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ABSTRACT: Raja Ampat (Indonesia) is a remote archipelago west of Papus mainland and situated at the eastern edge of the Coral Tri-
angle. The archipelago 1s corsiderad one of the species-richest and most pristing localities and home to the world®s most diverse coral
reefs. For centuries, neefs of Raja Ampat have enjoyed natural protection and remained langely untouched due to their isolated location.
The region represents a key area for evaluting nchness and biogeographic patterns of tropical shallow-water orgamisms, yet the
foraminiferal funa of Raja Ampat is virtually unesxplored

Benthic foraminifem are an integral part of the reef fauna, pmolific carbonate producers and essential for reefal aceretion and sub-
strate stability. Previous studies on Indo-Pacific benthic reef foraminifem indicate that diversity is highest in the Cemtml Indo-Pacific
and broadly correlates with diversity patterns of other tropical marine taxa,

This report presents the first illustrated catalog and comprehensive analysis of the structure, composition, and diversity of the spe-
cies-rich benthic fomminiferal biotas of the Raja Ampat Archipelago including an assessment of local reef vitality with the Foram-
i fera in Reef Assessment and Monitorimg (FoRAM) Index. We exammed shallow-water sediment samples from fringing reefs, resf
platforms, sheltered hays and reef-associated environments to cover the full range of existing micro- and macrohabitats. 4 total number
of 421 species were recovered, among them five new species and one newly described genus of the porcelansous Miliolida, The fiuna is
dominated by hyaline tacca but the Miliolida represent the species-richest onder and are especially diverss in fine-graimed sediments of
deep forereef slopes. Extmordinary high diversity of the benthic fomminiferal communities indicates that the waters of Raja Ampat
probably mepresent one of the world s biologically richest locations i reefs. We identified a total of 35 species of largsr symbiont-bear-
ing benthic foramini fera, a number that is among the highest reported so far for reefs in modemn oceans. The analysis of the FoRAM In-
dex mevealed that water quality atall sites examined is suitable for reef growth and recovery. The results of our study show that the Raja
Ampat Arhipelago harbors unigque and particularly diverse assemblages of modern benthic foraminifera and provides a protistan per-
spective for the hotspot of diversity in the Central Indo-Pacific.

INTRODUCTION

Since the early 1800s, the islands of the Raja Ampat Archipel-
ago (Irian Jaya, Indonesia) have attracted the attention of nam-
ralists and scientific expeditions including Alfred Russel
Wallace, whois credited as the first to identify the Malay Archi-
pelago as a center of biodiversity (Palomares and Heymans
2006). Raja Ampat is considered one of the most species-rich
localities bocated within the heart of the most diverse ropical
marine region, the Coral Triangle (e.g. McKemna, Allen and
Suryadi 2002; Erdmann and Pet 2002; Veron et al. 2015). The
archipelago’s reefs are among the most pristine in the East In-
dies (McKenna, Allen and Suryadi 2002; Turak and Souhoka
2003) and characterized by extremely heterogeneous habitat
typologies. As such they represent a cross-section miniature of
the wide array of reef environments of the entire Malay Archi-
pelago (Allen 2002), a biogeographic area that differs substan-
tally from adjacent seascapes and ecoregions (DeVantier,
Turak and Allen 2009).

To date, 566 species of scleractinian corals, representing 68.2%
of the global total and 74.8% of the Indo-Pacific coral fauna, are
known from the Raja Ampat Archipelago (Veron et al. 2016).
Most of the coral species are widespread in the area and several
taxonomic groups (e.g. corals, fish, clams etc.) apparently have
panmictic populations {DeVantier, Turak and Allen 2009).

The reef fish fauna of Raja Ampat is one of the most spe-
cies-rich of the world (at least 1,074 species) with a notable
level of endemism and is strongly linked to habitat typologies
{Allen 2002; Allen and Erdmann 2009).

Benthic foraminifera are a prominent faunal element of tropical
shallow-water reefs all around the globe. They are vital produc-
ers of calcium carbonate and contribute substantially to reefal
accretion and substrate stability (Langer, Silk and Lipps 1997,
Langer 2008; Hohenegger 2006; Fujita et al. 2016; Thissen and
Langer 2017). To date, a wealth of sudies on foraminiferal
biotas from the ropical Indo-Pacific Ocean has been published,
yet the foraminiferal fauna of the remote region of Raja Ampat
has remained largely unexplored.

Large-scale studies on benthic foraminifera from the Central
Indo-Pacific region began with the rise of scientific marine ex-
plorations in the mid to late 1800s that focused on oceanogra-
phy and deep-sea research (tab. 1). Among the early expeditions
that crossed the Indonesian waters were the circumnavigating
voyages of the British HMS Challenger (1872-76) and the Ger-
man SMS Gazelle (1874-76). Even earlier, the Dutch Cachelor
{1858) sampled in the Banda Sea, leading to the publication of
Harting (1864) who examined the microscopical fauna of five
deep-sea samples and reported 7 species of foraminifera (plank-
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Position of Raja Ampat in the Indo-Pacific Ocean and location of sampling sites. a. The Coral Triangle biodiversity hotspot (grev); b. Regional settingof

the mesearch amea; ¢. Map of the sampling
previoushy studied by Hofler (1927, 1930, 1951; see also table 1),

area with sample sites around the islands of Waigeo and Batanta. Mumbers on bl
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tonic and benthic). Brady (1884) recorded almost 1,000 species
from the entire cruise of the Challenger expedition, represent-
ing the first comprehensive sudy on modem benthic foram-
inifera. Sampling, however, neither included material from the
Raja Ampat Archipelago nor the Bird's Head Seascape of Pa-
pua. Yet, one sediment sample taken by the SMS Gazelle origi-
nated from shallow waters (3-55m) in the southem part of the
archipelago. It was examined by Egger (1893), who reported 12
species of benthic foraminifera. Three of them are also reported
in this study (tab. 2).

The Dutch Siboga expedition (1899-1200) alo sampled
around Raja Ampat from which Hofker (1927, 1930, 1951)
documented 13 species of benthic foraminifera, of which seven
also occur in the material of this sudy (tab. 2). Five of his sam-
ple stations are located close to the study sites examined here
(text-fig. 1).

Several calcarinid species described and reported by d*Orbigny
(1826) may have come from Raja Ampat However, the given
locality name “Rawack™ may be synonymous with “Ravak™,
which refers to Rauki (Silva, Basson and Moe 1996), a district
at the northern coast of the main island Waigeo.

Comprehensive research studies on benthic foraminifera in the
region were later conducted by Millett (1898-1904) who stud-
ied bottom deposits of Durrand from the shallow waters of the

southern Malay Archipelago. Unfortunately, several of the
sample labels became illegible and their exact location remains
uncertain. Around the same time, the American US5 Afbaross
steamer investigated reef formations and islands in the Southem
Pacific Ocean (1899-1900) but did not enter the Central
Indo-Pacific. The material was later examined by Cushman
(1932, 1933, 19%42) and Todd (1965). Cushman (1921) also
studied material of several mmdred samples of the Albaross ex-
pedition (1907-10) collected around the Philippines and adja-
cent seas. Later cruises of the Dutch Snellius 1 and 1T (1929-30
and 1984-85) examined deeper waters in eastern Indonesia, and
the foraminiferal material was examined by Hofker (1978) and
van Marle (1988).

Since the second half of the 20® century, large-scale systematic
surveys were conducted by Hada (1943) on shallow water sedi-
ment samples from the Java Sea, on diverse material from the
Philippines (Graham and Militante 1959), the Papuan Lagoon
near Port Moresby, Papua New Guinea (Haig 1988a, 1988h,
1993), the Great Barrier Reef (Collins 1958), shallow-water
sediments of the South China Sea (Cheng and Zheng 1978;
Zheng 1979, 1980), the warm-water fauna of the Ryukyu Is-
lands in southem Japan (Hatta and Ujiié 1992), atolls and bays
of the Solomon Islands (Hughes 1977, 1985), and extensive
shallow and deep-sea deposits from the Timor Sea and Sahul
Shelf (Loeblich and Tappan 1994). More recently, Langer and
Lipps (2003) investigated the distribution and diversity of
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TEXT-FIGURE 2
Landscape views of the sample localities show steep limestone walls and small, mushroom-shaped islets at Wayag surrounds d by namow fringing reefs
and shallow sandy channels.

foraminifera from the Madang Lagoon, eastemn Papua New
Guinea and identified indicator species for reef, lagoon and
nearshore environments. Langer (1992) also recorded two new
genera and eight new species of smaller benthic taxa Other
studies from Madang included the analyses of the oxygen and
carbon isotopic composition and the concentration of manga-
nese (Mn II) in tests of larger symbiont-bearing foraminifera
{Langer and Gehring 1994; Langer 1995). In 2009, Parker pub-
lished a detailed taxonomic study on benthic foraminifera from
the Ningaloo Reef off Westem Australia. The foraminiferal
fauna of the Chimk Lagoon of the Caroline Islands was studied
by Makled and Langer (2011). New Caledonia was extensively
sampled over decades by Debenay and colleagues and resulted
in the identification of an extraordmarily high number of more
than 1,000 species, published in a catalog in 2012 (Debenay
2012). Environmental and biogeographic studies on larger
symbiont-bearing benthic foraminifera in the ropical waters of
the central Indo-Pacific were conducted by Langer and
Hottinger (2000), Renema (2003, 20062, 2006b, 2008, 2010),
Renema and Troelstra (2001), Renema and Hohenegger (20035),
Hohenegger (e.g. 2004, 2011), Weinmann et al. (2013a), and
Prazeres, Uthicke and Pandolfi (2016).

Here we present the first illustrated catalog and comprehensive
analysis of the species-rich benthic foraminiferal commmities of
the remote and pristine coral reefs of the Raja Ampat Archipel-
ago. The foraminiferal fauna was malyzed at species-level. We
quantified the number of species, the percent abindance, fre-
quency and correlation of occurrence of individual taxa, deter-
mined the diversity and the structure of the assemblages, their
preservation state and their relation to depth. In addition, this sur-
vey led to the description of five new species and a new genus
that were previously published by Forderer and Langer (2016).

One focus of the famal analyses is on symbiont-bearing larger
benthic foraminifera (LBF) that dominate foraminiferal assem-
blages in tropical coral reefs (Hohenegger 2011; Langer and
Hottinger 2000; Lipps and Stanley 2016a). Scleractinian corals
and LBF show highly similar diversity patterns (Belasky 1996;
Langer and Hottinger 2000; Forderer, Rodder and Langer
2018). Both taxa house photosymbionts and their shared envi-
ronmental requirements make LBF an ideal tool as indicator
taxa for reef monitoring. Coral reefs are threatened worldwide
by global climate change and local perurbations (Burke et al.
2012; Spalding and Brown 2015; Lipps and Stanley 2016b).
This includes the Raja Ampat Archipelago where most reefs
were considered to be in excellent or good conditions in 2002,
but 24.5% of them display signs of stress and damape
{McKenna, Bolis and Allen 2002). Deterioration in water qual-
ity, extensive logging activities, and destructive fishing prac-
tices are on the rise (McKenna, Allen and Suryadi 2002;
McEKenna, Bolis and Allen 2002 ; Erdmann and Pet 2002; Turak
and Souhoka 2003; Apgostini et al. 2012). We applied the
Foraminifera in Reef Assessment and Monitoring (FoRAM) In-
dex (FI) as inroduced by Hallock etal. (2003). The FI is a sim-
ple and effective measure that establishes whether water quality
is suitable for reef growth or recovery, and is dependent on the
relative abundance of LBF in the sediments.

Our study on the local fauna advances the mowledge on central
Indo-Pacific benthic foraminiferal communities and contributes
to the assessment of global diversity and biogeographic analyses.
Examination of modem distribution patterns and community
structure of tropical shallow-water benthic foraminifera also
helps to interpret the fossil record by providing essential
palecenvironmental information on fossil reef and shelf deposits.
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TABLE 1

Previous studies in Indonesian and adjacent seas, Chart showinga chronologeally sorted selection of previous studies on benthic foraminifera (mumbers
usually include some planktonic species) from the Indonesian waters and adjscent diverse scoregions. W ote that the number of species refers tothe infor-
mation provided by the authors without being tamonomically revised, Circumnavigating voyages are not included

No. of Depth  No. of
Year Author Region samples (m)  species
1898-1904 Millett Malay Archipelago 31 22-26 =200
1921 Cushman Philippines {Afhatross ) ~600 -50-1,819 654
192773051 Hofker Eastern Indonesia (Siboga ) n'a na 194
1943 Hada Java Sea k]| 21-153 43
1958 Collins Great Barrier Reef 39 0-51 391
1959 Graham & Militante Puerto Galera, Philippines 6l 0-37 264
1965 Hofker Bay of Jakarta 18 n'a 36
1977 Hughes Honiara Bay, Solomon Islands 21 0-72 171
1985 Hughes Oong Java, Solomon Islands 5 31-38 56
1978 Hofker Eastern Indonesia (Snellins 1) 8 B5-5.138 462
1978/7%  Cheng & Zheng/Zheng  Xisha Islands, South China Sea 50 < 50 410
1988a, k93 Haig Papuan Lagoon, PNG 125 0-53 161
1988 van Marle Eastern Indonesia (Snelifus 11) 35 60-2,119 164
1992a, b Hatta & Ljiié Ryukyu Islands, Japan 62 3-350 139
1993 Langer & Lipps Madang, Papua New Guinea S 1-52 182
1994 Loeblich & Tappan Sahul Shelf & Timor Sea 378 0-3,199 946
1997 Haig Exmouth Gulf, West-Australia 68 5-30 236
2009 Parker Ningaloo Reef, West-Australia 334 0-34 404
2011 Makled & Langer Chuuk Lagoon, Carolines 5 18-34 104
2012 Debenay New Caledonia = B0 1-700 1,043

REGIONAL SETTING community structure (Turak and Souhoka 2003; DeVantier,

Geographical setting and geological background

The Raja Ampat Archipelago is situated at the northwestem tip
of Papua’s Bird’s Head Peninsula between latitude 0°20° North
and 2°15" South, and longitude 129°35" and 131°20" East
(text-fig. 1). It stretches approximately 280 km in north-south
and 230 km in an east-west direction. The area (40,000 km®)
comprises the four main islands Waigeo, Batanta, Salawati and
Misool, and more than 600 of associated islets and reefs
{McKemna, Allen and Suryadi 2002; Erdmann and Pet 2002).
Steep limestone karst walls characterize the northemn and south-
ern part of the archipelago (Agostini et al. 2012). The coastal
karst walls are elevated between 2 and 100 m, with a 20 percent
gradient to steep slopes (Firman and Azhar 2006). The northem
islands of Walgeo and Batanta rise up to 600 and 1,000 m and
are densely covered with tropical rain-forest (McKenna, Allen
and Suryadi 2002).

The islands of the archipelago are extensively surrounded by
fringing and patch/platform reefs (McKenna, Allen and Suryadi
2002; Firman and Azhar 2006; DeVantier, Turak and Allen
2009). Based on oceanographic, bathymetric and physico-
chemical parameters, as well as coral and reef fish habitats and
communities DeVantier, Turak and Allen (2009) delineated 14
coral reefscapes comprising 75 reef habitats that showed mod-
erate to high ecological similarity and biological connectivity.
Smallscale differences in oceanographic parameters, predomi-
nantly the exposure to wave energy, are the major underlying
drivers for coral species composition and differences in reef

Turak and Allen 2009). Type of substrate (ie karst vs.
non-karst) represents a further key factor for coral commumity
structure ( DeVantier, Turak and Allen 2009). Regarding reef to-
pology, habitat and community types of Raja Ampat are rather
unusual and often without any predictable zonation that coral
communities typically display (Turak and Souhoka 2003).
Mearby habitats are occasional by striking by different (DeVantier,
Turak and Allen 2009) and thriving coral reefs and mangroves
even mix in several areas (Turak and Souhoka 2003, and per-
sonal observation).

The geological history of the Raja Ampat Archipelago is highly
complex and to date not fully resolved. According to Hall
{2002) and Hill and Hall (2003), Waigeo, Batanta and the
nearby Moliccan Halmahera Island were part of the southwest-
em margin of the Caroline Plate during the Eocene and then
continuously shifted westwards to their modem-day position
{ Polhemus 2007). Today, the islands of the archipelago are situ-
ated on two different continental shelves with the southern part
{Misool and Salawati) being separated from the northem part by
a narrow strait south of the island of Batanta (Erdmann and Pet
2002). As Waigeo and Batanta jomed the archipelago relatively
recently ( within the last 2 million years), the terrestrial fauma of
these two islands reveals a high number of endemic species
{Webb 20035).

Climate and oceanography

R.aja Ampat is subjected to altemating northwest (November
March) and southeast (May to October) monsoon seasons which



TABLE 2
Sites and
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of foraminifiera histed meardy studies from the Raja Ampat area. The table lists all taoo recorded by Egger (1893) fromthe Gazelle expe-

dition and by Hofker (1927, 1930, 1951) from the S boga material col lected in the northern part ofthe Raja A mpat Archipelago. Taxa co-occurring inthis
study are indicated. Mote that species names have been synonymized as follows: Baculogypsing tetraedra (Gumbel) = Baculogyps inoides spinosus
(Yabe and Hareawa), Heterosteging suborbicularis 4"Orbigny = Heterosteging depressa d"Orbigny; Siphoning reticulata (Czjzek) = Siphonina

tublosa Cushman (same species asnoted by Hofler 1951). The Penemoplidas are not listed as single species

becanse Hofler (1930) considered all spe-

cies of Peneroplis and Dendriting as varieties of Peneroplis pertusus (Forskil). Sihoga statons 152, 153, 154, 157, and 158 areclose to the sites sampled

in this study as indicated in text-figure 1c.
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are separated by short transition periods. During the northwest
monseon, sea surface temperatures (35Ts) are higher and winds
are sometimes strong, whereas during the southeast monsoon
S58Ts are lower and winds are persistent (Mangubhai et al
2012). The archipelago is located in the north of the Bird's
Head seascape were ocean swelling is particularly swong dur-
ing the northwest monsoon. In general, S5Ts are relatively sta-
ble throughout the year with an average of 29°C (Mangubhai et
al. 2012). Sea surface temperature drops around 0.05°C per me-
ter water depth (Firman and Azhar 2006). Salinity of sea sur-
face waters in open water conditions ranges between 30-35%..
In 10 m depth, it is slightly higher and ranges between 32-35%a..
Salinity is also higher (32-35%«) in the waters around northem
Waigeo due to the mfluence of the Pacific Ocean. The pH in the
waters around Raja Ampat on average is 8.08 near the surface
and 8.06 in 10 m depth. Dissolved oxvgen varies between 4.0
and 10.5mg/l on the surface and between 4.3 and 10.5mg/1 at 10
m depth (Firman and Azhar 2006). Precipitation is lower in the
northemn part of the archipelago (1.500 mm/year in Waigeo,
highest from April to September) than on the southem islands
and on the mainland of New Guinea (between 1,500 to 3,000
mmyear on the mainland; Webb 2005).

