coral. G: Scale bar. One increment is equal 

to 0.01mm. The entire scale bar equals 1mm 
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PLATE IX: A-F: echinoderm plates and spines. (A) common latticework appearance of 

echinoderm plates. (B and C) B is an echinoderm plate viewed with crossed polarization. C is the 

same as B except the stage has been rotated to show the complete extinction of the echinoderm 

grain which is the primary characteristic in identification of echinoderm skeletal grains. (D,E and 

F) Echinoderm spines. D shows a longitudinal cut through a spine. E and F show the transverse 

cut appearance of an echinoderm spine. The long striations on the longitudinal cut compare to 

the dark lines that give the transverse cut its flower petal appearance. G: Gastropod shell. Note 

the lack of chamber walls that separated the individual chambers in a foraminifera which helps to 

identify the gastropod. H: Scale bar. One increment is equal to 0.01mm. The entire scale bar 

equals 1mm 
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ASTEROCYCLINA (Gümbel, 1870) 

Asterocyclina matanzensis (Cole, 1957) 

Synonyms:  

Asterocyclina stellata (Archiac, 1846) 

 

Description: 

 Nearly circular proloculous surrounded by a slightly elliptical deuteroculous. In 

equitorial section, multiple rays are visible radiating out from the embryonic 

apparatus. Observable in the few equitorial cuts obtained are a maximum of 5 distinct 

rays. A few vertical sections cut through multiple rays giving the appearance of two 

fused discocyclinids where the two axial canals are present (Plate III, D). The 

embryonic apparatus ranges from 100 to 150 microns in diameter with the Test 

exceeding 3 millimeters. Test appears stellate to discoidal dependant on the 

orientation of the speciment in thin section. Chamberlets are rounded in equitorial 

view and rectangular in vertical section. The chamberlets are stacked on top of each 

other as subsequent layers were added to central structures. 

 

 

AMPHISTEGINA (Orbigny, 1826) 

Amphistegina waiareka (Finlay, 1939) 

Synonyms: 

 None  

Description: 

 Involute trochospiral test. Biconvex with one side highly convex and the other 

slightly convex. Test is 0.7 mm to 0.8 mm in diamerter. 

 

 

BOLIVINELLA (Cushman, 1927) 

Bolivinella folium (Parker and Jones, ?) 

Synonyms: 

 Bolivinella folia (Cushman, Todd and Post, 1954) 

Description: 

 Biserial, flabelliform test with chamber width increasing with a greater rate then the 

almost static chamber height. In samples with the embyronic chamber, initial 

chamber appears circular or rounded. Chambers are added in an angular manner to 

the previous chamber giving the central wall a zig-zag pattern which bifricates the 

two rows of chambers. 

 

CASSIDULINA (Orbigny, 1926) 

Cassidulina sp. 
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Synonyms: 

 None 

Description: 

 Test exhibits calcarinate outer walls that appear perforate. Chambers are partially 

closed by curved chamber walls. The specimen found appears to exhibit an umbilical 

boss  

 

CLAVIGERINELLA (Bolli et al., 1957) 

Clavigerinella eocanica (Nuttall, 1928) 

 

Synonyms: 

 Hastigerinella eocanica (Nuttall, 1928) 

 Clavigerinella cf. akersi (Bolli, 1957) 

 Clavigerinella jarvisi (Postuma, 1971) 

 Clavigerinella eocanica eocanica (Blow, 1979) 

 Clavigerinella cf. eocanica (Blow, 1979) 

 Eoclavatorella benidormensis (Cremades Campos, 1980) 

Description: 

 Test is slightly trochospiral and evolute. Chambers are globular in appearance and 

chambers in the outer whorl become increasingly elongate. Test is very thin and 

appears to be finely perforate in places.  No surficial texture is evident from the one 

specimen in this study. Specimen exhibits a long axis of 2mm and a maximum 

thickness of approximately 0.8mm The elongate and inflated outer chambers account 

for the emense size of this large planktonic species. 

 

CRESPINELLA (Parr, 1942) 

Crespinella cf. Crespinella parri (Quilty, 1980) 

Synonyms: 

 None 

Description: 

 Involute possibly trochospiral with well defined umbo.  The test appears lenticular in 

equitorial section. Sutures are slightly curved to straight. Test diameter is 500 

microns. Chambers are uniform sub-uniform in size in the ultimate whorl.  

 

DISCOCYCLINA (Gümbel, 1870) 

Discocyclina dispansa (Sowerby, 1840) 

Synonyms: 

 Lycophris dispansus (Sowerby, 1840) 

 Discocyclina javana (Verbeek) var. Indica (Nuttall, 1926) 

 Orthophragmina (Discocyclina) dispansa ((Sowerby) Van der Vlerk, 1929) 
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Description: 

 Test is discoid with an inflated umbilical region tapering of into a flat region. In 

equitorial section, the embryonic aperatus consists of a circular proloculous partially 

surrounded by a lunate deuteroculous. The apperatus is surrounded by an annulus of 

regular, rectangular chamberlets. The chambers are arranged so chamber floors and 

roofs are parallel and the widths of the chambers vary. The variable chamber widths 

give the pillars and undulartory appearance in verticle section. The test diameter 

measures 3.5 mm  or more. The test thickness measures 1.2 mm or more. 