Deean ¢urrent system

Raja Ampat is bound by the tropical Westem Pacific to the East
and the North, and the Halmahera Sea to the West and the
South. The archipelago is situated in the passage way of the In-
donesian Throughflow (ITF), an important part of the global
thermohaline circulation. The ITF provides a powerful
inter-ocean exchange by transporting warm water from the

western Pacific to the Indian Ocean while meandering its way
through the Malay Archipelago. The total average volume of
the ITF water masses transported i into the Indian Ocean is about
15 Sv (Sverdrup; 1 Sv=10° m* s™'; Sprintall et al. 2014). Two
retroflections, the Mindanao and ﬂlﬂ Halmahera eddy are draw-
ing the water masses from the Pacific into the Malay Archipel-
ago. The primary passage of the ITF is the Makassar Strait
between Kalimantan and Sulawesi. This inflow originates from
the Mindanao retroflection and mainly transports Worth Pacific
water. Predominantly shallower South Pacific water is drawn
southwards by the Halmahera retroflection into the Halmahera
Sea. Due to the highly convolited coastlines and complex sea-
scape, the exact flow pattern around the Bird's Head Seascape
inchiding the Raja Ampat Archipelago is still not fully under-
stood (Sprintall et al. 2014). The local sea surface currents are
primarily tidally-induced and mainly southwards oriented with
an average current velocity of 0.11m/sec. Tides are of a mixed,
predominantly semidiumal type with a tidal range of 1.15to 1.8
m (Firman and Azhar 2006). Currents can be very strong and
variable, especially through the larger straits, and they cause lo-
cal upwelling; during the year seasonal reversals ocour. Ocean
swell was measured highest at the northem coasts of Waigeo
with about 1.7 meters wave height. In sheltered bays and along
southward coastlines, waves are commonly less than 1 m high
{Firman and Azhar 2006). The north-facing coasts are relatively
exposed to wave energy and differ from the more sheltered
south-facing coasts and the very sheltered inlets. These unique
and complex oceanographic conditions are considered driving
factors that distinguish Raja Ampat from adjacent seascapes and
ecoregions (DeVantier, Turak and Allen 2009).
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TABLE 3

Sample site and sediment type mformation. Table hsting sample sites, identifier used m this study, depth, site coordinates, and sediment chamcter.
Superscripted numbers are added for sediments where the carbonate content was determined using the Scheiblermethod. Carbonate content; ' =92 47%,
1=91 36%,7 =96.11%, * =94 §1%, *= 87.16%. In some of the finer sediments, coarse reefrubble is present (marked withan asterisk). All samples were

collected by M. Langer in September 2011.

Sample  Depth . . Sediment
Sample (m) Latitude Longitude
Aljui Pearl Farm 09 AP 8 -0.188800° 130.257050°  medium’
Aljui Pearl Farm 10 AP1O 17 -0.188800°  130.257050° medium
Aljui Wall 12 AW12 48 -0.205667°  130.255550° fine*
Aljui Wall 13 AW13 27 -0.205667°  130.255550° fine”
Bag Island Y-Reef 14 Bl4 41 0.089555° 130.226468° fine
Bag Island Y-Reef 15 BIS 43 0.089555°  130.226468° fine*
Cape Kree CK 38 -0.556517°  130.690283° fine*
Cape Mansuar CM 36 -0.622669°  130.603683° medium
Eagle Rock 22 ER22 24 -0.136983°  130.123600°  medium
Eagle Rock 23 ER23 24 -0.136983°  130.123600° fine*
Fam Wall FWw 49  -0.58BB50°  130.295983° fine
Magic Rock 17 MR17 12 0.096758%  130.236017°  medium
Magic Rock 18 MRIE 18 0.096758° 130.236017°  very fine
Manare Island 035 MID5 32 -0D.273853%  130.316442° medium
Manare Island 06 MID6 32 0273853 130.316442° fine
Manta Sandy 03 MS03 16 -0.579967°  130.542233°  very fine
Manta Sandy 04 MS04 14 -0.579967%  130.542233° COArse
Melissa Garden MG 18 -0.589833° 130.315150° fine
Mioskon Island Ms 27 -0.497333°  130.727117° fine
Mo 8 Island 18 NIB 300 0.172983°  130L006217°  very fine
Mo & Island 19 N19 30 0172983 130.006217° medium
One Tree Island oT 26 0.027767° 130.143250°  medium
Uranie Island 01 ol 26 0.104117° 130.250044° coarse
Uranie [sland 02 uoz 25 0104117 130.250044° coarse
Uranie lsland 16 Ulé 45  0.096981°  130.233078°  very fine’
Wayag Wa I 0.167642°  130.050047° coarse’
Wofoh Island 07 wo? 24 -0236033°  130.202267°  medium’
Wofoh Island 08 Wos 31 -0.2560337  130.292267°  medium
Yun Island 24 Y24 26 -0.785733°%  130.757117° fine
Yun Island 25 ¥25 26 -0.7857337  130.757117° medium

MATERIAL AND METHODS bonaceous (92% CaCOy in average; tab. 3) as determined by the

Sample collection and preparation

The sample material was collected in the northem part of the
Raja Ampat Archipelago by M. Langer in September 2011.
Eighteen different locations were sampled around the islands of
Waigeo, Batanta, Kawe, Fam and adjacent small islets in an
area that covers about 2,500 km? (text-fig. 1). The samples were
taken from reef and nearshore environments that include
patch/platform reefs, sandy channels with sparse coral cover,
and the fore-reef slopes of fringing reefs. A total of 30 sediment
surface samples were collected by snorkeling and scuba diving
at depths between 1 and 49 m. The top 2 cm of sediment were
scooped with plastic cups from small sand patches in coral reef
formations or from the bottom layer of sandy channels. The
samples were then air-dried on site. After being transferred to
the laboratories of the Steinmann Institute in Bonn, all samples
were wet-sieved with freshwater using a 63 pm mesh sieve and
dried at 50°C in an oven. The sediments are predominantly car-

Scheibler method (Hoffmann 1991).
Sample sites

The samples sites examined (tab. 3) are situated in five different reef
scapes as delineated by DeVantier, Turak and Allen (2009).

Waypag reef scape (samples Wa, N18, N19, B14, BI5, MR17,
MRI18 Upl, UD2, U16)

Ten samples were collected from Wayag (Wa), Number & Island
(M), Bag (B) and Uranie (LI} in the Wayag Islands group, that is
known for its picturesque landscape with steep limestone walls
and small, mushroom-shaped islets (text-fig. 2). Habitat vari-
ability s huge and includes mangrove stands, exposed
drop-offs, and highly sheltered reefs (McKemna, Allen and
Suryadi 2002). Submerged patch reefs, many inlets, channels,
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TEXTFIGURE 3
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and undercuts with clear water and healthy corals were reported
by DeVantier, Turak and Allen (2009).

Kawe reef scape (samples OT, ER22, ER23)

Three samples have been collected from low island fringing
reefs at the small rocky islets One Tree (OT) and Eagle Rock
(ER) around the island of Kawe that is located south of Wayag.

Waigeo West reef scape (samples AWI12, AWI13, APOY, AP,
W7, Wos, MI0S, MI0G6)

Four samples were taken from reefs in the Aljui Bay in the
northwestern part of the main island of Waigeo. Aljui Bay isa
large bay subjected to strong currents with an oyster pearl farm
at one side (AP) and a steep reef wall on the opposite side
{AW). Western Waigeo south of Aljui Bay has a semi-protected
coastline with fringing reefs in clear water (Veron et al. 2000).
One of the surveyed sites is Wofoh Island (W) where two sam-
ples were collected. This site represents a fringing reef with un-
dercut limestone around an island (McKenna, Bolis and Allen
2002) with sheltered as well as very exposed sectors. Fenner
{2002) listed this site as the second richest coral site surveyed in
Raja Ampat with more than 100 stony coral species. McKenna,
Bolis and A llen (2002) found that the reef around Wofoh Island
shows one of the best reef conditions of all sites examined.
Wofoh Island is part of the West Waigeo Marine Protected Area
(MPA). Two more samples were taken from a reef close to
Manare Island (MI), which is also part of the West Waigeo
MPA.

Dampier Strait reef scape (samples CK, CM, MS03, MS04, M,
FW, MG)

The Dampier Strait has extensive fringing and patch reefs that
are subject to frequent upwellng and strong currents

{Mangubhai et al. 2012). Sightings of manta rays, cetaceans and
dugongs are commeon and crocodile populations occur at several
sites (Mangubhai et al. 2012). One sample was taken at
Mioskon Island (Ms), a platform reef exposed to moderate wave
energy (McKenna, Bolis and Allen 2002). Mioskon is listed
among the ten richest coral, mollusk, and reef fish sites (Fenner
2002; Wells 2002; Allen 2002). South of Mioskon lays Kni Is-
land, where one sample was taken at the eastern tip at Cape Kri
{CK). The site is a fringing reef in very good condition charac-
terized by slight turbidity and exposure to occasional strong
currents (McKenna, Bolis and Allen 2002; DeVantier, Turak
and Allen 2009). Cape Kri had the highest number of reef fishes
{283 species) ever recorded on a single dive { Allen 2002). This
site is listed among the three richest coral sites (Fenner 2002)
and the twelve richest molhisk sites (Wells 2002) surveyed in

Raja Ampat.

One sample was taken from Cape Mansoer (CM), south of the
island of Mansoer. The area is characterized by its deltaic reef
patches with healthy corals in clear water (DeVantier, Turak and
Allen 2009). Two samples were taken from Manta Sandy (MS),
a sand channel located between south Waigeo and Mansoer Is-
land with offshore reef patches (DeVantier, Turak and Allen
2009) known as a popular manta ray “cleaning station™.

Two samples (FW, MG) were collected from reef sites at the
northemmost island of the Fam Islands group in the westem
part of the Dampier Strait reef scape. The islands have steep
karst walls surrounded by narrow fringing reefs (DeVantier,
Turak and Allen 2009) and are situated in clear water and rich in
marine life (McKenna, Allen and Suryadi 2002). According to
McKenna, Bolis and Allen (2002), local reefs show one of the
best reef conditions of all sites examined. One of the sampled
sites, Melissa Garden (M), is a sheltered fringing reef known
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for its exceptional coral diversity (Veron 2002; McKenna, Bolis
and Allen 2002).

Batania reef scape (samples Y24, ¥15)

Batanta’s northem coast faces the Dampier Strait and is charac-
terized by its highly convoluted coastline with numerous inlets
and sheltered habitats (DeVantier, Turak and Allen 2009). Here,
two samples were taken from a reef site around Yun Island (Y).

Data compilation

A total number of 11,494 specimens of foraminifera were
picked from the 30 samples using a standard binocular micro-
scope at the Steinmann Institute of the University of Bonn. Be-
tween 243 and 822 benthic specimens were picked for
identification from each sample, and the best-preserved speci-
mens of each species were imaged using a Tescan VEGA
MWV2300 scanning electron microscope after gold sputtering
with a Cressington 108 Auto Sputter Coater. Scanning electron
and light microscopic images of the foraminiferal fauna are il-
lustrated on 51 plates. Digital plates were assembled using
Adobe Photoshop CS6 (Pls. 1-51). Micro-computer tomogra-
phy scan imaging using a phoenix vjtome|x s computed tomog-
raphy system at the Steinmann Institute was used to reveal the
internal structure of the genus Denroplanispirinella that has
been described and published separately (Firderer and Langer
2016). Visualization was carried out with Avizo 7.1.0. Species
were identified using comprehensive standard works of benthic
foraminifera from the Indo-Pacific realm and a large number of
additional references (see systematic section). All benthic
foraminifera were identified to species level wherever possible
and individuals were counted. A total number of 421 species of
benthic foraminifera belonging to 159 genera, 70 families, and
10 orders were identified with 129 species listed under open no-
menclamre (app. 1; see also Systematics and Taxonomy).
Among the 421 species identified, 16 taxa were recovered
through selective picking after counting was completed. The
material is deposited in the micropaleontological collection at
the Steinmann Institute of the University of Bonn.

Analvses of foraminiferal assemblages

The numerical analyses of foraminiferal biotas are based on the
total (live phis dead) assemblages and represent time-averaged
data. Time-averaged faunal accomulations tend to reflect domi-
nant, long-term environmental conditions, eliminate short-term
fluctuations (Martin 2000) and are useful in palecenviron-
mental studies (Glenn-Sullivan and Evans 2001). All statistics
and analyses were either computed with PAST: Paleontological
Statistics software package for education and data analysis, ver.

3.18 (Hammer, Harper and Ryan 2001) or Microsoft Excel.
Species richness and diversity

The number of species was recorded for each sample. Species
diversity was determined with Fisher’s alpha (o or Spae),
Shannon’s H (or H")and Equitability (/). The logarithmic series
model of Fisher, Corbet and Williams {1943) mathematically
describes the relationship between the number of species and
the total number of individual specimens and assumes that spe-
cies abundance follows a log distribution. The Shannon H di-
versity index takes into account the number of individoals and
the number of species. It varies from 0 for assemblages that
contain a single species to higher values for species-rich assem-
blages. Equitability or evenness measures how equally distrib-
uted the individnals in the community are among the species.

The value ranges between 0 and 1, with a valee of 1 meaning
complete evenness.

Fauna composition and structure

The relative abundances of the three different wall types agghs-
tinated (subclass Textulariia), porcelaneous (order Miliolida),
and hyaline (orders Buliminida, Rotaliida, Spirillinida, Lagen-
ida, and Robertinida) was recorded and plotted into a temary
diagram for wall type composition, as introduced by Murray
{1973). This method has been widely applied in foraminiferal
studies to differentiate major shallow-water environments and
to compare the structure of foraminiferal biotas from different
habitat typologies.

To analyze the structure and composition of foramimiferal as-
semblages the relative abundances (RA) and frequency of oc-
currence (FO) of the different orders, genera, and species were
recorded and calculated. The RA was calculated as RA =
n*(100/T), where n is the number of individuals of a taxon and T
is the mumber of all benthic foraminiferal specimens in the sam-
ple. For determining the distribution of each taxon, the FO was
calculated as FO = p*100/F), where p is the number of samples
containing the taxon and P is the total number of samples.

The relative abundances of symbiont-bearing larger benthic
foraminifera (LBF) at individual localities were examined. The
species abundances and distributions of the most important LBF
families, the Amphisteginidae and the Calcarinidae, are investi-
gated and addressed in more detail.

Cluster and correlafion analyses

In the present material, a minority of species is present in large
numbers but the majority of species are represented by low
abundance valies. Thus, prior to Q-mode and R-mode cluster
analyses, the species alindance dataset was converted using a
logarithmical transformation. Log transformation is recom-
mended in these cases, as the difference between 0 and 1, ie.
presence or absence of a taxon is more important than minor m-
merical differences in dominant taxa (Parker and Amold 1999).
The transformation puts more weight on the smaller numbers.
To run a log ransformation, a constant small value of 0.1 was
added as a substitute for each 0 entry in the data set.

Hierarchical clustering was performed using the Euclidean dis-
tance measure and Ward’s Method. Chister analysis is a multi-
variate data exploration technique to divide entities (taxa,
samples) into “natural” clusters based on their similarity/dis-
tance. Q-mode closter analysis was performed for revealing
similarities among samples and to identify distinct habitats. For
this analysis, species with less than 3 occurrences have been
omitted. R-mode cluster analysis was performed for revealing
affinities or co-occwrences of taxa; for reasons of clarity, only
the 35 most abundant (15 genera and 20 species) were inchided
in this analysis. Additionally, correlation (rank Spearman or
Spearman’s r;) of the 29 most abundant species (RA > 0.5%)
plos the recently described smaller miliolid genus and species
Dentoplanispirinella occulta was calculated (representing alto-
gether 65.5% of the total counted specimens). The possible
range for r; is from -1 for the strongest negative correlation to
+1 for the strongest positive correlation between variables. The
values of Spearman'’s r, are interpreted as follows: r, 0.00-0.19
= very weak, r, 0.20=0.39 = weak, r, 0.40-0.59 = moderate, r,
0.60-0.79 = srong, and r, 0.80-1.0 = very strong monotonic re-
lationship among variables.



Test preservation state

An index for test preservation state was established to assess
potential reworking and ransport of individuals. The reef habi-
tats in the Raja Ampat Archipelago are mainly current-depend-
ent and many of them are subject to strong wave action. These
circumstances may canse transport and reworking of foram-
iniferan tests as indicated by a high proportion of broken/
abraded tests (Muwray 1994; Weinmann and Langer 2007). The
preservation status can thus be used as an indicator for water
energy and environmental conditions (Yordmova and
Hohenegger 2002). Three different categories were established
for test preservation: (1) “Intact™ = specimens that show no ob-
vipus abrasion or damage; (2) “Medium damaged/abraded” =
around 25% of the test is damaged/lacking, easy to identify; (3)
“Heavily damaged/abraded” = more than 25% of the test is
damaged/lacking, at times hard to identify on species level
(text-fig. 3). However, slight damage affecting tests for Cate-
gory 1 might not be recognizable under the binocular dissection
MICTOSCOPE.

Reef assessment

To assess the status and environmental conditions of reefal sites
at Raja Ampat, the Foraminifera in Reef Assessment and Moni-
toring (FoRAM) Index (FI) was calculated {Hallock et al
2003). Three functional groups of foraminifera are considered
in the calculations: 1) Mixotrophic symbiont-bearing larger
foraminifera (LBF) which indicate clear, nutrient-deficient wa-
ter conditions, suitable for caleification and coral growth, 2)
smaller heterotrophic foraminifera, also referred to as “other
small taxa”™, which increase in number with rising nutrient sup-
ply in still well-oxygenated environments, and 3) opportunistic
taxa that tolerate high-stress environments and rapidly increase
in numberunder nutrient overload (eutrophication) and hypoxic
conditions.

Faor calculating the FI, the proportion (P) ofeach group is calcu-
lated by dividing the total amount of foraminifera (T) through
the number of individuals of the respective group (N): P=N/T.
The proportional amount is then multiplied by a specific
weighting factor generated for each group. In the equation, §
stands for symbiont-bearing taxa, ( for opportunistic taxa and
H for other small taxa: FI = (10 x Pg) + (Pg) + (2 x Py).

The FI is based on empirical values. A minimum of 25% LBF is
requested to ensure suitable conditions for reef growth and cor-
responds to an FI value of 4.

Results can be interpreted as follows: 1) FI = 4 indicates envi-
ronmental conditions suitable for reef growth and accretion,
and water quality supporting calcification; in case of sediments
containing 100% LBF shells, the Fl equals 10 (the highest value
possible), 2) FI 24 stands forunfavorable conditions for recov-
ery of already damaged coral reefs and only marginal condi-
tions for coral reef growth; these samples contain only a few
larger benthic specimens (< 25%) and indicate first signs of en-
vironmental changes, 3) FI < 2 indicates an environment which
lacks LBF (Ps=0) and stands for conditions which neither pro-
mote coral growth nor recovery; in this case, reefs are fully de-
graded (Hallock et al. 2003).
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RESULTS
Strocture of foraminiferal assemblages
Species richness and diversity

A total number of 421 benthic foraminiferal species were identi-
fied from 10,721 picked specimens. Among them are five new
species (Miliolinella moia, Miliolinella undina, Triloculing
kawea and Siphonaperta hallocki) and one new pgenus
{ Dentoplanispirinella occulra) of the porcelaneons Miliolida.

The most species-rich assemblage consists of 168 species
{N18), while the lowest diversity was found at Wayag { Wa) with
26 species.