 

Discocyclina Omphalus (Fritsch, 1875) 

Synonyms: 

 Orbitoides omphalus (Fritsch, 1875) 

 Orbitoides decipiens(Fritsch, 1875) 

 Orthophragmina javana ((Verbeek) Deprat, 1905) 

 Orthophragmina (Orbitoides) omphalus ((Fritsch) Douvillé, 1905) 

 Orthophragmina umbilicata (Deprat, 1905) 

 Discocylcina (Orthophragmina) umbilicata ((Deprat) Bursch, 1947) 

 Discocyclina indopacifica (Hanzawa, 1957) 

 Discocyclina omphala (Cole, 1957) 

Description: 

 Highly variable, selliform test. Embryonic chambers present in equitorial section 

appear as a small spherical or circular proloculus is partially enclosed by the sub-

spherical deuteroculous. These chambers are surrounded by an anullus of rectangular 

chambers. Chamberlets are regularly arranged in tiers with pillars forming at the sides 

of the chambers. Floor and roof of the chambers are parallel and of an even thickness 

throughout the test. The umbilical region is usually slightly depressed and surrounded 

by an inflated ring. The magnitude of the depression and the width of the inflated 

portions varies greatly from specimen to specimen. A few specimens appear to have 

all but the outer most margin inflated. This includes a lack of depression in the 

central, umbilical region.  The test diameter was observed to be 5.0 mm or more in 

some specimens. The thickness was dependant upon the size of the imflation with a 

range of less than 1.0 mm to greater than 2.0 mm. 

 

ELPHIDIUM (Montfort, 1808) 

Elphidium sp. 

Synonyms: 

 None 

Description:  

 Wholly involute, planispiral with approximately twenty-seven chambers in the final 

whorl. Chambers walls are connected by numerous ponticuli are observable in the 
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equitorial section of these specimens. The umbilicus exhibits multiple vertical canal 

structures that may have been covered by an umbilical plug. These specimens appear 

to be reworked due to test degradation. 

 

GLOBORETICULINA (Rahaghi, 1978) 

Globoreticulina sp. 

Synonym: 

 None 

Description: 

 Multilocular foraminifera with high variability in chamber dimensions in and between 

each whorl. The variability observed is most likely due to an oblique orientation of 

the thin section. Embryonic chamber configuration was not present making 

identification of this species difficult. In vertical section the test measures 0.7 mm in 

diameter. 

 

GUEMBELITRIOIDES (El-Naggar, 1971) 

Guembelitiroides nuttalli (Hamilton, 1953) 

Synonyms: 

 Globigerinoides (Guembelitrioides) nuttalli ((El-Naggar) Hamilton 1953) 

 Globigerinoides higginsi (Bolli, 1957) 

Description:  

 Tests appears trochospiral with evenly distributed spinose structures on the surface of 

the globiform chambers. The Evenly distributed spines may indicate a cancellate 

arrangement for the pores. Chamber size increases quickly from the embryonic 

chambers. A total of eight chambers are discernable in the specimen found in this 

study. The primary aperature location is unclear though an accessory apperature is 

present. The long axis measures 0.40mm and the short axis measures 0.38mm 

 

HETEROSTEGINA (Orbigny, 1826) 

Heterostegina saipanensis (Cole, 1953) 

Synonyms: 

 None 

Description: 

 Test is lenticular, involute and is at most 2mm in diameter. Full size is difficult 

estimate since most of the specimens were broken.  Outer most whorl exhibits 

exaggerated diameter reaching up to three times the diameter of the penultimate 

whorl. 

 

OPERCULINA (Orbigny, 1926) 

Operculina pacifica (Whipple, 1932) 
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Synonyms: 

 Operculinoides saipanensis(Cole, 1957) 

 Operculina eniwetokensis(Cole, 1959) 

 Operculina saipanensis (Cole, 1960) 

Desription: 

 Test is inflated in the umbilical region. The outer whorl is flattened into a discoid 

plate surrounding the axis of rotation. Test is symmetric, biconvex and involute. The 

number of whorls total approximately three. Test is approximately 1.75 mm in 

diameter and 0.6 mm in thickness across the umbilcal region. 

 

PANNELLAINA (Seiglie and Bermúdez, 1976) 

Pannellaina sp.  

Synonyms: 

 None 

Description:  

 Test is approximately 0.25 mm  microns in diameter. Each whorl after the annulus 

exhibits the same number of chambers due to an alignment of each chamber 

termination with the chamber terminations of the previous, directly central chambers. 

A total of seven rays originating at the perimeter of the annulus, radiate outwards and 

increase slightly in width with distance from the center. the test appears planospiral 

though no indication of convexity or concavity exists in these specimens.   

 

QUINQUELOCULINA (Orbigny, 1826) 

Quinqueloculina sp. 

Synonyms: 

 None 

Description: 

 Multilocular test with five chambers exposed in the outer whorl. Successive chambers 

are seperated by approximately 140
o
 angle. Location and type of aperature make 

specific identification difficult.   

 

REUSSELLA (Galloway, 1933) 

Reussella cf. Reussella araneola (Todd and Lowe, 1960) 

Synonyms: 

 None 

Description: 

 Trigonal test in equitorial view. Specimens found indicate a triserial growth habit 

with slight the appearance of elongate edges suggesting external spines.   

 

SHERBORNINA (Chapman, 1922) 
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Sherbornina cf. Sherbornina carteri (Chaproniere, 1983) 

Synonyms: 

 None 

Descriptions: 

 Discoidal test with ventral and dorsal surfaces appearing flat. The single specimen 

identified in the Uitoe Limestone, exhibits heavily degraded chamber walls making a 

positive identification difficult. The chamber margins exhibit a strongly curved 

margin on the dorsal side of the test.  

 

SPIROLOCULINA (Orbigny, 1926) 

Spiroloculina sp. 

Synonyms: 

 None 

Description: 

 Multilocular test with two chambers per whorl including younger chambers. Each 

chamber is connected by a large septal canal easily visible in vertical section. Test is 

fusiform in appearance with each of the outer two chambers having a thin wall that 

ends in a thicken wall structure. This structure marks the either the septal canal or the 

aperatural opening.   

 

SPIROTECTA (Belford, 1961) 

Spirotecta cf. Spirotecta Pellicula 

Synonyms: 

 None 

Description: 

 Wholly involute, trochospiral test. The test is strongly convex on dorsal side while 

weakly convex on ventral side. The sample lacks sufficient detail to indicate a proper 

species.  Test diameter measures about 400 microns with the proloculous measuring 

at 80 microns. 

 

SUBBOTINA (Brotzen and Pozaryska, 1961) 

Subbotina crociapertura (Blow, 1979) 

Synonyms: 

 None 

Description: 

 Slightly trochospiral test is perferate with a large central aperature located at or 

slightly on the umbilical region. Long axis measure 0.48mm and the short axis 

measures 0.33 mm at its maximum. Chambers are globular though slighly 

compressed. 
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TEXTULARIA (Defrance, 1824)  

Textularia sp. 

Synonyms: 

 None 

Description: 

 Biserial test with small, less than 50 micron in diamter, chambers in the younger 

portion of the test. The long axis measures approximately 500 microns and the widest 

part of the short axis measures 200 microns. Chambers maintain a similar size ratio 

(height verses width) through out the growth of this foraminifera. No apertural 

opening is present in the specimens found which makes a positive identification 

difficult. 

 

ZEAUVIGERINA (Finlay, 1939) 

Zeauvigerina zealandica (Finlay, 1939) 

Synonyms: 

 None 

Description: 

 Biserial chamber arrangement with final chamber being nearly centered on the 

lengthwise axis. Chamber height increases slowly until the final two chambers. The 

final chamber appears to nearly double the size of the previous chamber. The 

penultimate chamber approximately doubled the one previous to it. The long axis 

measures approximately 700 microns and the widest part of the short axis measures 

approximately 350 microns. The apperature does not appear in this specimen due to 

the orientation of the thin section. 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 290610-01   OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 0cm 

 

3. LITHOLOGY: Foraminiferal Packstone (Clast from basal conglomerate) 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 
Abundance of 

particles (%) 

Comments  

 

Allochems 63  

Lithics 7  

Pellets 30  

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Micrite 90   

Microspar 10  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 123 50.83  

Red Algae 109 45.04  

Bryozoa 2 0.83  

Pelecypod 1 0.41  

Echinoderm 7 2.89  

    

Total  242 100  

 

7. Additional comments 

Grains are medium to coarse sand sized particles. Thin section is large format (5.1 cm x 8.5 

cm). 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 290610-02   OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 21cm 

 

3. LITHOLOGY: Sponge Bindstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

particles 

(%) 

Comments  

 

Allochems 95 One large sponge fragment and few other bioclastic 

contributions 

Pellets 5 Sparse 

   

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Calcite 

cement 

90 Fracture fill 

Micrite 10  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 1 33.33  

Red Algae 1 33.33  

Sponge 1 33.33  

    

    

    

Total  3 100  

 

7. Additional comments 

Thins section is almost completely covered by a fragment of a sponge. Grains are fine to 

medium sand-sized particles with the exception of the large fragment of sponge. This slide is 

a small format thin section (2.6 cm x 4.6 cm).  
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 290610-03   OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 71cm 

 

3. LITHOLOGY: Fossiliferous pellet grainstone/packstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 
Abundance of 

particles (%) 

Comments  

 

Allochems 57.5  

Glauconite 0.5  

Lithics 2  

Pellets 40  

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Microspar 90  

Micrite 10  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 27 23.48  

Red Algae 80 69.57  

Bryozoa 3 2.61  

Sponge 2 1.74  

Echinoderm 3 2.61  

    

Total   100  

 

 

7. Additional comments 

All grains are fracture to some degree. Grains are medium to coarse sand-sized particles. 

Slide is a large format thin section (5.1 cm x 8.5 cm). 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 290610-04   OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 121cm 

 

3. LITHOLOGY: Foraminiferal Grainstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

 

Allochems 3  

Lithics 1  

Pellets 95  

Intraclast 1 Pellet rich intraclast, probable rip-up clast. 

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Cement 100 Majority of slide is calcite cement.  

   

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 1 100  

    

    

    

    

    

Total   100  

 

7. Additional comments 

Grains are medium to coarse sand sized particles. Majority of grains are pellets and 

indistinguishable bioclasts. Small format slide (2.6 cm x 4.6 cm). 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 290610-05   OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 171cm 

 

3. LITHOLOGY: Foraminiferal-Pellet Packstone/Grainstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 67  

Glauconite 1  

Lithics 2  

Pellets 30  

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Micrite 40  

Microspar 60  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 226 88.98  

Red Algae 26 10.24  

Pelecypod 2 0.79  

    

    

    

Total   100  

 

7. Additional comments 

Intermixed layers of pellet rich and foraminifera rich sediments contain varying amounts of 

micrite and microspar. Slide is large format (5.1 cm x 8.5 cm). 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 290610-06   OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 221cm 

 

3. LITHOLOGY: Foraminiferal-Pellet Packstone/Grainstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 68  

Glauconite 2  

Lithics 5  

Pellets 25  

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Micrite 90  

Microspar 10  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 96 78.05  

Red Algae 27 21.95  

    

    

    

    

Total   100  

 

7. Additional comments 

Slide contains micrite-bound foraminiferal grains surrounded by pellet and foraminifera rich 

sediments lacking micrite. Grains are fine to medium sand-sized. Slide is large format (5.1 

cm x 8.5 cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 290610-07   OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION 271cm 

 

3. LITHOLOGY: Pellet Grainstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 17  

Glauconite 2  

Lithics 5  

Pellets 80  

Total  100  

 

5. MATRIX and CEMENT 

Composition  Abundance (%) Comments  

Calcite 

cement 

90  

Microspar 10  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 2 100  

    

    

    

    

    

Total   100  

 

7. Additional comments 

40 percent of this slide is cements while the remaining 60 percent is pellet dominated 

sediments with many indistinguishable allochem grains. Grains are fine to medium sand-

sized particles. Slide is large format (5.1 cm x 8.5 cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 260610-08   OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 321cm 

 

3. LITHOLOGY: Foraminiferal Packstone/Wackestone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 73  

Glauconite 2  

Lithics 5  

Pellets 20  

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Micrite 50  

Microspar 50  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 35 49.30  

Red Algae 27 38.03  

Bryozoan 9 12.68  

    