Fisher’s alpha diversity computations were found to cover a
wide range between 6.3 (Wa) and 86.1 (U16; tab. 4). Shannon’s
H values vary between 1.6 (Wa) and 4.6 (U16). A diversity plot
reveals that the assemblages can be classified into three differ-
ent diversity categories (text-fig. 4): (1) low diversity (@ < 10),
{2) moderate to high diversity (o = 15-43), and (3) very high di-
versity (o = 59).

The majority of the assemblages (25 out of 30 sites) belong to
Category 2. Category 1 is represented by one assemblage { Wa),
and Category 3 by four assemblages (B15, MR18, N18, U16).
Assemblages of the latter category range in depth between 18
and 45 m Diversity appears to be rather randomly distributed
over the entire depth range, although a slight trend towards
higher diversity with increasing depth can be noted (text-fig. 5).

Besides depth, species richness appears to correlate with grain
size of the carbonaceous sediments. Four general grain size sed-
iment types can be distinguished: (1) very fine-, (2) fine-, (3)
medium-, and (4) coarse-grained carbonaceous sand (tab. 3).
Several of the fine-grained sediments contain a considerable
amount of coarse reef rubble. The majority of the substrates is
of fine to medium grain size and display a moderate to high di-
versity. The lowest diversity was recorded in coarse-grained
sediment from a shallow and current-exposed coastal habitat at
Wa (Ilm) and contained mostly strongly abraded tests of
calcarinid foraminifera. Highest species richness mainly occurs
in very fine sediment (tabs. 3, 5). The highest diversity of all
samples was recorded at site U16, where sediments have the fin-
est grain size. The foraminiferal biota at this site is characterized
by numerically abundant tests of thin-shelled taxa and all speci-
mens (including LBF) are of particularly small size.

Equitability values among samples range between 0.49 for Wa
and 0.9 for Ul6 (tab. 4). Moderate to high diversity assem-
blages are distributed throughout the survey area. The very high
diverse assemblages, as well as the least diverse, are located in
the northem part of the Raja Ampat Archipelago.

Composition and stricture of the fauna

The temary diagram for wall type composition (Murray 1973)
relates percent abundances of wall structure types (agglutinated,
porcelaneous, hyaline) to characteristic environments. The re-
sulting ternary diagram reveals that the foraminiferal assem-
blages comprise comparatively similar percent abundances of
wall structural types and plot near the hyaline comer of the dia-
gram (text-fig. 6).

Hyaline taxa represent 73.5%, porcelaneous 13.9%, and agghs-
tinated 12.6% of the total fauna (tab. 5). This distribution of per-
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cent abundance within the temary diagram reflects normal shelf
to marginal marine (e.g. lagoonal) conditions. The latter is char-
acterized by higher percent sbundances of porcelaneous indi-
viduals as recorded in samples from Uranie and Magic Rock
(U16, MR18) with 33.5% and 34.4%, respectively. The lowest
abundance of porcelaneous wall types was found in samples Wa
{4.7%) and WOT (5.7%). The highest abundance of hyaline wall
types (94.7%) was in the sample from Wayag (Wa) at 1 m
depth. The fauna at this site is composed almost entirely
{(90.5%) of large calcarinid tests and represents a typical star
sand (Lee 1995). The highest abundance of agglutinated wall
types was found in samples CM (23.1%) and CK {21.6%), the
lowest in Wa (0.5%), M504 (3.6%), and U16 (4.6%).

Ten different orders of foraminifera were found within the total
fauma of 10,721 specimens: the agglutinated Astorhizida,
Litwolida, Loftusiida, and Textulariida, the porcelaneous
Miliolida, and the hyaline perforate Rotaliida, Buliminida,
Lagenida, Spirillinida, and Robertinida. Individuals of the
Rotaliida constitute the highest percent abundances (66.2%;
141 species), followed by the porcelaneous Miliolida (13%;
180 species) that are the most diverse order. Within the hyaline
perforate group, the Buliminida (1.8%; 21 species), Lagenida
(0.4%; 15 species), Spirillinida (0.4%; 14 species), and
Robertinida (0.01%; 1 species) are least alundant Among the
four orders of the apgglutinated subclass Textulariia, the
Textulariida are the most abundant (11%:; 36 species) and
speciose order, followed by the Limolida (0.3%, 10 species),
the Lofsiida (0.6%; 2 species), and the Astorhizida (0.01%; 1
species).

The species with the highest relative abundance (RA) are the
symbiont-bearing Amphisteging lessonii (14.5%), A. radiata
(8.4%), Heterosteging depressa (4.8%), Calcaring spengleri
{4.6%), and the symbiont-free Eponides repandus (3.9%:; app.
1). All of them belong to the hyaline-perforate Rotaliida. The
quinqueloculine Lachlanella parkeri (0.8%) was found to be
the most abundant porcelaneous species, followed by
Triloculina rricarinata (0.4%). Among the apghitinated taxa,
Sahulia cf. 8. kerimbaensis is the most abundant species
(2.6%). At generic level, Amphisteging shows the highest RA
(27.5%), followed by Calearina (11.2%), Heterostegina
(5.2%), and Sahulia (5.1%).

Based on the frequency of occurrence (FO), Amphistegina
lessonii and Eponides repandus were found to be the most ubig-
witous (100%) and occwrred in each of the 30 samples analyzed
{Appendix 1). Among the 405 species identified, 38 are very
common (FO > 50%), 72 are common (FO > 25%), and 86 oc-
cur occasionally (FO = 10%). The remaining 209 species are
considered rare (FO = 3.3-10%) and their occurrence corre-
sponds to a maximum of 3 sites. A total of 96 species (24% of
the fauma), is represented by a single individual only.

The relative abundance of planktonic specimens varies between
0% (sample Wa from 1m) and 24% (sample B15 from 43m; @b,
6) and was found to increase with depth (text-fig. ).

Symbiont-bearing larger foraminifera

The finctional group of symbiont-bearing larger benthic
foraminifera (LBF) is represented by 6 different families that
belong to either the order Miliolida (Alveolinidae, Soritidae,
Peneroplidae) or Rotaliida (Amphisteginidae, Calcarinidae,
Nummulitidae). The LBF families comprise 18 different genera
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and 335 different species. Four of them were so rare and were ob-
tained through selective picking (4. guoyi, 4. complanara, C.
hispida, D. zhengae; tab. 7). They are not included in the statis-
tical analyses.

The larger Rotaliida are more abundant in the sediments than
the larger Miliolida and contribute between 96.7% and 3.3% w
the total number of LBF specimens. In 28 of the 30 samples ex-
amined, the larger Rotaliida represent more than 90% of the
LBF specimens (text-fig. 44). In only two of the samples
(MS04, MR1R), the larger Miliolida contribute more than 10%;
to the total LBF fauna. The latter samples were collected in 14
and 18 m depth. Larger symbiont-bearing Miliolida are absent
in samples AW12, OT, U2, and W07. With exception of sam-
ple AW12, the abundance of larger and smaller porcelaneouns
specimens is low in these samples (<8%). The most abundant
representatives of the larger Miliolida are the Peneroplidae, fol-
lowed by the Soriidae. A single specimen of Laevipeneroplis
bradyi was found in sample MS03. This species, originally de-
scribed from the Caribbean, is extremely rare in the Indo-Pa-
cific and has previously been reported only from the Great
Barrier Reef (Baccaert 1987). A record from the Tuamotu Is-
lands in the southem tropical Pacific (Bicchi, Debenay and
Pagés 2002) cannot be confirmed, as the corresponding figure
shows a specimen of Parasorites orbitolitoides. Juvenile speci-
mens of P orbitolitoides were also found in samples MR 18 and
U16. Both samples consist of fine-grained, sandy sediment and
contain a comparatively high number of porcelaneous speci-
mens (34%). A preference for sandy substrates for P
orbitolitoides was reported from the Ryukyu Islands (Japan;
Hohenegger et al. 1999). Fragments and abraded tests of
Marginopora vertebralis were found in samples CM, MRS,
Wa, and Y24, Such preservation indicates that Marginopora
specimens are probably transported from their life habitats.

The Alveolinidae are represented by the two species: Borelis
pulchra and Alveolinella quoyi. Borelis pulchra was found in
low numbers in sample Y24 and abraded specimens of A. guoyi
were recovered in samples MS303 and MS04.

Among the larger Rotaliida, the Amphisteginidae were the most
abundant and dominant LBF family in 25 out of 30 samples.
The remaining five samples (Wa, M304, M303, Y24, B14)
were dominated by specimens of the Calcarinidae.

The Amphisteginidae are represented by 7 species and one ge-
nus (Amphisteging). They are present at all sample sites and
their abundance varies between 1.6% (Wa) and 55.1% (MI03).
Assemblages containing the largest mumber of amphisteginids
are MIO6 (55.1%), N19 (51.7%), and OT (41.5%).

The most abundant and widespread amphisteginid species is A
lessonii (RA = 14.5%,). This species was recorded at all sample
gsites (FO = 100%) and constitutes the most abundant
amphisteginid taxon at 25 out of 30 sample locations. At the re-
maining five sample sites (ER22, ER23, AW12, AW13, OT),
the most abundant amphisteginid is 4. radiata. Amphisteging
lessonii constitutes 41% of the benthic fauna in sample MI05
and only 1% at Wa. The species is reported to have a broad
depth distribution and can extend its depth range down to 100m
(Hallock 1984, 1999; Hallock and Glenn 1986; Renema 2002).
Amphisteging lessonii was also reported to be the most abun-
dant larger foraminifer in the Spermonde Archipelago (Indone-
sia; Renema 2002).



The second most abundant species, 4. radigte (RA = & 4%; FO
= 96.7%), was not found at the very shallow collection site at
Wayag, where the percentage of amphisteginids is lowest
(1.6%). Its highest abundance was recorded at sample sites N19
and OT, where it constitutes 24% and 23% of the benthic
foraminiferal fauna. In other stdies, 4. radiara has been re-

d to occupy deeper habitats than 4. lessonii (Hallock 1984;
Hallock and Glenn 1986). Amphisteging radiara has a prefer-
ence for solid substrates and is less abundant in soft sands
(Renema 2002; Hohenegger et al. 1999). In the Spermonde Ar-
chipelago, 4. radiata occupies the same depth range as A
feszonii (Renema 2002). In the Ryukyus, A. radiara avoids high
energetic environments (Hohenegger et al. 1999). In our mate-
rial, A. radiata occurs with very low abundance values in sam-
ples from sandy channel habitats {Wa, MS03, MS04) that are
dominated by calcarinid species.

Abundance values of Amphisteging lobifera (RA =0.T%; FO =
56.7%) were generally low and range between 0.1% (B14) and
5% (MS04). Specimens of this taxon were recovered from
depth as deep as 41m with highest abundance in shallower wa-
ters between 14-16m. This observation agrees well with the
ahndance-depth pattern recorded from the Ryukyus
{Hohenegger et al. 1999; Hohenegger 2000). Amphisteging
Iobifera was also rare in the Spermonde Archipelago but re-
stricted to the upper 12m (Renema 2002). In the Gulf of Agaba,
it is found down to 80m (Reiss and Hottinger 1994). The
thick-shelled species is characterized by its spheroid morphol-
ogy considered to be an adaption to high light intensities and
strong wave energy (Hallock 1981; Reiss and Hottinger 1994;
Hohenegger et al. 1999). Amphisteginids with flattened tests
are generally more abundant in deeper habitats, where low light
intensities and weaker water energy levels prevail (Reiss and
Hottinger 1994; Hohenegger 1994).

Two species of “deep-dwelling” amphisteginid foraminifers
were found among all members of the Amphisteginidae: 4
bicirculata and A. papillosa. Both taxa are characterized by
their flat lenticular morphology (Reiss and Hottinger 1994).
Amphistegina bicirculara (BA = 0.8%; FO = 46.7%) was most
abundant in samples ER22 (10%), OT (5%), and ER23 (4%), at
depth between 24-26m. In other areas, living specimens of A
bicirculata were reported from depths below 80m (Hawaii;
Hallock and Glenn 1986) and down to 135m (Gulf of Aqaba;
Reiss and Hottinger 1994). Highest abundances of the other
deep-dwelling amphisteginid species, Amphisteging papillosa
(RA = 0.3%; FO = 46.7%) were recorded at site U0l at 26m
depth, where it constitutes 4% of the total assemblage. The FO
for A. bicireulata and A. papillosa is too low to identify spe-
cies-gpecific depth trends.

Little is known about the environmental preferences of A
madagascariensis (LA = 0.05%; FO = 6.7%) which occurs in
two samples only (MG MI0S5) covering a depth range between
18-32 m. Cushman (1921) considered 4. madagascariensis to
be a variant of A. lessonii and to prefer similar environmental
conditions.

Amphistegina sp. (RA = 1%; FO = 53.3%) resembles
Amphisteging sp. 1 as illustrated in Parker and Gischler (2011)
and A gueii in Debenay (2012). The yet to be identified species
appears to avoid very shallow waters as its first occurrence is at
18 m (MG). Amphisteging sp. is most abundant at 31 m (WO0E)
where it constitutes more than 30% of all amphisteginid speci-
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mens. Amphisteging guoii of Debenay from New Caledonia and
Amphisteging sp. from the Maldives were also reported to be
maost abundant at deeper water sites (~30 and 45-72 m respec-
tively; Parker and Gischler 2011, Debenay 2012).

Calcarinidae were found to be the second most abundant family
of symbiont-bearing larger foraminifera in the sediments from
Raja Ampat. The family is represented by & species belonging
to 4 genera. Their abundance varies between 0.4% in the deep-
est sample FW (49 m; one specimen of Calcaring spengleri)
and 90.5% in the shallowest sample Wa (1 m) and they were re-
corded in all samples. They were also found to be particularly
abundant at Y24 (48.5%), M503 (39.2%), and M504 (34.3%).
Site FW has the lowest abundance of Calcarinidae but the
MNummulitidae show their highest abundance (14.4% of the total
fauna). The Nummulitidae are primarily Hererosteginag
depressa and are the third most abundant group of LBF. All of
the three major LBF families show variable abundances with
depth (text-fig. 9).

The Calcarinidae are most abundant in shallow habitats but dis-
play fluctating abundances with increasing water depth. Speci-
mens of Bacwlogypsing sphaeruwlata and  Calcarinag
gaudichaudii were found to be most frequent in shallow water
settings, while highest abundances of Calcaring spengleri were
recorded at greater depths. Amphisteginid foraminifera were
maost frequent at depths between 25 and 35 m and the abundance
of mmmulitids increases slightly with increasing water depth.

The most abndant and widespread calcarinid species is
Calcarina spengleri (RA = 4.6%; FO = 93.3%) followed by C.
paudichaudii (RA = 3.1%; FO = 36.7%). The tests of the latter
species are among the largest within the calcarinid family com-
monly reaching a size of 3 mm (Renema and Hohenegger
2005). Calcaring gaudichaudii is not as widespread as C
spengleri but usually occurs in large quantities. The species pre-
fers hard substrates, and living individuals occur in large mum-
bers in shallow habitats dominated by strong wave action
(Rottger and Kriger 1990; Hohenegger et al. 1999; Renema
2002). Calcaring gaudichaudii ocoupies similar environments
as Baculogypsing sphaerulata and both taxa occur with high
abundances on reef crests in the Ryukyus (Hohenegger 1904)
and in the South Pacific (Fujita et al. 2016). At reef sites around
Raja Ampat, C. gaudichaudii occurs in depths up to 43 m, rwice
as deep as in the Ryukyus (Hohenegger 1994; Hohenegger
2000). Baculogypsing sphaerulata (RA = 2.4%; FO = 33.3%)
occurs in depths up to 45 m (U16). It occurs together with
Neoprotalia calear and C. gaudichaudii and was reported tw live
as an epiphyte on filamentous algae in shallow (20 m max.),
high-energy environments of the Great Barrier Reef (Lobegeier
2002} and on reef flats in the Ryukyus ( Hohenegger etal. 1999).
The depth range of this species in our material is also deeper
than previously recorded.

Neorotalia calcar (RA = 1.8%; FO = 50%) reaches test diame-
ters of up to 1 mm (Hohenegger et al. 1999) and was particu-
larly abundant in samples Y24 and Y25 at 26 m water depth.
Due to its comparatively small size, N calcar can settle be-
tween finer filamentous thalli of macroalgae than larger
calcarinids (Hohenegger 1994) but no substrate preference was
reported in Indonesia’s Spermonde Archipelago for this species
{Renenma 2002). Neorotalia calcar is most likely to be confused
with the similar sized Calcaring cf. C hispida (RA = 2.6%;FO
= 50%), especially when the tests are highly abraded. Calcaring
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hispida occurs at both shallow (Wa) and deep water sampling
sites (UU16). It is comparatively rare in our material but abun-
dant'commeon around the Spermonde Archipelago, where itap-
pears t tolerate higher nutrient levels (Renema 2002).
Calcaring mayori (RA = 0.2%; FO = 26.7%) resembles C.
hispida but is characterized by long and club-shaped thick
spines. [t was found at depths between 24 m (W07) and 45 m
(U16). It is the only calcarmid species that was absent at all
shallow sample sites. Hohenegger et al. (1999) noted that C
mayori (identified as C. hispida form defrancii) becomes abun-
dant at 20 m and reaches highest abundance values at 30 m. The
deepest record in the Ryukyus was 70 m (Hohenegger et al.
1999). Calcaring defrancei (RA = 0.04%; FO = 13.3%) and
Baculogypsinoides spinosus (RA=0.05%; FO = 16.7%) are the
least abundant and least common calcarinids in our material.
Baculogypsinoides spinosus was deep-dwelling in the Ryukyus
with a preference for calm water conditions as reflected by
highest density values at 40 to 50 m {Hohenegger et al. 1999).
In the material from Raja Ampat, it covers a depth range be-
tween 12 m (MR17) and 41 m (B14). Calearina defrancei oc-
curs from 8 m (AP09) to 48 m (AW12). In the Ryukus, this
species prefers hard substrates with occurrence maxima at
depths between 20 and 30 m (Hohenegger et al. 1999).

rmode cluster analyss

The Q-mode cluster analysis resulted in three major clusters
(text-fig. 10). Based on the number of symbiont-bearing taxa,
LBF play a prominent role in the delineation of cluster groups.
Analysis of the depth distribution shows that Cluster A has the
highest median depth with 41 m representing sheltered (low en-
ergy) habitats of the deep fore-reef. Cluster B has a shallow me-
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dian depth of 16 m covering current-exposed (high energy)
shallow reef habitats and sandy shoals. The sample locations of
Chuster C have a median depth of 26 m representing fore-reef
habitats exposed to waves and currents.

Cluster A includes five samples (B14, B15, MR18, N18, Ulg;
depth range 18-45 m) located in the northern part of the archi-
pelago. These samples contain the largest number of taxa and
fall into the highest diversity category (except B 14; text-fig. 4).
A mumber of 188 species account for 37% of this assemblage
while the remaining eight species constitute 43% of the total
number of individuals. The most abundant species in Chister A
is dAmphisteging lessonii (13%), followed by Calcarina
spengleri (10%), Amphisteging radiata (6%), Eponides
repandus (4%), Heterosteging depressa (4%), Sahulia of. 8§
kerimbaensis (2%), Asanonells tubulifera (2%), and
Baculogypsing sphaerulata (2%). These taxa are indicative of
fore-reef zones in coastal fringing reef areas (Langer and Lipps
2003).