    

    

Total   100  

 

7. Additional comments 

Some areas of this slide are comprised mostly of micrite/microspar with intermixed 

allochems. Grains are medium to course sand-sized. Slide is large format (5.1 cm x 8.5 cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 290610-09   OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 371cm 

 

3. LITHOLOGY: Foraminiferal-Pellet Packstone/Grainstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 55  

Glauconite 20  

Lithics 5  

Pellets 20 Pellets look to be glauconitic in nature 

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Micrite 100  

   

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 63 56.76  

Red Algae 35 31.53  

Bryozoa 11 9.91  

Pelecypod 2 1.80  

    

    

Total   100  

 

7. Additional comments 

Pellets and glauconite make up the primary non-skeletal grains in this slide. Grains are coarse 

sand-sized. Slide is large format (5.1 cm x 8.5 cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 290610-10   OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 421cm 

 

3. LITHOLOGY: Foraminiferal-Pellet Packstone/Grainstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

 

Allochems 13  

Glauconite 2  

Lithics 5  

Pellets 80  

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Micrite 50  

Microspar 50  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 29 61.70  

Red Algae 18 38.30  

    

    

    

    

Total   100  

 

7. Additional comments 

Pellet grains dominate sample. Only small portions of the sample contain any intergranular 

matrix. Grains are fine sand-size. Slide is large format (5.1 cm x 8.5 cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID:300610-01    OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 471cm 

 

3. LITHOLOGY: Foraminiferal Wackestone/Packstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

 (%) 

Comments  

 

Allochems 88  

Glauconite 10  

Lithics 2  

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Micrite 60  

Microspar 40  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 65 70.65  

Red Algae 18 19.57  

Bryozoa 2 2.17  

Sponge 4 4.35  

Pelecypod 3 3.26  

    

Total   100  

 

7. Additional comments 

Majority of this sample is micrite and allochems primarily of large fragments of coralline red 

algae and foraminifera. Grains are medium sand-sized. Slide is large format (5.1 cm x 8.5 

cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 300610-02   OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 521cm 

 

3. LITHOLOGY: Foraminiferal Packstone/Wackestone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments 

Allochems 88  

Glauconite 2  

Pellets 10  

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 
Comments  

Micrite 40  

Microspar 40  

Calcite 

Cement 

20 Fracture fill 

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 77 69.37  

Red Algae 19 17.12  

Bryozoa 10 9.01  

Pelecypod 3 2.70  

Echinoderm 2 1.80  

    

Total   100  

 

7. Additional comments 

Sample is primarily micrite and microspar with intermixed dense allochems. Fractures are 

present filled with equant calcite cements. Grains are fine sand-sized. Slide is large format 

(5.1 cm x 8.5 cm). 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 300610-03   OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 571cm 

 

3. LITHOLOGY: Foraminiferal Packstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 79  

Glauconite 10  

Lithics 1  

Pellets 10  

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Micrite 50  

Microspar 50  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 149 58.43  

Red Algae 74 29.02  

Bryozoa 22 8.63  

Sponge 4 1.57  

Pelecypod 1 0.39  

Echinoderm 5 1.96  

Total   100  

 

7. Additional comments 

Slide is contains allochems intermixed with micrite and microspar. Grains are fine sand-

sized. Slide is large format (5.1 cm x 8.5 cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 300610-04   OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 621cm 

 

3. LITHOLOGY: Foraminiferal Packstone/Wackestone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 91  

Glauconite 3  

Lithics 1  

Pellets 5  

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material 

(%) 

Comments  

Micrite 70  

Microspar 25  

Calcite 

Cement 

5 Fracture fill 

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 170 80.19  

Red Algae 26 12.26  

Bryozoa 11 5.19  

Pelecypod 2 0.94  

Echinoderm 3 1.42  

    

Total   100  

 

7. Additional comments 

Allochems are tightly packed with intermixed micrite and microspar. One small fracture is 

present across the slide contain equant calcite cement. Grains are fine sand-sized. Slide is 

large format (5.1 cm x 8.5 cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 300610-05   OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 671cm 

 

3. LITHOLOGY: Foraminiferal Packstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 88  

Glauconite 1  

Lithics 1  

Pellets 10  

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material 

(%) 

Comments  

Calcite 10  

Micrite 90  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 9 75.00  

Red Algae 3 25.00  

    

    

    

    

Total   100  

 

7. Additional comments 

Allochems are densely packed with micrite. Some pellets are interspersed with the 

allochem/micrite mix but most are concentrated at thin dissolution seams. Grains are fine 

sand-sized. Slide is small format (2.6 cm x 4.6 cm). 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 300610-06   OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 721cm 

 

3. LITHOLOGY: Foraminiferal Packstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 80  

Pellets 20  

   

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  Abundance (%) Comments  

Micrite 50  

Microspar 50  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 11 91.67  

Red Algae 1 8.33  

    

    

    

    

Total   100  

 

7. Additional comments 

Abundant allochems are mixed with micrite and pellets. Grains are fine sand-sized. Slide is 

small format (2.6 cm x 4.6 cm) 

 

 

 

 

  



 97 

THIN SECTION DESCRIPTION 

1. SAMPLE ID: 300610-07   OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 771cm 

 

3. LITHOLOGY: Foraminiferal-Pellet Wackestone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 40  

Pellets 60  

   

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Terrigenous 

Muds 

100  

   

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 357 77.78  

Red Algae 70 15.25  

Bryozoa 30 6.54  

Echinoderm 2 0.44  

    

    

Total  459 100  

 

7. Additional comments 

The nature of the matrix material is not fully known. It looks to be mixture of terrigenous 

muds and insoluble materials remnant of dissolution. Slide also contains a large amount of 

pellets. Grains are fine sand-sized particles with some bioclasts as large as granule-sized. 