Cluster B inchudes five samples (Ms, Y24, MS04, MS03, Wa;
depth range 1-27 m). The assemblages of Cluster B are gener-
ally characterized by large numbers of calcarinids, except for
sample Ms {Mioskon Island), which contains abundant speci-
mens of Amphisteging. Samples Wa, MS03, and MS04 are from
sandy channels with strong currents. Among all clusters identi-
fied, cluster B reveals the lowest amount of Hererostegina
depressa (2%). Seven species of Cluster B account for 63% of
the total number of specimens and the remaining 154 species ac-
count for 37%. The most abundant species is Calcaring
gaudichaudii (14%), followed by Calcarina cf. C. hispida
(13%), A. lessonii (12%), Baculogypsina sphaerulaia (11%),
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Neorotalia calcar (T%), Amphisteging radiata (4%), and
Heterpstegina depressa (2%).

Chuster C includes twenty samples (AP09, MI03, U01, U02,
CKE, CM, AP10, ER23, MR17, N19, MI06, OT, MG Y25, WOT,
WO8, ER22, FW, AW12, AW13; depth range 8-49m). The as
semblages are characterized by the dominance of
amphisteginids (>30%) and a comparatively large number of
agghitinated taxa (~13%). Ten species of Cluster C account for
5T% of the assemblage, and 218 species account for the other
43% of all specimens. The most abundant species are
Amphisteging lessonii (18%), Amphisteging radiata (12%),
Heterosteging depressa (T%), Epeonides repandus (5%),
Calcaring spengleri (4%), Sahulia cf. 8. kerimbaensis (3%),
and Siphonifersides siphoniferus, Planorbulinella larvata,
Heterolepa subhaidingeri, Asanonella tubulifera (all 2%).
These taxa are indicative of fore-reef zones and coastal fringing
reefs (Langer and Lipps 2003).

R-mode cluster analysis

The R-mode cluster analysis includes the 35 most abundant
taxa (15 genera and 20 species) representing 80% of the total
fauna. The resulting diagram shows two major chusters (Cl. 1,
Cl. 2) and four subclusters (CL 1a, b; CL 2a, b; text-fig. 11).

Cluster CL. 1 comprises a total of 11 taxa of which the majority
is kmown to be adapted to shallow reef zones (reef crest, lagoon)
and/or high energetic environments (Glenn et al. 1981;
Hohenegger 2000; Debenay 2012). The cluster comprises all
calcarinid species except for the deeper dwelling Calcarina
spengleri. Cluster 1 also includes the large and robust
Elphidium craticulamm and Amphisteginag lobifera, Peneroplis
spp. and Cymbaloporerta spp. Specimens of Ammonia spp. and
Bolivina spp., are also part of this cluster. Subchuster Cl. 1.a is
characterized by mostly smaller heterotrophic and opportunistic

taxa (e. g. Anomalinella rostrata, Cyvmbaloporetia spp.,
Ammonia spp.). Subcluster Cl. 1.b contains most of the
calcarinid species and 4. lobifera reflecting similar habitat re-
quirements.

Chster Cl. 2 has most species from fore-reef and deep fore-reef
environments. It includes a total of 24 taxa, most of them char-
acterized by high relative abundance values (=3% RA). This in-
cludes Amphisteging lessonii (RA = 14.3%), Amphistegina
radiata (RA = 8 4%), Heterostegina depressa (RA = 4.8%), the
most abundant calearinid species, Calcaring spengleri (RA =
4.6%), Eponides repandus (RA = 3.9%), the miliolid genus
Quingueloculing (RA = 2.9%) and the agglutinated genera
Sahulia (RA = 5%) and Textularia (BA = 3.9%).

Subchuster Cl 2.a includes most of the taxa that are characteris-
tic for fore- and fringing reefs and Subcluster Cl 2.b comprises
taxa that prefer deeper water settings (smaller miliolids,
Assiling ammonoides, Amphisteging bicirculata and Amphi-

stegina sp.).
Most relevant species correlation and distribution

The Spearman correlation coefficient (r:) was calculated for 30
species of benthic foraminifera (tab. 8) including the 29 most
abundant species (RA > 035%) and the new species
Dentoplanispirinella occulta. The 30 species account for 63, 5%
of the benthic foraminiferal tests. The r, values are interpreted
as follows: r, 0.00-0.19 = very weak, r; 0.20-0.39 = weak, r,
0.40-0.59 = moderate, r, 0.60-0.79 = strong, and r, 0.80-1.0 =
very strong monotonic relationship among variables.

Strong, positive relationships were observed between
Baculogypsing sphaerulata and Neorotalia calear (1, = 0.792),
followed by D. occulra and Ammonia cf. A tepida Type 1(r, =
0.761), Amphisteging sp. and Textularia sp. 2 (r, = 0.723),
Texmlaria corrugata? and Eponides repandus (r, = 0.660),
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Cibicides mabaheti and Texmloria sp. 2 (r, = 0.610) ,
Heterolepa subhaidingeri and Eponides repandus (1, = 0.603),
Baculogypsina sphaerulara and Calcaring gaudichaudii (r, =
0.579), Siphoniferus siphoniferoides and Eponides repandus (r,
=0.561), and Cibicides mabaheti and Assiling ammonoides (T,
=0.577).

Computational analysis revealed no strong, negative relation-
ships. Moderate, negative relationships were observed for
Amphisteging radiata and Calearing cf. C. hispida (r, =
0.552), followed by C. cf. C. hispida and Eponides repandus
(r; = -0.534), Safulia neorugosa and Elphidium crispum (1, =
-0.512).

Distribution patterns

The disribution, abundance, and depth range for each of the
species selected for correlation analysis are illustrated
(text-figs. 12-42). Abundance values are categorized as fol-
lows: (%4 = absent, <1% = rare, 1-3% = few, 4-7% = abundant,
8-20% = very abundant, >20% = dominant.

Test preservation state

In most samples, the number of tests that are damaged or
abraded exceeds the number of intact and well-preserved tests
(tab. 9). On average, 25.8% of all tests were found to be intact
and about 74.2% showed signs of damage and abrasion. The
sample with the largest number of intact tests {>30%) was col-
lected at Eagle Rock (ER23, 24 m). Moderate to strongly dam-
aged and abraded tests were most abundant at Wayag (Wa, 1 m)
and Yun Island (Y24, 26 m). Both sample sites are dominated
by calcarinid specimens. Here, more than 90% of the tests are
maoderate to strongly abraded and‘or damaged. Typical features
of test damage among the calcarinids include broken spines and
various degrees of omamentabrasion. The shape and size of the
calcarinids, however, still allow species-specific identifica-
tions. The degree of abrasion and damage is related to depth
(text-fig. 43). In general, the number of well-preserved, intact
tests rises with increasing water depth and heavily damaged and
abraded tests are numerically more abundant at shallow sample
locations.

Reef monitoring

The status of the coral reef sites was assessed by applying the
FoRAM Index (Hallock et al. 2003). The index is based on
three finctional groups: symbiont-bearing larger benthic
foraminifera (LBF), heterotrophic, and opportunistic taxa. Rep-
resentatives of every fimectional group of foraminifera are pres-
ent in each of the 30 samples from Raja Ampat. A total of 160
genera were identified in the sample material and categorized
according to Hallock et al. {2003). Sixteen genera represent
symbiont-bearing LBF with abundances ranging between
96.3% (sample Wa) and 22 9% (MR 18; text-fig. 44), 13 genera
represent opportunistic taxa, of which Elphidium is the most
abundant genus followed by Ammonia, and the majority of 131
genera belongs to the group of heterotrophic foraminifera
Other opportunistic taxa include Roraliamminag, Paratro-
chammina, Seprotrochammina, Trochammina, Virgulopsis,
Nonionides, Nonionella, Neocassidulina, Loxostomina, Sigma-
virguling, and Boliving. Relative abundances of the opportunis-
tic group range between 0.7% (N19) and 18.8% (AW12) and
heterotrophics constitute between 2.6% (Wa) and 65.9% (L 16).

The calculated FI values range between 9.7 (Wa) and 3.6
(MR.18) with an average value of 6 (tab. 4). Of the 30 samples,
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28 are above the threshold of 4, indicating supportive conditions
for reef growth and recovery (Hallock et al. 2003). Two samples
{U16 and MR 18) reveal FI valies below 4. Sample MR 18 isrel-
atively fine-grained and characterized by ammdant specimens
of Ammonia and lowest numbers of LBF. Sample U16 vielded a
similar FI value but contains numerically abundant hetero-
trophic foraminifera (65.9%). However, samples in immediate
vicinity (MR17 and U01, 02) show favorable FI values. The
sample collected at Wayag (Wa) shows an FI value of 9.7 but
contains mostly abraded tess of calcarinids (@b. 4, 9). The FI
values can be sorted in 4 categories: FI < 4 = marginal support
for reef growth, FI 4-6 = good support for reef growth, FI1 6-8 =
strong support for reef growth, FI > 8 = very strong support for
reef growth. The high FI values calculated for the majority of
sample sites show that the water quality at all sampled sites
around Raja Ampat, including sand channels with sparse coral
cover (Wa, MS03, and MS(M), are supportive of settlement and
growth of coral populations.

DISCUSSION

This large-scale survey provides the first comprehensive faumal
inventory and environmental analysis of recent benthic
foraminiferal biotas from shallow reef- and nearshore habitats
of the northern Raja Ampat Archipelago (Indonesia). A total of
421 benthic species were recovered from 30 samples at depths
between 1 and 49 meters. The foraminiferal assemblages con-
tained 49 agglutinated, 180 porcelaneous, and 192 hyaline per-
forate species.

The number of 421 species from shallow waters of Raja Ampat
compares to 182 species of from reefal and lagoonal sites at
Madang (Papua New Guinea; Langer and Lipps 1993). Our re-
cords indicate that only 71 gpecies are shared among both local-
ities (< 20%; as noted in the Systematics and Taxonomy
section). The mmmber of 421 species from Raja Ampat further
compares to 168 species reported from over 800 samples in the
size fraction =0.5 mm collected in the southwestern lagoon and
on the southem shelf of New Caledonia (Debenay 2012, p. 29).
Only 169 taxa from Raja Ampat are identical with the more than
1,000 species recorded from New Caledonia (Debenay 2012).
The 421 species from Raja Ampat compare to 264 taxa reported
from the Philippines (Graham and Militante 1959, to =200 spe-
cies from the Malay Archipelago (Millett 1898-1904), to 161
taxa from Papua (Haig 1988a, b,1993), and to 104 species re-
ported from the Chuuk Lagoon (Caroline [slands; Makled and
Langer 2012; see tab. 1). Parker (2009) docomented 404 species
from the Mingaloo Reef at Australia’s western coast, and Haig
(1997) 236 species from the nearby Exmouth Gulf. Our list of
foraminiferal species shows that 136 species from Raja Ampat
also occur in the ropical western Australian region. The studies
given above are directly comparable as they cover similar shal-
low-water depth ranges within the photic zone and comparable
habitat typologies in the wopical Central Indo-Pacific. With re-
spect to the relatively low number of samples, the narrow depth
range and small sample area examined (~ 2.500 km™), the num-
ber of identified species highlights the Raja Ampat Archipelago
as home tw the world’s highest known species richness of reef
foraminifera.

Most of the Raja Ampat assemblages revealed moderate to high
diversity Fisher's o values ranging between 15 and 43 (tab. 4).
Particularly high diversity values of Fisher's o (60 and 86) were
recorded in four assemblages and may represent some of the
highest valies ever recorded at reef sites. Almost equally di-
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Species richness, diversity and Fomm Index messures. Samples are listed alphabetically withinformation on depth, rumber of'species, number of speci-
mens, Shannon H diversity, equitability (J), Fisher alpha divemsity and Fomm Index values.

Sample Depth No. of No. of Shannon Equitability Fisher Foram
fE] species  specimens E J m Im:l&
APO9 8 84 291 3.827 0.8636 39.57 5.1
APL1D 17 75 280 3.454 0.8001 33.56 5.2
AWI12 48 73 309 348 0.8111 30.17 52
AWI13 27 53 341 2.837 0.7146 17.57 6.7
Bl4 4] 111 822 3316 0.704 34.58 6.7
Bl5 43 129 451 3.949 0.8125 60.38 5.0
CK 38 63 283 3.303 0.7972 2514 o4
CcM 36 72 290 3.567 0.834 30.68 5.9
ER22 24 68 264 3.257 0.772 29.66 59
ER23 24 71 243 1.69 0.2656 3374 4.8
FW 49 71 270 3.574 0.8385 3139 49
MR17 12 &1 277 131 0.8053 24.19 5.0
MR13 15 113 288 4.128 0.8732 68.51 3.6
MI05 3z 101 600 3.343 0.7244 34.78 6.2
MilDa 32 a2 305 2.539 0.6477 18.01 1.8
MS03 16 66 334 3.073 0.7336 24.65 T.1
ME04 14 73 303 3.203 0.7674 30.53 6.7
MG 18 74 203 3446 0.8005 31.87 54
Ms 27 87 330 3444 0.7713 38.53 6.5
M1g 30 168 370 4.271 0.8335 80.33 4.6
N19 30 47 288 2721 0.7068 15.94 T3
oT 26 58 il6 102 0.7438 20.84 6.9
vl 26 67 322 3.27% 0.7795 25.73 5.5
Uz 25 54 315 3.0l 0.7774 18.76 5.1
Ule 45 159 460 4.556 0.3988 86.05 3.8
Wa 1 26 EYLY 1.609 0.4938 6.327 9.7
w7 24 T2 207 3504 0.7724 30.23 6.5
WD 31 o1 313 3.673 08143 43.09 54
Y24 26 92 635 j.le6 0.7001 29.55 7.7
Y25 26 74 252 3.466 0.8053 3529 63

verse assemblages have only been reported from Madang (max.
o = 33; Langer and Lipps 2003) and Tobago, Caribbean (o =
50; Radford 1976a, b). Otherrecent reef studies on foramini fera
reported a maximum of o = 27 for a lagoonal assemblage in the
Maldives (Parker and Gischler 2011), and maximum o = 30 for
reef sites at Pemba (Zanzibar; Thissen and Langer 2017) and
around Moorea (French Polynesia; Fajemila, Langer and Lipps
201 5).

Diversity measures of the Fisher’s alpha (o) and Shannon’s H
diversity index revealed the presence of three different diversity
categories to which the assemblages can be attributed (text-fig.
4). The lowest diversity category (Category 1) is represented by
the shallowest sample from a current-exposed sandy channel
within the islands at Wayag (1m; o = 6.3). Medium to high di-
versity (Category 2; o = 15.9 - 43.1) records characterize most
of the samples from moderately deep to deep local fore-reef
slopes, and particularly high diversity (Category 3; o =604 -
86.1) was registered in four assemblages with a depth range

from moderately deep to deep fore-reef slopes (18 to 45 meters).
Diversity varies over the entire depth range, with a slight rend
towards higher diversity with increasing depth (text-fig. 5).

In the least diverse sample Wa, equitability is very low due to
the high dominance of two large and robust calcarinid species:
Calearing paudichaudii and Baculogypsinag sphaerulata. The
high percentage of damaged and abraded calcarinids in this as-
semblage (@ab. 9) indicates cwrrent-exposed environments and
suggests common reworking of the sediments. Low diversity
and equitability values are typical indicators for unstable envi-
ronmental conditions (Murmray 1991).

The high diversity of benthic foraminifera recorded in this study
corroborates the global species-wide biodiversity patterns that
highlight the Coral Triangle as the tropical marine biodiversity
hotspot (Roberts et al. 2002; Hoeksema 2007, Veron et al.
2015). On a local level, however, species richness differs from
site to site and is constrained by habitat-specific parameters in-
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TABLE 5

Fomminifieral wall type abundances. Percent abundances of the three
mainwall types (agglutinated, porcelaneous, hyaling) are given for each
sample.

T 2 =
g g8 &
£ 2 3
5 5 B
5 f s
Sample 2 5 &
AP0Y 16.5 144 69.1
AP1O 2007 11.4 679
AWI12 142 11.0 748
AWI3 73 7.9 B4.8

Bl4 11.3 10.2 78.5
B15 11.8 16.0 723
CEK 21.6 12.0 66.4
CM 23.1 13.1 63.8
ER22 13.3 10.6 76.1
ER23 18.5 22.2 59.3
FW 19.3 17.8 63.0
MG 2005 181 ol.4
MIO5 13.5 10.5 76.0
MI06& 10.2 6.6 833
MR17 159 17.3 66.8
MR8 5.2 344 604
MS03 78 162 T76.0
ME04 3.6 17.8 TES
Ms 73 17.6 75.2
NI1E 15.6 21.8 62.6
N1% 104 94 80.2
oT 10.1 7.3 8106
ol 202 B4 714
uoz 219 7.3 T0.8
Ulé 4.6 33.5 62.0
Wa 0.5 4.7 947
wWo7 165 57 718
WS 11.8 11.2 77.0
Y24 8.0 9.4 815
Y25 1.1 159 73,0
Total 12.6 13.9 73.5

cluding substrate, depth, currents, and nutrients. As outlined by
Sen Gupta (1999) for habitats of the inner shelf, diversity com-
maonly increases with depth. A moderate increase in Fisher's o
vahies has been recorded in this study and some particularty
high diverse samples were noted at the deepest collection sites
(text-fig. 5). An increase of tropical benthic taxa from coastal
settings towards the deeper fore-reef area is a common pattern

TABLE 6
Percent abundance of planktom ¢ forarm nifera. The abundance varies be-
tween O (sample Wa) and 23.9% (sample B15).

g
- 2
E £
= =
g 5
R = -
AP(O9 8 6.7
AP0 17 5.1
AWI2 48 3.4
AWI13 27 1.2
Bl14 41 7.7
Bls 43 239
CK 38 1715
CcM 6 43
Ez22 24 11.7
ER 23 24 16.8
FW 49 12.3
MG 18 8.7
MI05 32 38
MID6 32 22
MRIT 12 4.5
MRIE 18 7.1
Ms 27 2.1
MS03 16 0.3
M504 14 0.0
M8 an 1.
MN19 D 3.0
oT 26 3.1
ol 26 33
o2 25 0.6
uUle 45 10.0
Wa 1 0.0
Wo7 24 6.6
W08 31 12.3
Y24 260 0.5
Y25 26 8.4

in reefs of the Indo-Pacific (Thissen and Langer 2017; Langer
and Lipps 2003; Langer et al. 2013a; Fajemila, Langer and
Lipps 2015). Deviations from this general trend, however, were
also observed in the material from Raja Ampat and are probably
related to grain size, a featre that is intrinsically linked to wave
energy and the current regime. All high diverse assemblages
were recovered from fine-grained sediments and contained
abundant thin-shelled taxa, while shallow reef and channel sam-
ples vielded a lower mumber of species and abundant tests of
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thick-shelled forms. In addition, smaller heterotrophic forame
inifera were particularly almdant in some of the most diverse
samples (MR18, U16). Fne-gramed sediments may possibly
represent suitable substrates for heterotrophic foraminifera
{(Bohovskoy and Wright 1976). Interestingly, all foraminiferal
specimens, including LBF, in those very fine-grained samples
were of considerably small size. The underlying causes for this
kind of “dwarfism” ( Boltovskoy and Wright 1976) are unkown
but they may be related to optimal conditions for early repro-
duction (Lankford 1959; Phleger 1960).