Slide is large format (5.1 cm x 8.5 cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 300610-08   OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 821cm 

 

3. LITHOLOGY: Foraminiferal Wackestone/Packstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 
Abundance of 

grains (%) 

Comments  

 

Allochems 82  

Pellets 15  

Intraclasts 3  

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material 

(%) 

Comments  

Microspar 30  

Calcite 

Cement 

40  

Terrigenous 

muds 

30  

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 275 82.34  

Red Algae 43 12.87  

Bryozoa 15 4.49  

Sponge 1 0.30  

    

    

Total  334 100  

 

7. Additional comments 

Slide is diagenetically complex. Numerous decompaction fractures were cemented with 

calcite. Subsequent to this, the rock was subjected to chemical compaction/dissolution. Many 

of the allochems exhibit suturing with some grains intruding a few millimeters into other 

grains. Most grains are fine sand sized while some grains are granule-sized. Slide is large 

format (5.1 cm x 8.5 cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 300610-09   OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 871cm 

 

3. LITHOLOGY: Foraminiferal Packstone/Wackestone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 85  

Lithics 4  

Pellets 10  

Glauconite 

grapestone 

1 2 large glauconite grains 

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Terrigenous 

muds 

70  

Microspar 30  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 446 89.02  

Red Algae 37 7.39  

Bryozoa 16 3.19  

Sponge 2 0.40  

    

    

Total  501 100  

 

7. Additional comments 

Minor amounts of dissolution present in this sample. Some grains are sutures while others are 

tangentially arranged. Grains are fine to medium sand-sized with a few grains of granules-

size. Slide is large format (5.1 cm x 8.5 cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 300610-10     OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 871cm 

 

3. LITHOLOGY:  Foraminifera Wackestone/Packstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

 (%) 

Comments  

 

Allochems 80  

Pellets 20  

   

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Terrigenous 

Muds 

40  

Micrite 60  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 552 89.03  

Red Algae 46 7.42  

Bryozoa 20 3.23  

Sponge 1 0.16  

Coral 1 0.16  

    

Total  620 100  

 

7. Additional comments 

Slide contains varied amounts of pellets and muds (calcic and terrigenous) throughout the 

sample. Grains are very fine to medium sized with the bioclasts being the larger grains. Slide 

is large format (5.1 cm x 8.5 cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 300610-11    OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 911cm 

 

3. LITHOLOGY: Foraminiferal Packstone/Wackestone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

 (%) 

Comments  

Allochems 90  

Intraclasts 10  

   

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Calcite 

Cement 

5  

Terrigenous 

mud 

80  

Micrite 15  

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 439 82.21  

Red Algae 68 12.73  

Bryozoa 22 4.12  

Sponge 2 0.37  

Pelecypod 1 0.19  

Echinoderm 2 0.37  

Total  534 100  

 

7. Additional comments 

Grains are very fine to fine sand-sized with bioclasts up to pebble sized. Multiple dissolution 

seams indicate chemical compaction of the sediments. Perpendicular to the chemical 

compaction are numerous small fractures that have been cemented with calcite. Slide is large 

format (5.1 cm x 8.5 cm)  
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 010710-01   OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 961cm 

 

3. LITHOLOGY: Foraminiferal Wackestone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments 

Allochems 38  

Intraclasts 2  

Pellets 40  

Glauconite 20  

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Microspar 50  

Micrite 50  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 452 72.67  

Red Algae 96 15.43  

Bryozoa 73 11.74  

Echinoderm 1 0.16  

    

    

Total  622 100  

 

7. Additional comments 

Dissolution is apparent through the sample at grain margins and by the presence of 

dissolution seams. Many grains have sutured margins with other grains. Grains are fine to 

med sand-sized with bioclasts up to pebble sized. Slide is large format (5.1 cm x 8.5 cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 010710-02   OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 961cm 

 

3. LITHOLOGY: Foraminiferal wackestone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

 (%) 

Comments  

Allochems 90  

Pellets 10  

   

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Terrigenous 

muds 

70  

Micrite 20  

Cement 10  

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 399 69.15  

Red Algae 112 19.41  

Bryozoa 64 11.09  

Sponge 1 0.17  

Pelecypod 1 0.17  

    

Total  577 100  

 

7. Additional comments 

Terrigenous muds fill most of the intergranular area between the numerous allochems. A 

compressed rhodolith is present which contains fractures that have been cemented with 

equant calcite cement. Grains are very fine to fine sand-sized with some allochems of up to 3 

centimeters in diameter. Slide is large format (5.1 cm x 8.5 cm) 
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THIN SECTION DESCRIPTION  

1. SAMPLE ID: 010710-03   OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 1011cm 

 

3. LITHOLOGY: Foraminiferal Packstone/Grainstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 75  

Pellets 10  

Glauconite 5  

Lithics 10  

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Terrigenous 

muds 

20  

Micrite 40  

Microspar 40  

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 582 62.78  

Red Algae 273 29.45  

Bryozoa 70 7.55  

Echinoderm 1 0.22  

    

    

Total  927 100  

 

7. Additional comments 

Slide is primarily made up of allochems mixed with micrite and microspar. Dissolution 

seams are present with concentrations of insoluble residues. The grains are very fine to fine 

sand-sized with sparse larger grains. Slide is large format (5.1 cm x 8.5 cm). 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 010710-04    OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 1061cm 

 

3. LITHOLOGY: Fossiliferous wackestone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

 

Allochems 89  

Lithics 1  

Pellets 10  

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Micrite 20  

Terrigenous 

muds 

75  

Calcite 

cement 

5  

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 70 31.39  

Red Algae 132 59.19  

Bryozoa 18 8.07  

Coral 3 1.35 Probably from the same 

structure 

    

    

Total  223 100  

 

7. Additional comments 

Muds are dominant in this sample. Some coral structures and are most likely from the same 

coral superstructure. Dissolution and calcite cementation have occurred in this sample. 