Highest species richness values were found within the northemn-
maost areas of the archipelago, an area that is less densely popu-
lated and affected by human impact and home to some of the
maost pristine coral reefs. Further studies are required, however,
to verify whether this pattemn holds true for other remotely lo-
cated areas of the Raja Ampat Archipelago or if specific habitat
typologies or environmental features imbricate our observa-
tions.

Composition and funetional groups

Computational analysis of wall structural groups revealed that
hyaline perforate taxa dominate the foraminiferal biotas around
Raja Ampat (text-fig. 6). The recorded percentages are typical
for shelf areas and reef habitats in modem tropical oceans
{Muwrray 2006). The dominance of hyaline taxa is mainly driven
by the almdance of larger rotaliidd symbiont-bearing taxa, in
particular Amphisteginidae and Calcarinidae. Among the group
of hyaline perforate foraminifera, the Rotaliida are the most
prolific order while the Buliminida, Spirillinida, Lagenida, and
Robertinida merely contribute a marginal fraction to the total
foraminiferal fauna The second most abundant order is repre-
sented by the porcelaneous Miliolida, followed by almost
equally abundant agghitinated Textulariida. The abundance and
the number of species among the Rotaliida and the Miliolida
vary distinctly (text-fig. 7) with the Rotaliida representing about
40 percent of the total fauna while the Miliolida are the spe-
cies-richest order (180 species). Some of the miliolid species
are extremely rare, but in a few samples porcelaneous miliolids
constitute up to 40% of the total number of specimens (e. g.
sample U16&). Apart from their wall structure and phylogenetic
relationship, shallow-water benthic foraminifera can be classi-
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fied into three major finctional groups (mixotrophic
symbiont-bearing, heterotrophic, and opportunistic taxa).

Mixotrophic symbiont-bearing larger benthic foraminifera
(LBF) are common constituents of shallow, tropical warm
oligotrophic waters (Hallock 1999; Hohenegger 2011; Langer
and Hottinger 2000). In the material from Raja Ampat, 14 sam-
ples out of 30 are dominated by LBF (> 50%) and in 16 samples
smaller heterotrophic taxa including a few stress-tolerant op-
portunistic taxa represented more than 30% of the total number
of specimens {text-fig. 44).

The LBF recorded in our material comprise six different fami-
lies, 18 genera and 35 species. In addition, Hofker (1927) has
previously documented the presemce of OCycloclypeus
carpenteriin Raja Ampat. The samples from Wayag and Magic
Rock revealed the highest number of LBF (21 species). Com-
pared to previous and other studies from the tropical Central
Indo-Pacific and adjacent high-diverse ecoregions, the mimber
of LBF genera and species identified from Raja Ampat is
among the highest recorded so far (tab. 10). As shown in Table
9, studies from New Caledonia (Debenay 2012), the Ryukyus
(Hatta and Ujiié 1992; Gudmmdsson 1994; Hohenegger 1994;
Hohenegger et al. 1999; Yordanova and Hohenegger 2002,
2004), and the Philippines (Cushman 1921, Forderer unpubl.
data) exceed this number. Among the localities listed in Table 9,
New Caledonia and the Ryukyu Islands have been most exten-
sively studied. The LBF data, including those compiled for
Raja Ampat, docoment that the Coral Triangle and associated
ecoregions currently harbor the maximum number of LBF and
constitute the center of diversity in reefs of modem tropical
OCeans species.

In terms of total mumbers of individoals, larger Rotaliida are
more abundant than the larger Miliolida (tab. 7). Among the
perforate LBF, Amphisteginidae are the most abundant rotaliid
family followed by the Calcarinidae. Both families are charac-
teristic faunal elements in western Pacific reef sediments where
LBF frequently constitute major portions of the sediments (Lee
1995; BouDagher-Fadel 2008; Langer, Silk and Lipps 1997;
Fujita et al. 2014). While amphisteginids are common in reefs
and shallow carbonate environments around the globe,
Calcarinidae are largely restricted to the tropical westem and
central Indo-Pacific (Todd 1960; Hallock 1981; Hohenegger et
al. 1999; Renema 2002; Lobegeier 2002; Hohenegger 2006;
Fujita and Fujimura 2008; Fujita et al. 2016; Langer and
Hottinger 2000; Weinmann et al. 2013a). Among all LBF s, the
Amphisteginidae display the widest environmental tolerance
and are currently expanding their distributional range asa result
of rising temperatures and global climate chanpge (Langer and
Hottinger 2000; Langer et al. 2012; Langer et al. 2013a;
Weinmann et al. 2013a, b). They are the most prolific LBF car-
bonate producers in reefs worldwide and often act as ecosystem
engineers (Langer et al. 2012; Langer and Mouanga 2016).

Seven species of Amphisreging occur at Raja Ampat. One spe-
cies, Amphisteging sp., resembles A, radiara, but is consider-
ably smaller and has a more flattened test shape and is therefore
tentatively listed under open nomenclature. The taxon is possi-
bly identical with dmphisteging sp. 1 as reported from New
Caledonia and the Maldives (Parker and Gischler 2011;
Debenay 2012). Individual species of Amphisteging were pre-
viously shown to have specific depth preferences (e. g
Hohenegger 2000). The individual depth ranges recorded in the
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material from Raja Ampat are in agreement with previous ob-
servations from Indonesia and Japan. Amphisteginag sp. from
Raja Ampat was found slightly deeper than A radiata, a species
that has been reported to co-occur (Parker and Gischler 2011).
The trend towards deeper habitat preferences at Raja Ampat is
also documented in the R-mode cluster analysis, where the
deeper dwelling amphisteginids Amphisteging sp. and A
bicirculata chuster together (Subcluster 2.b; text-fig. 11).

An adaptation to shallow high energy habitats is most pro-
nounced in A. lobifera, a species that shares its environmental
preferences with Calcarinidae, Peneroplis spp., and
Cymbaloporerta spp.. Both calearinid species and Cymbalo-
poretta spp. were reported to live as epiphytes on filamentous
thalli of algae and seagrasses (e. g. Langer 1993; Debenay,
Sigura and Justine 2011). Amphisteging lessonii and A. radiata,
the two most abundant species of Amphisteging, co-occur with
the nummulitid Heterosteging depressa and the agglutinated
genera Textularia and Sakufia (text-fig. 11).

Our analysis shows that the abundance of the mummulitid
Heterpstegina depressa is positively cormrelated to that of 4
radiata (tab. 8). Their preference for firm substrate
{Hohenegger 2000) and sheltered microhabitats (Hallock &
Glenn 1986) may account for their close affinity. In addition,
Heterpstegina depressa was recorded as the most abundant
nummulitid at Raja Ampat. Nummulitids have occurrence min-
ima in high energy environments dominated by calcarinids but
their ammdance slightly increases in deeper waters (text-fig. 9).
Visual inspection showed that H. depressa specimens recovered
from coarse sediments had commonly thicker and larger test
centers with thinner peripheries compared to their counterparts
in finer gramed sediments and greater depths. As previously ob-
served, the thickness of Hererosreging tests increases in cur-
rent-exposed habitats to provide mechanical strengthening and
to resist entrainment (Briguglio and Hohenegger 2011; Eder,
Hohenegger and Briguglio 201 8).

As outlined above, the Calcarinidae are characteristic foram-
iniferal faumal elements in agitated and highly dynamic shal-
low-water environments (Hohenegger 1994). The calcarinid
family is represented by eight species and four genera (tab. 7).
So far, we were unable to find Schlumbergerella, a calcarinid
genus that is present in adjacent areas (Philippines, Indonesia,
Bah, Java Sea, Lesser Sunda Islands; Hofker 1927; Renema
2003). Schilumbergerella displays one of the most restricted dis-
tributions among calcarinids (Langer and Hottinger 2000;
Renema 2018), but the reason for its absence around Raja
Ampat requires further smdy. Restricted dispersal capabilities
andfor specific environmental requirements may possibly ac-
count for the limited distribution range (Lessard 1980; Langer
and Hottinger 2000).

The most widespread and abundant calcarinid recorded in this
study is Calcaring spengleri,a finding that agrees with previous
reports that this species (as well as Neorotalia calcar) occupies
a comparatively wide range of habitats (Renema 2002). The two
largest representatives of the Calcarinidae, Baculogypsina
sphaerulata and Calearing gaudichaudii, are not as common as
C. spengleri, but reach high abundances at the sampling sites
Wayag and Manta Sandy.

The depth range of both species ranges up to 43-45 m, which is
deeper than at the Ryukyu Islands (Hohenegger 1994;
Hohenegger et al. 1999), but in agreement with observations
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Symbiont-bearmg larger fommimiferaof Raga A mpat. All symbiont-bearing firmilies, genera, and
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species arg listed wi th their relativesbundancs (RA) in

the total assemblage and type of symbiont according to Lee and Anderson (199 1), Hallock and Peebles (1993), Hallock (1999), and Hohenegger et al.

(1999}, Species obtained through selective picking are indicated with a star symbaol,

Family Genus Species Photosymbiont RA (%)
Alveolinidae Afverlinelic * A. grovi * Miatom -
Borelis E. pulchra Diatom 0.035

Soritidae Amphisorus A. hemprichii Dinoflagellate 0,105

= Marginopora M. vertebralis Dinoflagellate (L0335
= FParasorites P. orbitolitoides Chlorophyte 0.026
= Sorites 5. awrbiculus Dinoflagellate 0.297
E Peneroplidae Dendriting * D, zhengae * Rhodophyte -
= Laevipeneraplis L. bradyi Chlorophyte 0,009
% L. malayensis Chlorophyte 0,079
EI Monalysiditm M. acicularis Rhodophyte 0,009
M. okinawaensis Rhodophyie 0,026

Peneroplis P. antiflarum Rhodophyte 0.270

P. pertusus Rhodophyte 0.262

. planatus Rhodophyte 0.279

Amphisteginidae  Amphistesing A. bicirewlata Diatom 0,759

A. fessonii Diatom 14.519

A. lobifera Diatom 0L681

A. madagascariensiz Diatom 0,052

A. papillosa Diatom 0,332

A. radiaia Diatom 8.376

A, sp. Diatom 1.030

L Calearinidae Baculogypsina B. sphaervlata Diatom 2.382
= Baculogypsinoides B. spinasus Diatom 0,052
g Calcaring C. defrancei Diatom 0.044
(<4 C. genelichedii Diatom 1.054
z C. hispida * Diatom .
£ C. ¢f. C. hispida Diatom 2.548
- C. mayori Diatom 02009
C. spengleri Diatom 4.624

Neorotalia N. calcar Diatom 1.797

Mummulitidas Assilina A, ammonoides Diatom 0.733

A, complanata * Diatom 5

A. dizeaidalis Diatom o1y

Heterostegina H. depressa Diatom 4.816

Nummulites N. venosus Diatom 0.279

from the Mahakam Delta and the Philippines (Langer and
Hottinger 2000).

The R-mode cluster analysis revealed that calcarinids form a
homogenous group with similar habitat preferences and envi-
ronmental requirements (Subcluster 1.b; text-fig. 11). An ex=
ception to this general pattern is Calcaring spengleri, a species
that shows a negative correlation with some of the most abun-
dant calcarinids (e.g. C. cf. C. hispida; tab. &) but higher affini-
ties to some of the smaller Rotaliida, agghitinated taxa, and the
very common Amphisteging lessonii, A. radiata, and
Heterostegina depressa (text-fig. 11). Renema and Hohenegger
{(2005) noted that C. spengleri occurs on coral mibble at depths
between 1 and 45 meters, whereas C. hispida is commonly
found as an epiphyte around reef flats.

The larger Miliolida are represented by three different families:
Alveolinidae, Peneroplidae, and Soritidae. The Alveolinidae
are the least abundant, followed by the Soritidae (RA = 0.5%)
and the Peneroplidae (R.A = 1%). Among the alveolinids, speci-

mens of Borelis pulchra were rarely observed during regular
picking and only a very few abraded specimens of Alweolinella
quoyi were recovered by selected picking in samples from
Manta Sandy (MS03, MS04). In contrast, 4. guoy is frequent in
samples from the lagoon at Madang, Papua (Langer and Lipps
2003) and at Motupore Island, southwest Papua (Lipps and
Severin 1986). In the Ryukyus, 4 guoyi exhibits strong prefer-
ences for firm substrates in shallow depths (Hohenegpger et al.
1999). Abraded/broken tests and rare occurrences were also
noted for Marginopora vertebralis, a large representative of the
miliolid family Soritidae and a species that has been frequenthy
encountered in reefal sites from Madang (Papua; Langer and
Lipps 2003). Around Raja Ampat, the Soritidae are generally
not abundant and the specimens recovered are comparatively
small in size. Most soritid species live as epiphytes in shallow
seagrass or algal habitats (Langer and Hottinger 2000; Murray
2006) and are less abundant on sandy substrates (Hohenegger et
al. 1999). Seagrass beds occur around the islands of Raja Ampat
but extensive meadows are rare (Agostini et al. 2012).
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mumber of species within each order.

Most species of larger symbiont-bearing foraminifera recov-
ered in this study are widely distributed and well documented
for the Indo-Pacific. For some of them, only few and scattered
records exist and their full distribution requires further study
(e.g. some Peneroplidae). The peneroplid Laevipeneroplis
Bradyi recorded in this study is among the species with an enig-
matic distribution. It is common in the Caribbean region and
prior to this study only a single record existed from the Great
Barrier Reef (Lizard Island; Baccaert 1987). Another record
from the Tuamotu Islands in the southem tropical Pacific is
questionable (Bicchi, Debenay and Pagés 2002), as the corre-
sponding text-figure illustrates a specimen of Parasorifes
orbitolitoides. New distributional range extensions can also be
reported for the peneroplid Mornalvsidium okinawaensis. This
species has originally been described from the Ryukyu Islands
(southem Japan) and has also been recorded from the Ningaloo
Reef area on Australia’s western coast (Hatta and Ujiié 1992a;
Parker 2009). Around Raja Ampat, abraded specimens of M
okinawaensis were present in samples from Wayag, Mioskon,
and Cape Mansoer but additional well-preserved specimens
have been found in material from Palawan (Philippines,
Firderer unpubl. data).

Some of the deep-dwelling foraminifera like Cyeloclypeus,
Planosteging, and Planorperculing, and the large soritid
Cyvclorbiculing are rare or absent as the sample range around
Raja Ampat was limited to 49m. Cwloclvpeus has previoushy
been recorded from Raja Ampat by Hofker (1927). He reported
specimens from localities off the northern coast of Waigeo at 32
and 83m depth (tab. 2). It also occurs abundantly off the Great
Barrier Reef at deep depths and off Port Moresby at 30-55 m
(Song, Black and Lipps 1994). Planoperculing and Plano-
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stegina were documented from some locations in Indonesia, in-
chiding Madang (Papua) and the southem part of Raja Ampat,
where they commonly occur in habitats deeper than 30m
{Hofker 1927, 1930, 1978; Hohenegger 1996, 2000; Renema
2003, 2006a, b; Langer unpubl. dats). For the large soritid
Cyclorbiculing, originally described from the Caribbean by
d’Orbigny (1839), only a single record from 57m depth in the
Timor Sea existed (Loeblich and Tappan 1994). It is highly
likely that these species are also present around Raja Ampat but
additional sampling at greater depths is necessary to verify their
PrEsence.

Smaller heterotrophic taxa comprise the majority of the species
identified in this study. They include abundant smaller hyaline,
porcelaneous and agghitinated taxa. The most abundant smaller
porcelaneous taxa reveal similar habitat preferences as docu-
mented in the R-mode cluster analysis (text-fig. 11, Subchster
2b). The larger nummuliid Assiling ammonoides is the only
symbiont-bearing species that clusters within the group of
miliolids. Assilina ammonoides is widely distributed throu ghout
the Indo-Pacific, is known to tolerate a comparatively wide
range of environmental conditions and has been reported from
soft subsrates in low energy environments (Hohenegger 1904;
BouDagher-Fadel 2008). High abundances 4. ammonoides
were documented from the Ryukyus between fore-reef and la-
goonal environments (Hohenegger 1994,

Highest abundances of miliolid foraminifera (34.4%) were ob-
served in very fine-grained sediments at the Magic Rock sample
site (MR 18). This site is also characterized by the presence of
abundant specimens of Ammonia. A correlation between high
abundances of miliclids and Ammonia has been also reported



from the Maldives and from Rodrigues in the Indian Ocean
{(Montaggioni 1981; Parker and Gischler 2011). The presence
of abundant specimens of Ammonia is commonly interpreted to
result from higher nutrient levels. Interestingly, abundances of
the newly described species Denroplanispirinella occulta
strongly correlate with the presence of Ammonia (tab. 8). The
environmental preferences of D. occulta are yet unknown, how-
ever, its occurrence is not restricted to fine-grained sediments
where Ammonic was most abundant. The highest number of
smaller heterowrophic specimens was in fine- grained sediments
from Uranie (U16) but only modest umbers of Ammonia were
recorded. The R-mode cluster analysis shows that Subchster
l.a contains most of the opportunistic taxa (text-fig. 11). Some
species of Elphidium, however, show higher affinities to other
taxon groupings and indicate that the general assignment of
elphiids as opportunistic foraminifers, requires revisions.

Reef status assessment: FoRAM Index

The status of reefal environments around Raja Ampat was ana-
lyzed using the Foraminifera in Reef Assessment and Monitor-
ing (FoRAM) Index (FI; Hallock et al. 2003). The Fl index is a
measure to assess the environmental suitability for carbonate
accretion and growth of calcifying organisms in reefs. Previous
studies concluded that the majority of reefs in the archipelago
were in good o excellent condition, but declining fish stocks
and water quality were reported for several sites (McKenna,
Bolis and Allen 2002; Palomares and Heymans 2006;
Ainsworth, Pitcher and Rotinsulu 2008; Agostini et al. 2012).
Abundance records of functional groups (symbiont-bearing,
heterotrophic, and opportunistic foraminifera) and FI computa-
tions show that values range between 9.7 and 3.6 with an over-
all average of 6 (text-fig. 44; tab. 4). Moreover, out of 30
samples, 28 are above the threshold of 4, indicative of condi-
tions that support reef growth (Hallock et al. 2003). The two
samples with values below 4 (U16, MR1 8) were taken from one
of the most pristine regions within the archipelago and samples
from immediate proximity (U01, 02, MR17) indicate very
supportive conditions (FI = 5). The highest FI value (FI 9.7)
was calculated for Wayag (Wa), an assemblage that almost en-
tirely consists of the shells of the symbiont-bearing
Calcarinidae (100% symbiont-bearing taxa would result in an
FI of 10). Since abraded tests are very abundant, this excep-
tional high FI has to be interpreted with caution, as this might
indicate an accumulation of dead larger foraminiferal tests over
time (Hallock 2012). The sample material examined covered a
wide range of habitat typologies (shallow coastal sites to
fore-reef) and sediment types (texture, grain size) and FI values
were found to be high throughout the sampling area. This sup-
ports the notion that strong environmental stressors (e.g.
entrophication, pollution) are not yet effective to significantly
impact mixotrophy (algal symbiosis) and coral reef growth {at
least for the sites examined). Our survey is thus in line with ob-
servations that the pristine coral reefs of Raja Ampat are gener-
ally in good condition, in contrast to rampant reef destruction in
other areas of Southeast Asia.

Large-scale logging activities, soil erosion, increasing rates of
siltation and illegal fishing practices continue to threaten the in-
tegrity of Raja Ampat's coral reef ecosystem (McKenna, Allen
and Suryadi 2002; McKenna, Bolis and Allen 2002; Erdmann
and Pet 2002; Turak and Souhoka 2003), but in 2015, West Pa-
pua was declared Indonesia’s first “conservation province™ by
the West Papusn govemment. Our research on benthic
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foraminifera provides a comprehensive baseline survey and the
first protist perspective on the status of reefs around Raja
Ampat. The quantitative data can be used to monitor rising in-
fluences of natural events and anthropogenic activities. Future
changes can be compared to our baseline data and the develop-
ment of changes can be determined over time. Quantitative data
on foraminiferal assemblages including computations of FI in-
dex values may thus preserve environmental information as
ecological tracers in coral reef ecosystems.

SUMMARY AND CONCLUSIONS

A total mumber of 421 species were recorded in this first com-
prehensive study on modem shallow -water benthic foraminifera
from reef and nearshore environments from the Raja Ampat Ar-
chipelago (Indonesia). Five new species of Miliolidae were de-
scribed in a previous study, including the new pgenus
Dentoplanispirinella Forderer and Langer. Analysis of the as-
semblages shows that the area contains an exceptionally rich
biota of benthic taxa with some of the highest diversity values
reported to date for foraminiferal reef faunas. This provides
strong support for previous observations that the archipelago
represents one of the world’s biologically richest locations for
reefs in modem oceans. Porcelaneous Miliolida are particularly
species-rich and constitute the most diverse foraminiferal order
in coral reef environments of Raja Ampat. Diversity, in general,
depends on sediment characteristics and is higest in very
fine-grained sediments where small, thin-shelled taxa are most
abundant.

Symbiont-bearing larger foraminifera contribute a substantial
portion to the foraminiferal fauna. A total of 35 species and 18
genera of LBF were recovered at depths between 1 and 49 me-
ters, indicating that the Raja Ampat Archipelago is an integral
part of the area of maximum diversity for larger foraminifera.
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The foraminiferal fauna of the sites surveyed is dominated by
hyaline taxa with the most relevant species being representa-
tives of the symbiont-bearing families Amphisteginidae and
Calcarinidae. Species of these families reveal environmental
preferences in terms of depth, substrate, and water energy that
match observations from other localities in the Indo-Pacific
realm. Both Amphisteginidae and Calcarinidae are ubiquitous
components of the sediments and constitute 40.5% of the total
fauna.

The clear and pristine waters of Raja Ampat, the homogenous
composition of sediments and the lack of stable and pronounced
thermoclines resulted in comparatively similar foraminiferal
faunal assemblapes in the region. Depth preferences of individ-
ual species, as recorded from other reefal areas of the Indo-Pa-
cific, are less pronounced and individual habitats and faunal
assemblages only weakly correlate with depth. Discrete geo-
graphical pattems of individual faunal assemblages were not
detected and the lateral connectivity of habitats and assem-
blages appears to be high. The importance of hydrodynamic
forces in structuring foraminiferal biotas has been recognized
and account for compositional differences in assemblages col-
lected from sheltered and w ave exposed habitats. This is gener-
ally in agreement with previous observations on coral
communities from the Raja Ampat area, showing that the reef
habitats are highly interconnected and mainly controlled by ex-
posure to wave energy levels. The analysis of the Foraminifera
in Reef Assessment and Monitoring (FoRAM) Index revealed
favorable water quality conditions suitable to support calcifying
symbiosis and reef carbonate accretion at all surveyed sites.
This conclusion is in line with on-site dive observations of high
ratios of alundant live coral cover and abundant and varied as-
sociated fish, indicating that, overall, reefs at Raja Ampat are in
very good condition.
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SYSTEMATICS AND TAXONOMY
Systematic concepts are of transitory nature, subject to perma-

nent modifications and reflect the current state of our knowl-
edge and techniques. Almost all modem and fossil foraminifera
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have been described on the basis of morphological characters
but the recognition of species has been subject to continuous re-
consideration. With the advent of molecular techniques, taxo-
nomic endeavors in foraminifera have shifted from classic
maorphology-based to molecular approaches. The vast number
of fossil taxa, however, represents a severe limitation, as fossil
specimens can only be defined on their morphological test fea-
tures and cannot be characterized by molecular techniques. Be-
cause of the cuwrent contrast between molecular and
maorphological lines ofevidence, a fusion of molecular and mor-
phological systematics with type material has recently been
suggested (Roberts et al. 2016). To date, molecular 185 rDNA
barcodes are inventoried for ~560 species or phylotypes
{http:/forambarcoding.unige.ch) but comprise only a fraction
of the true diversity of foraminifera in modem oceans. Over the
last decade, molecular techniques have resolved the relations
among major rhizarian groups (Burki et al. 2010; Burki and
Keeling 2014; He etal. 2016, Sierra etal. 2013, 2016), provided
a new supraordinal classification scheme for foraminifera
{Pawlowski etal. 2013) and a phylogeny of the Rotaliida with 3
new superfamilies and 10 new families (Holzmann and
Pawlowski 2017). Ower the next years, the imventory of
foraminiferal barcodes will expand, but the stams of benthic
foraminiferal taxonomy is currently still debatable. For the sys-
tematic concept applied here, we, therefore, follow the
suprageneric classification of Loeblich and Tappan (1992,
1994) and Kaminski (2004) for apglutinated foraminifera.

The main references used for the identification of species in-
clude the work of Loeblich and Tappan {1994) from the Sahul
Shelf and Timor Sea, Debenay’s (2012) catalogue of
foraminifera from New Caledonia, the work of Haig (1988) and
Parker (2009) on foraminifera from the Papuan Lagoon (New
Guinea) and Western Australia’s Ningaloo Reef, and the mono-
graph by Hottinger, Halicz and Reiss (1993) on modem
foraminifera from the Gulf of Agaba (among many others, see
synonomy list and the mention of previous smdies in the Intro-
duction).

A total of 421 species were identified and 419 are illustrated by
high-resolution scamming electron microscope pictures and/or
light microscopic images (Pls. 1-51). For most species, three or
maore pictures are provided to portray the relevant morphologi-
cal test features. In addition, growth stages for a few species and
test preservation changes are illustrated to show the range of test
variability. Among the 178 species of the superfamily
Milioloidea Ehrenberg ( 1839), five were described as new and
published separately (Forderer and Langer 2016). For numerous
species, a tentative (cf) identification or open nomenclature
(sp.)is used. Some of them may represent new species, for oth-
ers, the material was insufficient or modem revisions of type
material are not yet available.

For each species, a comprehensive synonymy is given. This in-
chides material from well-illustrated monographs from the en-
tire Indo-Pacific Ocean realm, literatwre from nearby regions
and material from unpublished localities. To reflect the
biogeographic range and occurrence of each taxon, information
on collection areas is provided for records listed in the synon-
ymy. Notes on morphological key features are given for those
species that have not yet been formally described in the litera-
ture. This includes a brief description of the coiling mode,
chamber amrangement, ornamental and apertral features, su-
tures, form of the test, and charactenstics of the test wall. Re-
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marks are given whenever necessary and inchide information Description: Test planispiral, partially involute, laterally

on particular morphological features, notes on the preservation
of the test, and comparisons with similar taxa.

Repository: All samples and illustrated specimens will be de-
posited in the micropaleontological collections of the Goldfu
Museum ({Steinmann Institut), University of Bonn, Germany.

Class FORAMINIFERA d'Orbigny 1826

Subclass TEXTULARIIA Mikhalevich 1980 (based on
Kaminski 2004)

Order ASTORHIZIDA Lankester 1885

Suborder SACCAMMININA Lankester 1885

Superfamily PS AMMOSPHAEROIDEA Haeckel 1894

Family PSAMMOSPHAERID AE Haeckel 1894

Sorosphaera Brady 1879

Sorosphaera T sp.
Plate 2, figures 1-3

Description: Test large, consisting of a series of irmegularly ar-
ranged subglobular chambers added without a distinct arrange-
ment; wall agghitinated with loosely cemented coarse grains
and at times sponge spicules; apertural features uncertain, open-
ings surrounded by a rim.

Order LITUOLIDA Lancester 1885

Suborder LITUOLINA Lancester 1885
Superfamily LITUOLOIDEA de Blainville 1827
Family HAPLOPHR AGMOIDIDAE Maync 1952

Haplophragmoides Coshman 1910

Haplophragmoides sp.
Plate 1, figures 4-6

slightly compressed, periphery rounded; six to seven chambers
in the final whorl, slowly increasing in size, slightly inflated,
sutures depressed and distinct, slightly curved; wall aggluti-
nated with particles of different sizes (including spicules), very
smoothly finished; apermire a low equatorial opening at the in-
ner margin of the final chamber.

Suborder SPIROPLECTAMMININA Mikhalevich 1992
Superfamily SPIROPLECTAMMINOIDEA Cushman 1927
Family SPIROPLECTAMMINIDAE Cushman 1927a
Subfamily SPIROPLECTAMMININAE Cushman 1927a
Spiraplectinella KiseI'man 1972

Spiroplectinella? sp.

Plate 7, figures 13, 14

Description: Test biserial in the later portion, large, elongate,
presumably planispiral in the early portion; chambers gradually
increasing in size as added, last chamber aberrant; sutures
slightly depressed; wall coarsely agglutinated, smoothly fin-
ished, abraded; aperture obscure.

Remarks: The specimen recovered is heavily abraded. It also
shows an aberrant growth in at least the final chamber. The ini-
tial stage appears to be planispiral and the taxon is tentatively
assigned to Spiroplectinella.

Family NOURIIDAE Chapman and Parr 1936
Nouria Heron-Allen and Earland 1914

Nourda armata? Collins 1958
Plate 1, figures 13, 14

F Nowria textid ariformis Hada subsp. armata COLLINS 1958, p. 352, pl.
1, figs. 11a, b

Oceurrence: 7 Great Barrier Reef (Collins 1958).
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Suborder TROCHAMMININ A Saidova 1981
Superfamily TROCHAMMINOIDEA Schwager 1877
Family TROCHAMMINIDAE Schwager 1877
Parafrochamming Brinmmann 1979

Paratrochammina globorotaliformis (Zheng 1988)
Plate 1, figures 1-3

Trochamming globorotaliformis ZHENG 1988, p. 83, 316, pl. 39, fig 3.
Paratrochammina globorotaliformis (Zheng) — LOEBLICH and
TAPPAN 1994, p. 23, pl. 23, figs. 1-12.

Occurrence: East China Sea (Zheng 1988), Timor Sea
{Loeblich and Tappan 1994).

Trochammina Parker and Jones 1859

Trochamming carinaia Cushman and MceCulloch 1939
Plate 1, figures 7-9

Trochamminag carinata CUSHMAN and MCCULLOCH 1939, p. 109,
pl 12, fig 3. — DEBENAY 2012, p. 101, 258,

Oceurrence: off Guadalipe, Baja California (Coshman and
McCulloch 1939), New Caledonia (Debenay 2012).

Trocham minag sp.
Plate 1, figures 10-12

Dezcription: Test planoconvex with low, rochospirally coiled
chambers; chambers continuously increasing in size as added,
six chambers in the final whorl; sumres distinct, strongly
curved backwards; wall on the spiral side coarsely agglutinated,
smoothly finished on the umbilical side; aperture umbilical, an
interiomarginal arch bordered by a weakly developed rim.

Sepiotrochammina Zheng 1979

Sepiotrochamminag gonzales (Seiglie 1964)
Plate 1, figures 17, 18

Remaneica gonzalesi SEIGLIE 1964, p. 500, pl. 1, figs. 7, 8.
Septotrochamming gonzalesi (Seighe) — LOEBLICH and TAPPAN
1994, p. 25, pl. 28, figs. 1-5. - DEBENAY 2012, p. 93, 259,

Occurrence: Venezuela (Seiglie 1964), Timor Sea (Loeblich
and Tappan 1994), New Caledonia (Debenay 2012).

Rotaliamming Cushman 1924

Rotaliamminag sp.
Plate 1, figures 15, 16

Rataliammina chitinosa (Colling)— LOEBLICH and TAPPAN 1994, p.
24, pl. 27, figs. 7-9, not figs, 4-5,
Rotalf amming sp. 1P 2009, p. 22, fig. 174, b

Remarks: This species shows more chambers (7-8) than
Rotaliammina chitinosa (Collins) that shows 5-6 chambers, and
is probably a new species. For remarks on the morphology see
description and remarks in Parker (2009; p. 22).

Occurrence: Timor Sea (Loeblich and Tappan 1994), Ningaloo
Reef (Parker 2009).
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Suborder VERNEUILININA Mikhalevich and Kaminski 2004
Superfamily VERNEUILINOIDEA Cushman 1911

Family VERNEUILINIDAE Cushman 1911

Gaudryina d'Orbigny 1839

Gaudrying attenuats Chapiman 1902
Plate 3, figures 1-3

Gaudrying attenuata CHAPMAN 1902, p. 400, pl. 36, fig 10 -
LOEBLICH and TAPPAN 19494, p.21,pl. 18, figs. 1-13. - DEBEN AY
2012, p. B1, 260,

Crandrying attenuata Cushman — CUSHMAN 1921, p. 152,pl. 30, fig 4.

Remarks: Loeblich and Tappan (1994) depict a high degree of
variability in this species. Chapman (1902) illustrates a very
distinctive specimen.

Occurrence: Funafuti (Chapman 1902), New Caledonia
{Debenay 2012), Philippines (Cushman 1921).

Gaudrying guadrangularis Bagg 1908
Plate 3, figures 4, 5

Gaudrying quadrangularis BAGG 1908, p. 133, pl. 5 fig. 1.
LOEBLICH and TAPPAN 1994, p. 21, pl. 17, figs 22, 23,
DEBENAY 2012, p. 81, 260,

Remarks: The species is tentatively placed in Gaudrying (not
Pseudogaudrying Cushman) as there is no evidence of a
canaliculated wall.

Oceurrence: Hawali (Bagg 1908), Timor Sea (Loeblich and
Tappan 1994), New Caledonia (Debenay 2012).

Order LOFTUSIIDA Kaminski and Mikhalevich 2004
Suborder BIOKOWVININA Kaminski 2004

Superfamily COSCINOPHRAGMATOIDEA Thalmann 1951
Family HADDONIIDAE Saidova 1981

Bdelloidina Carter 1877

Bdelloiding aggregata Carter 1877
Plate 2, figures 4, 5
Bdelloiding aggregata CARTER 1877, p. 201, pl. 13, figs. 1-8. —

BRADY 1884, p_319, pl. 36, figs. 4-6.— HOKFER 1968, p_ 15, pl.1,
figs. 13-20.— LOEBLICH and TAPPAN 1994,p.19,pl. 13, figs. 1-7.

Oceurrence: Admiralty Islands (Brady 1884), Java (Hokfer
1968), Timor Sea (Loeblich and Tappan 1994).

Haddonia Chapman 1898

Haddonia torresensis Chapman 1898
Plate 2, figures 6-12

Haddonia torresiensis CHAPMAN 1898, p. 454, pl. 28, figs. 1-5. —
CHENG and ZHENG 1978, p. 158, pl. 1, figs. 1,2. - LOEBLICH and
TAPPAN 1987, p. 92, pl. 84, figs. 1, 2. - LOEBLICH and TAPPAN
1994, p. 18, pl. 9, figs. 5,6; pl. 11, figs. 6-11. —- LANGER and LIPPS
2003, p. 152, fig. 7B: ¢. — PARKER 2009, p. 32, fig 24a-e. —
DEBENAY 2012, p. 82, 261.

Remarks: The initial coiled stage is lacking and only fragments
of the later uniserial stage have been found in our material.

Occurrence: Torres Strait (Chapman 1898), Xisha Islands
{Cheng and Zheng 1978), Atlantic and Pacific, Eocene to Holo-
cene (Loeblich and Tappan 1987), Timor Sea (Loeblich and
Tappan 1994), Madang, Papua New Guinea (Langer and Lipps
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2003), Ningaloo Reef (Parker 2009), New Caledonia (Debenay
2012).

Order TEXTULARIIDA Delage and Herouard 1896
Suborder TEXTULARIINA Delage and Herouard 1896
Superfamily EGGERELLOIDEA Cushman 1937
Family EGGERELLIDAE Cushman 1937
Rudigaudrying Cushman and McCulloch 1939

Rudigaudrying minor (Chapman 1901)
Plate 2, figures 19, 20

Haddonia minor CHAPMAN 1901, p. 384, pl. 34, figs. 1, 2. - COL-
LINS 1958, p. 352. - BACCAERT 1987, p. 11, pl. fﬁgﬁ. 1-5.

Rudigaudrying minor (Chapman) — PARKER 2009, p. 32, figs. 26a-k;
27ak.

Occurrence: Funafuti (Chapman 1901), Great Barmrier Reef
{Collins 1958, Baccaert 1987), Ningaloo Reef (Parker 2009),
Madang, Papua New Guinea (Langer unpubl. data).

Family PSEUDOGAUDRYINIDAE Loeblich and Tappan 1985

Subfamily PSEUDOGAUDRYININAE Loeblich and Tappan
1985

Freudogaudrying Cushman 1936

Pseudogaudryina pacifica Cushman and McCulloch 1939
Plate 3, figures 6-10

Caudrying  (Prendogaudrying)  atlantica  (Bailey) war  pacifica
CUSHMAN and MCCULLOCH 1939, p. 94, pl. 9, figs. 1, 2.

FPrendogaudrying pacifica Cushman and MeCulloch - LOEBLICH and
TAPPAN 1994, p. 33, pl. 45, figs. 20-23. — DEBENAY 2012, p. 89,
262,

Gaudrying convexa (Karrer)— PARKER 2009, p. 31, figs. 23a-h,

Occurrence: San Benito Island (Cushman and Meculloch
1939), Timor Sea (Loeblich and Tappan 1994), New Caledonia
{ Debenay 2012}, Ningaloo Reef (Parker 2009).

Preudogandryina sp.
Plate 3, figures 11, 12

Frendogaudryinasp. AHOTTINGER, HALICZ and REISS 1993, p. 40,
pl 19, figs. 1-11.

Remarks: The test of this species is tapering in the initial portion
of the test and thus differs from P. pacifica Cushman and
McCulloch. However, it could also possibly represent a gamont
or agamont of P pacifica. For morphological details see de-
scription in Hottinger, Halicz and Reiss (1993).

Oceurrence: Gulfof Agaba (Hottinger, Halicz and Reiss 1993).
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Subfamity SIPHONIFEROIDINA E Loeblich and Tappan 19835
FPlornikoving Mikhalevich 1981

Flornikoving transversaria (Brady 1884)
Plate 3, figures 13-16

Textularia transversaria BRADY 1884, p. 359, pl. 113, figs. 3-5,

Crawdrying (Siphogaudrying) transversaria (Brady) — CHENG and
ZHENG 1978, p. 165, pl. 2, fig. 18ac.