Grains are dominantly very fine to fine sand in size with some large bioclasts intermixed. 

Slide is large format (5.1 cm x 8.5 cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 010710-05   OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 1111cm 

 

3. LITHOLOGY: Fossiliferous Packstone/Wackestone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 75  

Glauconite 5  

Lithics 20  

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Micrite 45  

Terrigenous 

muds 

45  

Calcite 

Cement 

10  

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 75 42.13  

Red Algae 79 44.38  

Bryozoa 19 10.67  

Sponge 5 2.81 Spiculite? Spongolite? 

    

    

Total  178 99.99  

 

7. Additional comments 

A dual regime of micrite dominant mud and terrigenous mud is found in this sample. It 

appears as the dominance of each waxed and waned opposite of each mud type. Grains are 

fine sand sized with some granule-sized bioclasts. Slide is large format (5.1 cm x 8.5 cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 010710-06   OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 1161cm 

 

3. LITHOLOGY: Fossiliferous Packstone/Wackestone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 75  

Glauconite 15  

Lithics 10  

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Calcite 

cement 

5  

Micrite 30  

Terrigenous 

Muds 

65  

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 74 50.34  

Red Algae 50 34.01  

Bryozoa 18 12.24  

Sponge 3 2.04  

Pelecypod 1 0.68  

Coral 1 0.68  

Total  147 100  

 

7. Additional comments 

Fine sand sized particles mixed with terrigenous muds and micritic matrix are found with 

large fragments of bioclasts (2-3 cm). Slide is large format (5. 1 cm x 8.5 cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 010710-07    OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 1211cm 

 

3. LITHOLOGY: Foraminiferal-Pellet Packstone/Grainstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 80  

Pellets 20  

   

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Micrite 45  

Microspar 45  

Calcite 

Cement 

10  

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 55 63.95  

Red Algae 13 15.12  

Bryozoa 18 20.93  

    

    

    

Total  86 100  

 

7. Additional comments 

This slide exhibits a complex diagenetic history. Dissolution occurred which is visible by 

some sutured grains and dissolution seams, which concentrated pellets. After the dissolution 

or at the end of the dissolution, fracturing and cementation occurred perpendicular to the 

dissolution. The some fractures continue through dissolution seams others are displaced or 

end at the dissolution seams. Grains are fine sand sized. Slide is large format (5.1 cm x 8.5 

cm)  
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 010710-08   OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 1271cm 

 

3. LITHOLOGY: Foraminiferal Packstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 65  

Glauconite 10  

Lithics 5  

Pellets 20  

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Micrite 90  

Calcite 

Cement 

10  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 130 83.33  

Red Algae 21 13.46  

Bryozoa 5 3.21  

    

    

    

Total  156 100  

 

7. Additional comments 

Chemical compaction is evident from the dissolution seams, which are marked by a 

concentration of pellets and glauconite grains. Grains are fine sand sized with some bioclasts 

of granule size. Slide is large format (5.1 cm x 8.5 cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 010710-09    OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 1321cm 

 

3. LITHOLOGY: Foraminiferal Packstone/Grainstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 98  

Lithics 2  

   

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Terrigenous 

muds 

100  

   

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 486 67.31  

Red Algae 176 24.38  

Bryozoa 60 8.31  

    

    

    

Total  722 100  

 

7. Additional comments 

Sample is marked by numerous bioclasts surrounded by terrigenous muds. Dissolution of 

grain margins is visible in many specimens. Grains are fine sand sized with some larger 

bioclasts. Slide is large format (5.1 cm x 8.5 cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 010710-10   OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 1423cm 

 

3. LITHOLOGY: Foraminiferal Packstone/Wackestone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 80  

Intraclasts 20  

   

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Terrigenous 

Muds 

60  

Micrite 40  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 285 69.34  

Red Algae 102 24.82  

Bryozoa 23 5.60  

Echinoderm 1 0.24  

    

    

Total  411 100  

 

7. Additional comments 

Densely packed bioclasts mixed with micritic matrix are interbedded with a layer marked 

with more terrigenous muds then micrite. Grains are fine to coarse sand sized. Slide is larger 

format (5.1 cm x 8.5 cm)  
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 010710-11    OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 1473cm 

 

3. LITHOLOGY: Oligomict, Grain-Supported Conglomerate 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

 

Allochems 80  

Lithic 

Granules 

20  

   

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material 

(%) 

Comments  

Micrite 10  

Terrigenous 

muds 

90  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 177 67.56  

Red Algae 74 28.24  

Bryozoa 10 3.82  

Echinoderm 1 0.38  

    

    

Total  262 100  

 

7. Additional comments 

Grains are densely packed. Grains are coarse-sand to pebble sized. Slide is large format (5.1 

cm x 8.5 cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 010710-12    OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 1523cm 

 

3. LITHOLOGY: Oligomict, Matrix-Supported Conglomerate 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 70  

Lithic 

Granules 

30  

   

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material 

(%) 

Comments  

Terrigenous 

muds 

40  

Micrite 60  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 257 77.18  

Red Algae 65 19.52  

Bryozoa 10 3.00  

Sponges 1 0.30  

    

    

Total  333 100  

 

7. Additional comments 

Grains range from silt-sized to pebble-sized. Slide is large format (5.1 cm x 8.5 cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 010710-13    OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 1573cm 

 

3. LITHOLOGY: Foraminiferal Packstone/Grainstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type Abundance (%) Comments  

Allochems 80  

Lithic  20  

   

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  Abundance (%) Comments  

Micrite 40  

Microspar 40  

Terrigenous 

muds 

20  

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 182 80.53  

Red Algae 40 17.70  

Bryozoa 4 1.77  

    

    

    

Total  226 100  

 

7. Additional comments 

Grains are medium to coarse sand in size with some granule to pebble sized bioclasts. Slide 

is large format (5.1 cm x 8.5 cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 010710-14    OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 1623cm 