Flotni koving transversaria (Bmdy)— DEBENAY 2012, p. 87, 262,

Remarks: The generic assipnment follows Debenay (2012).

Occurrence: Torres Strait (Brady 1884), Xisha Islands (Cheng
and Zheng 1978), New Caledonia (Debenay 2012).

Siphonifervides Saidova 1981

Siphoniferoides dphoniferus (Brady 1881)
Plate 3, figures 17-22

Textularia siphonifera BRADY 1881, p. 53. - BRADY 1884, p. 362, pl.
42, figs. 25-20, — CUSHMAN 1924, p. 115, pl. 21, figs. 4-7.

Crawdrying (Siphogaudrying) siphonifera (Brady) - GRAHAM and
MILITANTE 1959, p. 30, pl. 2, figs. 12, 13. - CHENG and ZHENG
1978, p. 164, pl. 2, figs. 14a-c, 15-17.

Siphoni feroides siphoni ferus (Brady) —-LOEBLICH and TAPPAN 1594,
p- 33, pl. 46, figs. 3-6 (not figs. 1, 2 and 7-10). - LANGER and LIPFS
2003, p. 153, fig 7D: b. — PARKER 2009, p. 39, figs. 32a-h —
DEBENAY 2012, p. 93, 262.

Oceurrence: Hawaii and Admiralty Islands (Brady 1881, 1884),
Samoa (Cushman 1924), Philippines (Graham and Militante
1959), Xisha Islands (Cheng and Zheng 1978), Timor Sea
{Loeblich and Tappan 1994), Madang, Papua New Guinea
(Langer and Lipps 2003), Ningaloo Reef (Parker 2009), New
Caledonia (Debenay 2012).

Family VALVULINIDAE Berthelin 1880
Subfamily VALVULININ AE Berthelin 1880
Clavuling d'Orbigny 1826

Clavuling pacifica Cushman 1924
Plate 2, figures 13-18

Clavuling angulariz d'Orbigny — BRADY 1884, p. 396, pl. 48, figs.
2224,

Clavuling pacifica CUSHMAN 1924, p. 22, pl. 6, figs. 7-11. - GRA-
HAM and MILITANTE 1959, p. 32, pl. 2, figs. 17a, b. - BARKER
1960, pl. 48, figs. 22-24. — CHENG and ZHENG 1978, p. 166, pl. 3,
fig. 11a,b. —BACCAERT 1987, p. 35, pl. 11, figs. 7, 8. -LOEBLICH
and TAPPAN 1994, p. 34, pl. 47, figs. 16-24. - LANGER and LIPPS
2003, p. 152, fig 7D: a. — PARKER 2008, p. 26, figs. 21a-f; 222+, —
MAKLED and LANGER 2011, p. 236, fig. 3: 7-10. — DEBENAY
2012, p. 7R, 262,

Remarks: For differences between C. angularis and C. pacifica
see discussion in Parker (2009; p. 28).

Ocewrrence: Admiralty Islands ( Brady 1884, Barker 1960), Sa-
moa (Cushman 1924), Philippines (Graham and Militante
1959), Xisha Islands (Cheng and Zheng 1978), Great Barrier
Reef (Baccaert 1987), Timor Sea (Loeblich and Tappan 1994),
Madang, Papua New Guinea (Langer and Lipps 2003),
Ningaloo Reef (Parker 2009), Caroline Islands (Makled and
Langer 2011), New Caledonia ( Debenay 2012).
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Family TEXTULARIIDAE Ehrenberg 1838
Subfamily TEXTULARIINAE Ehrenberg 1838
Sahulia Loeblich and Tappan 1985

Sahulia barkeri (Hofker 1978)
Plate 4, figures 1-4

Textularia trochus & Orbigny —BRADY 1884, p. 366, pl. 43, figs. 15,16,
8.

Textularian. sp. BARKER 1960, pl. 43, figs. 15, 16, 18.

Textularia barkeri HOFKER 1978, p.27, pl. 1, fig. 2.

S.:ﬁurmmrxe;fﬂmm}-mEBL|5Hm3Tm N 1994,p.27,pl.32,
figs. 1-8. —PARKER 2009, p. 35, fig. 28a-d —- DEBENAY 2012, p.92,
263,

Occurrence: New Guinea (Brady 1884), Eastern Indonesia
{Hofker 1978), Timor Sea (Loeblich and Tappan 1994),
Ningaloo Reef (Parker 2009), New Caledonia { Debenay 2012),
Madang, Papua New Guinea (Langer unpubl. data).

Sahulia conica (" Orbigny 1839)
Plate 4, figures 5-8

Textularia conica D'ORBIGNY 1839, p. 143, pl 1, figs. 19, 20, —
BRADY 1884, p. 365, pl. 43, figs. 13, 14. —CUSHMAN 1921, p. 123,
pl. 25, figs. 22, b. —- CHENG and ZHENG 1978, p. 159, pl. 1, fig. 6a, b.
— HATTA and UJTEE 1992, p. 58, pl. 2, figs. 5, b. — SZAREK 2001, p.
94, pl.§, figs. 1921 — DEBENAY 2012, p. 9, 263

Occurrence: Cuba (d'Orbigny 1839), Friendly Islands and
Torres Strait (Brady 1884), Philippines (Cushman 1921), Xisha
Islands (Cheng and Zheng 1978), Ryukyus (Hatta and Ujiié
1992), Sunda Shelf (Szarek 2001), New Caledonia (Debenay
2012).

Sahulia cf. S. conica (d’Orbigny 1839)
Plate 4, figures @, 10

of, Textularia conica D'ORBIGNY 1839, p. 143, pl. 1, figs. 19, 20.

Remarks: Our specimens resemble Textularia truncara Hoghind
as identified by Loeblich and Tappan (1994; p. 30, pl. 35, figs.
B-13).

Occurrence: Sahulia conica was originally described from
Cuba.

Sahulia of. 8. kerimbaensis (Said 1949)
Plate 4, figures 15-20

ef Textularia kerimbaensiz SATD 1949, p 6, pl. 1, fig 8.
Sahudia kerimbaensis (Said) — THISSEN and LANGER 2017, p. 24, pl.
1, figs. 19-22,

Occurrence: Zanzibar (Thissen and Langer 2017), Madang, Pa-
pua New Guinea (Langer unpubl. data). Sahkwlia kerimbaensis
was originally described from the Red Sea.

Soahulia of. 5. lufzei Langer 1992
Plate 4, figures 11, 12

cf. Sahulia hazei LANGER 1992, p. 86, pl. 1, figs. 4-6.

Remarks: Our specimen may represent an early developmental
stage of & [uizei Langer

Occurrence: Sahulia lzel was originally described from
Mandang, Papua New Guinea.



Sahulia neorugosa (Thalmann 1950)
Plate 4, figures 23, 24

Plecanivm rugosum (not Textularia rugosa d'Orhigny 1826) REUSS
1869, p. 453, pl. 1, fig. 3a, b [fide Thalmann 1950].

P Textudaria corrugata Herom-Allen and Earland - CUSHMAN 1932, p.
12, pl. 3, fig. 40.b (not fig. 2).

Textularia rugosa (Reuss) — LALICKER and MCCULLOCH 19440, p.
139, pl. 16, figs. 21a-c.

Textularia neorugosa new nams THALMANN 1950, p. 45, not figured.
— CHENG and ZHENG 1978, p. 160, pl. 1, figs. Iﬂ'a-q i1, 12, -
HATTA and UJIE 1992, p. 59, pl. 2, figs. Ea,b

Remarks: This species is very common in the material from
Raja Ampat. [t is characterized by an elongated test with an
acute periphery, where early chambers are distinctly com-
pressed and later chambers show deep indentations above the
sutures. This species also resembles Sahulia cf. 8 kerimbaensis
Said reported from the Red Sea

Occurrence: 7 Fiji (Cushman 1932), Mexico and Gulf of Cali-
fornia (Lalicker and McCulloch 1940), Xisha Islands (Cheng
and Zheng 1978), Ryukyus (Hatta and Ujiié 1992).

Sahulia? sp. 1
Plate 4, figures 25, 26

Dezcription: Test biserial, slightly elongated, chambers gradu-
ally increasing in width, slightly inflated; sutures depressed,
oblique, obscure in the early portion; wall coarsely agglurti-
nated, roughly finished; aperture a straight slit at the base of the
inner margin of the final chamber.

Remarks: The mitial portion is broken. The specimen probably
has internal partitions and is tentatively placed in Sahulia
Loeblich and Tappan 19835.

Sahulia sp. 2
Plate 4, figures 13, 14

Dezcription: Test biserial, slightly broader than high; chambers
rapidly increasing in height and width as added, somewhat con-
stricted at the outer margins; sutres depressed, distinct; wall
agglutinated with loosely cemented particles of various shapes
and sizes, including spicules, smoothly finished; aperture a low
slit at the inner margin of the final chamber.

Texrularia Defrance 1824

Textwlaria agelutinans A’ Orbigny 1839
Plate 5, figures 1,2

Textularia agglutinans D"ORBIGNY 1839, p. 144, pl. 1, figs. 17, 18,
3234 —CUSHMAN 1921, p. 106, pl. 20, fig. 8. - LECALVEZ 1977,
13,14, figs. 1-3. — CHENG and ZHENG 1978, p. 159, pl. 1, figs. 4,
Ea—c. HO%I'NGER_, HALICZ and REISS |9‘93Pp 315 pl |3 ﬁy

1-9. — LOEBLICH and TAPPAN 1994, p. 27, pl. 33, figs. 8-12. -
PARKER 2009, p. 44, fig. 33ak - DEBENAY 21}|2, p- 95, 263. -
LANGER et al. 2013, p. 160, fig. 4: 8. — THISSEN and LANGER

2017, p. 26, pl. 2, figs. 1-4.

Ocewrrence: Cuba (d'Orbigny 1839, Le Calvez 1977), Philip-
pines (Cushman 1921), Xisha Islands (Cheng and ZHENG
1978), Gulf of Aqgaba (Hottinger, Halicz and Reiss 1993),
Timor Sea (Loeblich and Tappan 1994, Ningaloo Feef { Parker
2009), New Caledonia (Debenay 2012), Bazaruto (Langer et al.
2013), Zanzibar (Thissen and Langer 201 7).

Textwlania candeiana 4’ Orbigny 1839
Plate 5, figures 3-3

Micropaleontofogy, vol. 64, nos 1-2, 2018

TABLE %

Test preservation state. Preservation of foraminifemnl assemblages based
on preservation categories (1 = heavily damaged/abraded, 2 = medium
damaged/abraded, 3 = intact)is givenin percent for each sample. Values
above #% are boldfaced.

Preservation state
Sample 1 2 3
APO9 ild 401 28.6
AP0 244 366 39
AWI2 270 410 319
AWI13 147 240 61.3
Bl4 17.9 471 350
B3 404 380 217
CK ild4 365 321
CM 21.2 439 350
E22 230 440 331
ER2Y 559 315 127
FW 93 330 277
MG 219 381 40,0
MIOS 250 392 358
MID6 258 437 305
MRIT 287 440 273
MEIE 317 50.2 |[8.]
Ms 154 355 493
MS03  17.0 445 385
MSO4 210 403 387
MI18 44.7 450 104
N9 17.5 566 259
oT 0.1 471 328
(B[]} 240 409 351
o2 345 401 254
Ula 4.0 563 197
Wa .6 206 778
i 436 9.1 173
W08 273 519 208
Y24 £8 153 659
Y25 150 41.7 433

Textularia candeiana D"ORBIGNY 1839, p. 143, pl. 1, figs. 25-27. -
HEROM-ALLEN and EARLAND 1915, p. 627, pl. 47, figs. 10-16.—
SAID 1949, p. 5, pl. 1, fig. 5. - COLLINS 1958, p. 352. - GRAHAM
and MILITANTE 1959, p. 27, pl. 1, fig. 22, — PARKER 2009, p. 44,
fig Maf — DEBENAY 2012, p. 96, 263, - MAKLED and LANGER
2011, p. 249, fig 2: 13-16.

T Textularia secasensis Lalicker and MeCulloch — LOEBLICH and
TAPPAN 1994, p. 20, pl. 39, figs. B-14.

Occurrence: Cuba (d'Orbigny 1839), Quirimbas { Heron-Allen
and Earland 1915), Red Sea (Said 1949), Great Barrier Reef
{Collins 1958), Philippines (Graham and Militante 1959),
Ningaloo Reef (Parker 2009), New Caledonia ( Debenay 2012),
Caroline Islands (Makled and Langer 2011), ? Timor Sea

27



Meena Firderer and Martin R Langer: Atlas of benthic foraminifera from coral reefs, Raja Ampat Arehipelago (Trian Jayva, Indonesta)

{Loeblich and Tappan 1994), Madang, Papua New Guinea
{Langer unpubl. data).

Textwlania cormgata? Heron-Allen and Earland 1913
Plate 5, figures 18-20

T Textularia conica var, corrugata HERON-ALLEN and EARLAND
1915, p. 629, pl. 47, figs. 24-27.

Occurrence: 7 Quirimbas (Heron-Allen and Earland 1913).

Textwlaria erenata Cheng and Zheng 1978
Plate 6, figures 9-11

Textularia crenata CHENG and ZHEN G 1978, p. 160, 256,pl. 1, figs. 7,
Ba, b, 9a,b.
Crangdrying rugulosa(Cushman) — BACCAERT 1987, p. 32, pl. 11, figs.

-

Septotextularia rugosa? Cheng and Zheng — MAKLED and LANGER
2011, p. 248, fig. 2: 27-30.

Remarks: This very large species has been previously assigned
to Seprotextularia rugosa Cheng and Zheng and to Gaudrying
rugulosa Cushman. Howewver, it differs significantly from &
rugosa, with which it occurs regularly in our sample material,
in the more roughly finished wall and the shape of the apertural
face. It also differs from & rugulosa (as alko reported by
Hottinger, Halicz and Reiss 1993 from the Gulfof Agaba, p. 38,
pl. 15, figs. 1-6) in the more inflated chambers and lacking an
early triserial stage.

Occurrence: Xisha Islands (Cheng and Zheng 1978), Great Bar-
rier Reef({Baccaert 1987), Caroline Islands {Makled and Langer
2011).

Textwlaria cushmani Said 1949
Plate 6, figures 14-17

Textularia cushmani SAID 1949, p. 7, pl. 1, fig. 13. - HOTTINGER,
HALICZ and REISS 1993, p. 36, pl. 13, figs. 10-14. - LOEBLICH
and TAPPAN 1994, p_ 28, pl. 35, figs. 1-4. — PARKER 2009, p. 44, fig.
35a¢. —PARKER and GISCHLER 2011, pl. 1, figs. 5-7.— DEBENAY
2012, p. 96, 264. - LANGER et al. 2013, fig. 4: 10.

Occurrence: Red Sea (Said 1949, Hottinger, Halicz and Reiss
1993), Timor Sea (Loeblich and Tappan 1994), Ningaloo Reef
(Parker 2009), Maldives (Parker and Gischler 2011), New Cal-
edonia (Debenay 2012), Bazaruto (Langer et al. 2013).

Textularia dupla Todd 1954
Plate 5, figures 6, 7

Textularia dupla TODD in CUSHMAN, TODD and POST 1954, p. 120
Pl 83, fig 6. CHENG and ZHENG 1978, p. 160, pl. 1, fig. 13

Remarks: The specimens from Faja Ampat also resemble
Textularia Tutei Langer from Papua New Guinea.

Occwrrence: Marshall Islands (Cushman, Todd and Post 1954),
Xisha Islands (Cheng and Zheng 1978).

Textwlaria foliacea Heron-Allen and Earland 1915
Plate 6, figures 22,23

Textularia foliacea HERON-ALLEN and EARLAND 1915, p. 628, pl.
47, figs. 1720 — CUSHMAN 1932, p_8, pL 1, figs. 610, — SAID
1949, p. 6, pl. 1, fig. 9. — TODD 1957, p. 286, pl. 85, fig 5. cnu
LINS 1958, p. 353. —- GRAHAM and MILITANTE 1959,
fig. 3. — LOEBLICH and TAPPAN 1994, p. 28, pl. 34, #J 6- 4 Z
PARKER 2009, p. 48, figs. - 37a-k — DEBENAY zmz p. 97,
264, — THISSEN and LANGER 2017, p. 26, pl. 2, figs. 5-5.

Occurrence: Quirimbas { Heron-Allen and Earland 1915), Trop-
ical Pacific (Cushman 1932), Red Sea (Said 1949), Mariana Is-
lands (Todd 1957), Great Barrier Reef (Collins 1958),
Philippines (Graham and Militante 1959), Timor Sea (Loeblich
and Tappan 1994), Ningaloo Reef (Parker 2009), New Caledo-
nia {Debenay 2012), Zanzibar (Thissen and Langer 2017),
Madang, Papua New Guinea (Langer unpubl. data).

Textularia occidentalis Cushman 1922
Plate &, figures 20, 21

Textularia foliacea Heron-Allen and Eadand var  occidenmtalis
CUSHMAN 1922, p. 16, Plate 2; fig 13 - HOTTINGER, HALICZ
and REISS 1993, p. 37, pl. 14, figs. 6-11.

Textularia occidentalis Cushman — DEBENAY 2002, p. 97, 264,

Occurrence: Cuba (Cushman 1922), Gulf of Agaba (Hottinger,
Halicz and Reiss 1993), New Caledonia (Debenay 2012).

Textularia oceanica Cushman 1932
Plate 6, figures 18, 19

Textularia ﬁfmcea'l-lmn—ﬁtﬂm and Earland var. aceanica CUSHMAMN

1932 p E‘E{I A1, 12, — SATD 1949, E 'Er,gl. 1, fig 10.—GRA-
LITNTEIQEQPZEFIE .3, 6,

Tamfﬂrmoceamm&shmm Cl—[ENGandZ'l{ENG 1978, p. 161, pl.
2, fig. lac.

Textularia joliacea Heron-Allen and Eadand subsp. oceanica Cushman
—BACCAERT 1987, p. 22, pl. 7, figs. 3, 4.

Textularia foliacea aceanica Cushman — HOTTINGER, HALICZ and
REISS 1993, p. 37, pl. 14, figs. 12-16.

Textularia oceanica (Cushman) — LANGER and LIFPS 2003, p. 153,
fig. 7H: b.

Ocewrrence: Fiji (Cushman 1932), Red Sea (Said 1949,
Hottinger, Halicz and Reiss 1993), Philippines (Graham and
Militante 1959), Xisha Islands (Cheng and Zheng 1978), Great
Barrier Reef (Baccaert 1987), Madang, Papua New Guinea
{Langer and Lipps 2003).

Textularia stricta? Cushman 1911
Plate 6, figures 12, 13

T Textularia stricta CUSHMAN 1911, p. 11, text fig 13.
Textularia stricta Cushman — LOEBLICH and TAPPAN 1994, p. 30, pl.
38, figs. 1-9. - DEBENAY 2012, p. 98, 264,

Occurrence: 7 North Atlantic (Cushman 1911), Timor Sea
{ Loeblich and Tappan 1994), New Caledonia ( Debenay 2012).