 

3. LITHOLOGY: Oligomict, Grain-Supported Conglomerate 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 70  

Lithic 

granules 

30  

   

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material 

(%) 

Comments  

Terrigenous 

muds 

40  

Micrite 60  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 346 72.38  

Red Algae 100 20.92  

Bryozoa 22 4.60  

Pelecypod 1 0.21  

Echinoderm 9 1.88  

    

Total  478 99.99  

 

7. Additional comments 

Grains are coarse and densely packed with little intergranular matrix. Slide is large format 

(5.1 cm x 8.5 cm). 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 010710-15    OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 1673cm 

 

3. LITHOLOGY: Oligomict, Matrix-Supported Conglomerate 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

 (%) 

Comments  

Allochems 70  

Lithic 

Granules 

30  

   

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Terrigenous 

Muds 

70  

Micrite 30  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 240 87.59  

Red Algae 26 9.49  

Bryozoa 6 2.19  

Pelecypod 1 0.36  

Echinoderm 1 0.36  

    

Total  274 99.99  

 

7. Additional comments 

Grains are coarse-sand to pebble sized. Slide is large format (5.1 cm x 8.5 cm). 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 010710-16    OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 1723cm 

 

3. LITHOLOGY: Oligomict, Matrix-Supported Conglomerate 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 80  

Lithic 

Granules 

20  

   

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  Abundance (%) Comments  

Terrigenous 

Muds 

60  

Micrite 40  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 323 87.53  

Red Algae 36 9.76  

Bryozoa 8 2.17  

Pelecypod 1 0.27  

Echinoderm 1 0.27  

    

Total  369 100  

 

7. Additional comments 

Grains are coarse-sand to pebble sized. Slide is large format (5.1 cm x 8.5 cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 010710-17    OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 1773cm 

 

3. LITHOLOGY: Oligomict, Matrix-Supported Conglomerate 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 70  

Lithic 

Granules 

30  

   

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Terrigenous 

Muds 

20  

Micrite 80  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 120 84.51  

Red Algae 7 4.93  

Bryozoa 14 9.86  

Pelecypod 1 0.70  

    

    

Total  142 100  

 

7. Additional comments 

Muds are intermixed and grade into each other. Micritic muds dominate. Grains are coarse to 

pebble sized with some lithic grains being very-fine to fine sand sized. Some of the larger 

lithic grains appear to be glauconitic in nature, possibly derived from a pellet rich sediment 

that was compacted, chemically altered and subsequently ripped up and red deposited. Slide 

is large format (5.1 cm x 8.5 cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 010710-18    OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 1823cm 

 

3. LITHOLOGY: Oligomict, Matrix-Supported Conglomerate 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 70  

Lithics 30  

Intraclasts 5  

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Terrigenous 

muds 

10  

Micrite 90  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 256 91.43  

Red Algae 4 1.43  

Bryozoa 18 6.43  

Echinoderm 2 0.71  

    

    

Total  280 100  

 

7. Additional comments 

Many large granules are mixed with large foraminiferal bioclasts. This slide contains the 

largest foraminifera found in the section. An equitorial section of one Discocyclinid is 

approximately 3-4 centimeters in diameter. Lithic grains appear glauconitic in nature or 

claystone derived. Grains are medium sand sized to pebble sized. Slide is large format (5.1 

cm x 8.5 cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 010710-19    OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 2212cm 

 

3. LITHOLOGY: Foraminiferal-Coralline Red Algal wackestone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 83  

Glauconite 15  

Lithics 2  

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Micrite 80  

Terrigenous 

Muds 

10  

Calcite 

Cement 

10  

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminiferal 37 46.84  

Red Algae 33 41.77  

Bryozoa 6 7.59  

Coral 1 1.27  

Echinoderm 2 2.53  

    

Total  79 100  

 

7. Additional comments 

Grains are fine to medium sand sized. Numerous dissolution seams and cement filled 

fractures are present. Slide is large format (5.1 cm x 8.5 cm). 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 010710-20    OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 2262cm 

 

3. LITHOLOGY: Foraminiferal Wackestone/Mudstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type Abundance (%) 
Comments  

 

Allochems 100  

Lithics 10  

pellets 20  

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  Abundance (%) Comments  

Micrite 70  

Microspar 20  

Calcite 

Cement 

10  

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 54 72.97  

Red Algae 16 21.62  

Bryozoa 1 1.35  

Sponge 2 2.70  

Echinoderm 1 1.35  

    

Total  74 100  

 

7. Additional comments 

Fractures and cementation occurred in the sample prior to a dissolution event that left 

dissolution seams with concentrations of lithic and pellet grains. These events are unusual 

since the fracturing happened first and is horizontal compared to the dissolution (chemical 

compaction) which left vertical seems. These orientations are referenced to the collected up 

orientation. Grains are silt sized to very fine sand-sized. Slide is large format (5.1 cm x 8.5 

cm). 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 010710-21    OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 2312cm 

 

3. LITHOLOGY: Foraminiferal Wackestone/Mudstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 100  

   

   

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material 

(%) 

Comments  

Micrite 90  

Calcite 

Cement 

10  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 12 63.16  

Red Algae 2 10.53  

Bryozoa 3 15.79  

Pelecypod 2 10.53  

    

    

Total  19 100  

 

7. Additional comments 

Slide is primarily mud with approximately 10 to 20 percent allochem composition. A few 

fractures are present with calcite cement. Grains are silt to very fine sand sized. Slide is small 

format (2.6 cm x 4.6 cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 010710-22    OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 2362 

 

3. LITHOLOGY: Foraminiferal-Bryozoan Bafflestone with Mudstone intermixed 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 80  

Pellets 10  

Lithics 10  

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material 

(%) 

Comments  

Micrite 90  

Calcite 

Cement 

10  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 13 40.63  

Red Algae 5 15.63  

Bryozoa 14 43.75  

    

    

    

Total  32 100.01  

 

7. Additional comments 

Either this slide is an example of a bafflestone or there are burrows that were subsequently 

filled with mud that has recrystallized into microspar. The definition is not sufficient for a 

determination of either. The structure that appears much like branching coral or bryozoan 

hence while the bafflestone determination for the rock type. Grains are silt sized to coarse 

sand sized. Slide is large format (5.1 cm x 8.5cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 010710-23    OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 2412cm 

 

3. LITHOLOGY:  Foraminiferal-Coralline Red Algal Wackestone/Packstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 94  

Glauconite 1  

Lithics 5  

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Micrite 30  

Calcite 

Cement 

30  

Microspar 20  

Terrigenous 

Muds 

20  

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 41 41.41  

Red Algae 45 45.45  

Bryozoa 10 10.10  

Sponge 2 2.02  

Echinoderm 1 1.01  

    

Total  99 99.99  

 

7. Additional comments 

Fractures are randomly oriented and filled with calcite cement. A few of the larger fractures 

appear to have some orientation. Dissolution is also present as seam in the sample with 

concentrations of lithics and terrigenous muds. Grains are silt sized to fine sand sized with 

some pebble sized bioclasts. Slide is large format (5.1 cm x 8.5 cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 010710-24    OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 2462cm  

 

3. LITHOLOGY: Coralline Red Algal Grainstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 79  

Glauconite 1  

Lithics 20  

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Micrite 60  

Terrigenous 

Muds 

40  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 68 37.36  

Red Algae 101 55.49  

Bryozoa 9 4.95  

Echinoderm 4 2.20  

    

    

Total  182 100  

 

7. Additional comments 

Terrigenous muds mixed with micritic mud are the dominant sediment types on this sample 

grains are very-fine to medium sand sized. Slide is large format (5.1 cm x 8.5 cm) 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 010710-25    OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION:2512cm 

 

3. LITHOLOGY: Foraminiferal Wackestone/Packstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 85  

Glauconite 5  

Lithics 10  

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Micrite 90  

Calcite 

Cement 

10  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 4 100  

    

    

    

    

    

Total   100  

 

7. Additional comments 

Slide is primarily micritic mud with a large portion of indistinguishable bioclasts. Fractures 

are present filled with calcite cements and have been cross cut by dissolution seams. Grains 

are very fine to coarse sand sized. Slide is small format (2.6 cm x 4.6 cm). 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 010710-26    OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION:2565cm 

 

3. LITHOLOGY: Foraminiferal Wackestone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

 (%) 

Comments  

Allochems 90  

Glauconite 5  

Lithics 5  

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  Abundance (%) Comments  

Micrite 95  

Calcite 

cement 

5  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 69 84.15  

Red Algae 8 9.76  

Bryozoa 3 3.66  

Coral 2 2.44  

    

    

Total  82 100  

 

7. Additional comments 

Grains are fine to medium sand sized. Some bioclasts are slightly larger. Microfractures with 

calcite cementation and a few dissolution seams are present. Slide is large format (5.1 cm x 

8.5 cm). 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 030710-01    OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 2615cm 

 

3. LITHOLOGY: Foraminiferal Wackestone/Mudstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 85  

Glauconite 5  

Lithics 10  

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Micrite 90  

Calcite 

Cement 

10  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 61 75.31  

Red Algae 14 17.28  

Bryozoa 2 2.47  

Sponge 1 1.23  

Coral 3 3.70  

    

Total  81 100  

 

7. Additional comments 

Sample contains two fracture events, one cross-cutting the other. Cements have completely 

filled the first event and only partially filled the second fracture event. Dissolution has also 

occurred though it is unclear if it occurred before or after the fracture events since they are 

not immediately adjacent to each other. Grains are silt to medium sand sized with some 

larger bioclasts. Slide is large format (5.1 cm x 8.5 cm). 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 030710-02   OBSERVER: Michael Harrison 

 

2. HEIGHT IN SECTION: 2605cm 

 

3. LITHOLOGY: Foraminiferal Wackestone/Mudstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments  

Allochems 85  

Glauconite 5  

Lithics 10  

   

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Micrite 90  

Calcite 

Cement 

10  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 32 50.79  

Red Algae 15 23.81  

Bryozoa 7 11.11  

Echinoderm 9 14.29  

    

    

Total  63 100  

 

7. Additional comments 

Sample has both fractures filled with cement and dissolution seams. The fracture event 

occurred first and was then cross-cut by the dissolution event. Grains are silt sized to medium 

sand sized with some bioclast being granule sized. Slide is large format (5.1 cm x 8.5 cm). 
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THIN SECTION DESCRIPTION 

1. SAMPLE ID: 030710-03    OBSERVER: Michael Harrison  

 

2. HEIGHT IN SECTION: 2660cm 

 

3. LITHOLOGY: Foraminiferal Wackestone/Mudstone 

 

4. SEDIMENTARY PARTICLES (Carbonate, siliciclastic, etc.) 

Grain type 

Abundance of 

grains 

(%) 

Comments 

Allochems 75  

Glauconite 5  

Lithics 15  

Pellets 5  

Total  100  

 

5. MATRIX and CEMENT 

Composition  

Abundance of 

intergranular 

material (%) 

Comments  

Micrite 80  

Calcite 

cement 

20  

   

Total  100  

 

6. ALLOCHEM POINT COUNTS 

Allochem Type Number Counted Percentage of Total Comments 

Foraminifera 21 53.85  

Red Algae 9 23.08  

Bryozoa 3 7.69  

Sponge 4 10.26  

Echinoderm 2 5.13  

    

Total  39 100  

 

7. Additional comments 

A fragment of coralline red algal encrusted sponge material and a non-encrusted sponge 

fragment are situated at the edges of this otherwise micrite dominated slide. Grains are very 

fine sand sized on average with some bioclasts of larger size. Slide is small format (2.6 cm x 

4.6 cm). 

 

 