Textularia truncafa? Hoglund 1947
Plate 5, figures &, 9

? Textularia truncata HOGLUND 1947, p. 195, pl. 12, figs. 8, 9, text
figs. 147-149.

Textularia truncata Hoghind — LOEBLICH and TAPPAN 1994, p. 30,
pl. 35, figs. 8,9, 12, 13 (not figs. 10, 11).

Occurrence: 7 North Sea (Hoglhund 1947), Timor Sea ( Loeblich
and Tappan 1994).

Textularia sp. 1
Plate 3, figures 21, 22

Description: Test biserial, about as high as broad, robust; cham-
bers slightly inflated, increasing in size as added; sutures de-
pressed, obscure; wall coarsely agplutinated with relatively
large loosely cemented rounded grains of more or less the same
size, roughly finished; apertural face subcircular, aperture a nar-
row slit at the inner margin of the final chamber.
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(Q-mode cluster analysis. The cluster analysis was pefformed using the Ward's method. The samples plotin three different clusters (A, B, and C) and re-

venl a weak relation to water depth (as shown abowve).

Textularia sp. 2
Plate 6, figures 24, 25; Plate 7, figures 1-3

Description: Test biserial, elongate; chambers increasing in size
as added; sutures depressed, obscure; wall coarsely aggluti-
nated with loosely cemented particles of various shapes and
sizes, roughly finished; apertural face subquadrangular, some-
how depressed, aperture a low slit at the inner margin of the fi-
nal chamber, boardered by a lip at the upper margin.

Textularia? sp. 3
Plate 7, figures 4-6

Description: Test small, elongated, biserial, slightly tapering,
periphery broadly rounded; chambers slightly inflated,
rounded, increasing in size as added; sutures of later chambers
distinct and depressed; wall coarsely agglutinated with particles
of different size and shape; aperture an arch-shaped opening at
the inner margin of the final chamber.

Textularia sp. 4
Plate 5, figures 10, 11

Description: Test biserial, elongate; chambers slowly increas-
ing in height and width as added; sutures very slightly de-

pressed, indistinct, obscure; wall agghitinated with particles of
various shapes and sizes, roughly finished; aperture a low, broad
slit at the inner margin of the final chamber.

Textularia sp. 5
Plate 3, figures 14-17

Description: Test small, slightly elongated with biserially ar-
ranged chambers; chambers gradually increasing in size as
added; sutures not depressed, obscure; wall coarsely aggluti-
nated with particles of various shapes and sizes, roughly fin-
ished in the adult; apertural face laterally depressed, aperture an
arch-shaped opening at the inner margin of the final chamber.

Textularia sp. 6
Plate 7, figures 10-12

Description: Test with biserially arranged chambers, elongate,
irregulary formed, rwisted; upper half of the test tumed about 90
degrees; chambers in the later portion more inflated; sutures de-
pressed, obscure; wall agghitinated with particles of various
shapes and sizes, roughly finished; aperural face oblique, aper-
ture a broad slit at the inner margin of the final chamber.
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Textularia sp. 7
Plate 5, figures 27, 28

Description: Test small, very short, broader than high; last
chambers rapidly increasing in size as added; sutures obscure,
indistinct; wall coarsely apgglutinated with particles of various
shapes and sizes, rather roughly finished; apertural face later-
ally depressed, aperture a low slit at the inner margin of the fi-
nal chamber.

Remarks: The species is comparatively small and has only few
chambers.

Textularia sp. 8
Plate 3, figures 12, 13

Description: Test with biserially arranged chambers, slightly
broader than high, periphery rounded; chambers inflated, grad-
ually increasing in height and width as added; sutures de-
pressed, obscure; wall agglutinated with particles of various
shapes and sizes, rather coarsely finished; apertural face later-
ally depressed, rounded, aperture a slit at the inner margin of the
final chamber.

Textularia sp. 9
Plate 7, figures 7-9

Description: Test with biserially arranged chambers, elongate;
chambers irregularly formed and added in the later portion, in-
creasing in size as added; sutures depressed, partially obscure;
wall agglutinated with particles of various shapes and sizes,
roughly finished; aperture a broad slit at the inner margin of the
final chamber.

Textularia sp. 10
Plate 5, figures 23-26

Textularia sp. 1 PARKER 2009, p. 56, figs. 42a-g, 43a-k

Remarks: The species resembles Textularia crenara Cheng and
Zheng and Seprotextularia rugosa Cheng and Zheng. For de-
tails on the morphology see description and remarks in Parker
(2009).

Occurrence: Ningaloo Reef (Parker 2009).

Subfamily SEPTOTEXTULARIINAE Loeblich and Tappan
1985
Seprotexmdaria Cheng and Zheng 1978

Sepiotextularia rugosa Cheng and Zheng 1978
Plate 6, figures 1-8

Textularia rugosa (Reuss)— BRADY 1884, p. 363, pl. 42, figs, 23, 24, —
CUSHMAN 1921, p. 114, pl. 23, figs. 3, 4

Crawdrying (Siphogawdrying) mgulosa Cushman — GRAHAM and
MILITANTE 1959, p. 30, pl. 2, figs. 114, b.

¥ Textularia kerimbasensis Said —GRAHAM and MILITANTE 1959, p.
28, pl. 2, figs. 5, 6.

Septotextularia migosa CHENG and ZHENG 1978, ICZN Article T0(b)
i) applying in 1978; Article 11. 10 of current ICZN code; new name
for delibemte misidentification of “Textularia rugosa Brady, 1884
(not Reuss, 18697 designated as type ies of Septotextularia n.
gen. — CHENG and ZHENG 1978, p. 167,257, pl. 3, figs. 5a, b, da-d,
7,8, b, 9, 10. - LOEBLICH and TAPPAN 1985, p. 207, pl. 15, figs.
1-7. —~HATTA and UJTE 1992, p. 59, pl. 3, figs. 20, b. - LOEBLICH
and TAPPAN 1994, p. 32, pl. 43, figs. 9-15. - LANGER and LIPFS
2003, p. 153, fig 7D: c. —%AR]CE 2009, p. 39, figs. 29-1; 3a-f;
3laf —DEBENAY 2012, p. 93, 265.

Occurrence: Admiralty Islands (Brady 1884), Philippines
{Cushman 1921, Graham and Militante 1959), Xisha Islands
{Cheng and Zheng 1978), Ryukyu Islands (Hatta and Ujiié
1992), Sahul Shelf (Loeblich and Tappan 1985, 1994), Madang,
Papua New Guinea (Langer and Lipps 2003), Ningaloo Reef
{Parker 2009), New Caledonia (Debenay 2012).

Order MILIOLIDA Lankester 18835

Superfamily CORNUSPIROIDEA Schultze 1854
Familiy CORNUSPIRIDAE Schultze 1854
Subfamily CORNUSPIRINAE Schulize 1854
Cornuspira Schultze 1854

Cornuspira planorbis Schultze 1854
Plate &, figures 30, 31

Cormuspira planorbis SCHULTZE 1854, p_ 4, pl. 2, fig. 21. - HAIG
1988, p. 218, pl. 1, fig. 14— LOEBLICH and TAPPAN 1994, p. 37, pl.
56, figs. 1-7. - PARKER 2009, p. 95, fig. 67a-¢. — DEBENAY 2012, p.
105, 266. — LANGER etal. 2013, fig 4: 19,

Remarks: C. planorbis is likely the megalospheric form of C
invelvens/planorbis (Murray 2013).

Occurrence: Mozambique (Schultze 1854), Papuan Lagoon
{Haig 1988), Timor Sea (Loeblich and Tappan 1994), Ningaloo
Reef (Parker 2009), New Caledonia (Debenay 2012), Bazaruto
{Langer et al. 2013).

Superfamily NUBECULARIOIDEA T.R. Jones 1875
Family FISCHERINIDAE Millett 1898

Subfamily FISCHERININAE Millett 1898
Dentoplanispirinella Forderer and Langer 2016

Dentoplanispinnella oceulta Forderer and Langer 2016
Plate 9, figures 1-11

Dentoplanispirinella occnfta FORDERER and LANGER 2016, p. 6,
fig 2:A-K.

Nummulocuding? sp. A THISSEN and LANGER 2017, p. 32, pl. 5, figs.
B9

Occurrence: Zanzibar (Thissen and Langer 2017).

Flanispirinella Wiesner 1931

Planispirinella imvoluta Collins 1958
Plate 8, figures 26, 27

Flanispirinella imvoluta COLLINS 1958, p. 374, pl. 4, figs. 2a, b, —
PARKER 2009, p. 158, figs. 111a-f —DEBENAY 2012, p. 114, 266.
Flanispirinella sp. HAIG 1988, p. 228, pl. 3, figs. 13-15

Remarks: The circular outline and the invohite coiling are indic-
ative features for P. imvolura.

Occurrence: Great Barrier Reef (Collins 1958), Papuan Lagoon
{Haig 1988), MNingaloo Reef (Parker 2009), New Caledonia
{Debenay 2012), Madang, Papua New Guinea (Langer unpubl.
data).

Subfamily FISCHERINELLINAE Saidova 1981
Fischerinella Loeblich and Tappan 1962

Fischerinella diversa McCulloch 1977
Plate 9, figures 15-17
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Compilation of generic and species-richness data of symbiont-bearing larger benthic foraminiferarecorded in vanous studies from the Central Indo-Pa-
cific and adjacent high diverse ecoregions. Wote that the numbers given for these studies are based on extensi ve revisions (Forderer, Rodder and Langer

in press and this study).
LBF LBF
Locality Authors genera  species
Raja Ampat, Indonesia Hofker 1927; This study 19 36
Madang, Papua Langer and Lipps 2003; Langer unpubl. Data 15 20
Palau Hallock 1977, 1984; Hohenegger 1996: Lessard 1980 18 28
Sesoko Jima, Ryukyu, Japan  Gudmundsson 1994; Hohenegger 1994; Hohenegger et al. 19 BE
1999 Yordanova and Hohenegger 2002, 2004
Xisha & Zhongsha Isls, SCS  Cheng and Zheng 1978; Zheng 1979, 1980 17 25
Palawan (north), Philippines ~ Cushman 1921; Férderer unpubl. data 16 39
East Kalimantan, Borneo Renema 2006a, b 14 30
Spermonde Shelf, Indonesia Clearly and Renema 2007; Renema 2002, 2006a; Renema, 16 27
Hoeksema and van Hinte 2001; Renema and Hohenegger
2005
Solomon Isls Hughes 1977 13 19
Lizard Island, GBR Baccaert 1987; Lee, Burnham and Cevasco 2004 1% 24
Ningaloo Reef, W-Australia  Betjeman 1969; Parker 2009 14 20
MNew Caledonia Debenay 2012 20 37
Chuuk Lagoon, Carolines Langer et al. 2009; Makled and Langer 201 1; Lessard 11 15
1980
Maldives Hottinger 1980; Levy et al. 1996; Parker and Gischler 16 23

2011

FischerinelladiversaMCCULLOCH 1977, p. 587,pl. 248, figs. 9, 10.—
LOEBLICH and TAPPAN 1994, p. 38, pl. 58, figs. 1-12.— DEBENAY
2012, p. 107, 266.

Occurrence: Galapagos (McCulloch 1977), Timor Sea
{Loeblich and Tappan 1994), New Caledonia (Debenay 2012).

Fischerinella helix (Heron-Allen and Earland 1915)
Plate 9, figures 12-14

Fischerina helix HERON-ALLEN and EARLAND 1915, p. 591, pl. 46,
figs. 10-14. — LOEBLICH and TAPPAN 1987, p. 318, pl. 329, figs
10012, - HAIG 1988, p. 218, pl. 1, figs. 22-24. > Beredav 2012 p X
107, 266.

Occurrence: Quirimbas (Heron-Allen and Earland 1915), Pap-
uan Lagoon (Haig 198%), New Caledonia (Debenay 2012),
Madang, Papua New Guinea (Langer unpubl. data).

Fischerinella sp.
Plate 9, figures 18-20

Description: Test small, discoidal, planispiral; initial and early
chambers obscure, followed by three whorls of tubular cham-
bers; sutures indistinct, between five and seven chambers in the
last whorl, the later whorls partially overlap the earlier whorls;
wall smooth; aperture terminal (aperture broken).

Remarks: This species resembles Fischering pellucida Millett
as depicted by Loeblich and Tappan (1994). However, the out-
line is not as lobulate as in the original of Millett (1898b; p. 611,

pl 13, figs. 14, 15) and the specimen shown in Debenay (2012;
p. 107).

Subfamily GLOMULININAE Saidova 1981
Celomtiling Rhumbler 1936

Glomulina? sp. 1
Plate 12, figures 10-12

Description: Test porcelaneous, slightly elongate, periphery
rounded; surface smooth, unornamented; two chambers visible
from the exterior, the last chamber forms a narrow tube that is
less than one quarter coil in length; aperture terminal, a low
arch-shaped opening without a rim and a tooth.

Remarks: The species resembles Glomulinag (7) duncanensis
McCulloch (1977; p. 585, pl. 224, figs. 12a, b). However, it dif-
fers in the more elongate shape, the shorter second tubular
chamber and in the lack of an apertural flap and rim.

Glomulima? sp. 2
Plate 12, figures 7-9

Description: Test porcelaneous, ovate, periphery rounded; sur-
face rough, granular; two chambers visible from the exterior,
the last chamber forms a narrow tube that is about a quarter coil
in length; aperture terminal, aperture a large arch-shaped open-
ing with a thick everted rim and without a tooth.

1
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Remarks: The species resembles Glomuling (7)) duncanensis
McCulloch (1977; p. 585, pl. 224, figs. 12a, b). However it dif-
fers in the more ovate shape, the granular test surface, the
shorter second tubular chamber and in lacking an apertural flap.

Subfamily NODOBACULARIELLINAE Bogdanovich 1981
Nodobaculariella Cushman and Hanzawa 1937

Nodobacularella convexiuseula (Brady 1884)
Plate 10, figures 8,9

Spiroloculing () converinscnla BRADY 1884, p 155, pl. 10, figs.
18-20. — CUSHMAN 1921, Philippines, p. 409, pl. 82, fig 4.

Nodobacu ariella convexinmenla (Brady) — BARKER 1960, pl. 10, figs.
18-20. — HAIG 1988, ﬁr 22, pl. 3, ﬁggs 3 4 - LOEBLICH and
TAPPAN 1994, p. 39, pl. 59, figs. 15-19.

Occurrence: Admiralty Islands (Brady 1884, Barker 1960),
Philippines (Cushman 1921), Papuan Lagoon (Haig 1988),
Sahul Shelf (Loeblich and Tappan 1994), Madang, Papua New
Guinea (Langer unpubl. data).

Wiesnerella Cushman 1933

Wiesmerella auriculata (Egger 1893)
Plate 10, figures 5-7

Planizpiring auriculata EGGER IE‘Q‘S,]ir. 245, pl. 3, figs. 13-15.

Wiesnerella auricudata (Egger)— HAIG 1988, p. 235, pl. 11, figs 32,33,
—LOEBLICH and TAPPAN 1994, p. 239, pl. 62, figs. 1-3.— PARKER
2009, p. 384, figs. 275a-1, 276a-j. - MAKLED and LANGER 2011, p.
249, fig. 3: 21. — DEBENAY 2012, p. 140, 267. — FAJEMILA,
LANGER and LIPPS 2015, fig. 2: 32

Occurrence: Mauriting and Indian Ocean (Egger 1 893), Papuan
Lagoon (Haig 1988), Timor Sea (Loeblich and Tappan 1994),
Ningaloo Reef (Parker 2009), Caroline Islands (Makled and
Langer 2011), New Caledonia (Debenay 2012), Moorea
(Fajemila, Langer and Lipps 2015), Madang, Papua New
Guinea (Langer unpubl. data).

Family NUBECULARIIDAE Jones, in Griffith and Henfrey
1875

Subfamily NODOBACULARIINAE Cushman 1927

Nubeaculing Cushman 1924

Nubeculing advena Cushman 1924
Plate 29, figures 1,2

Nubeculing advena CUSHMAN 1924, p. 53, pl. 19, figs. 1-4. —HAIG
1988, p. 228, pl. 3, figs. 5-7. - LOEBLICH and TAPPAN 1994, p 38,
pl 59, figs. 1-12. — PARKER 2009, p. 148, figs. 10da-j; 105a-h. —
MAKLED and LANGER 2011, p. 248, fig. 3: 1419, - DEBENAY
2012, p. 112, 267.

Nubeculing divaricata Brady var. advens Cushman — BACCAERT
1987, pl. 13, figs. 6-8.

Occurrence: Samoa (Cushman 1924), Great Barrier Reef
(Baccaert 1987), Papuan Lagoon (Haig 1988), Sahul Shelf
{Loeblich and Tappan 1994), Ningaloo Reef (Parker 2009),
Caroline [slands (Makled and Langer 2011), New Caledonia
(Debenay 2012), Madang, Papua New Guinea (Langer unpubl.
data).

Superfamily MILIOLOIDEA Ehrenberg 1839
Family SPIROLOCULINIDAE Wiesner 1920
Adelosing d"Orbigny 1826

Adelosing ltoralis Martinotti 1921
Plate 24, figures 10-12

Adelosing litoralis MARTINOTTI 1921, p. 326, pl. 4, figs. 1720,
text-figs. 167-169. — LOEBLICH and TAPPAN 1994, p. 41, pl. 65,
figs. 1-3.

Cingueloculing sp. 9 PARKER 2009, p. 303, figs. 219%¢-h, 2208-g.

Occurrence: Sahul Shelf(Loeblich and Tappan 1994), Ningaloo
Reef (Parker 2009).

Spiroloculina d’ Orbigny 1826

Spirolpculing angulata Cushman 1917
Plate 11, figures 3-5

Spiroloculing grata Terquem var. angudata CUSHMAN 1917, p. 36, pl.
7, fig. 5.

Spiroloculing angud ata Cushman — CUSHMAN and TODD 1944, p. 50,
pl 7, figs. 18-22 —HAIG 1988, p. 234, pl. 10, figs. 1-7. -MAKLED
and LANGER 2011, p. 248, fig. 3:22-27 - DEBENAY 2012, p. 132,
268.

Spiroloculing antillarum d'Orbigny - PARKER 2009, p. 341, figs.
246a-1, 2478

Remarks: Morphology very variable. See also remarks in
Cushman and Todd (1944, p. 50, 51) and discussion in Parker
{2009, p. 341).

Oceurrence: Philippines (Cushman 1917), Papuan Lagoon
(Haig 1988), Caroline Islands (Makled and Langer 2011), New
Caledonia (Debenay 2012), Ningaloo Reef (Parker 2009),
Madang, Papua New Guinea (Langer unpubl. data).

Spiroloculina of. 8. angulata Cushman 1917
Plate 11, figures 6-9

cf ?N’mfoc.m"jm grata Terquem var, angudata CUSHMAN 1917, p. 36,
pl.7, fig 5.
Spiroloculing sp. 2 DEBENAY 2012, p. 135, 270,

Occurrence: New Caledonia {Debenay 2012). Spiroloculing
angulata is originally described from the Philippines (Coshman
1917).

Spiroloculing antillarum 4’ Orbigny 1839
Plate 11, figures 1,2

Spiroloculing antillaum DPORBIGNY 1839, p. 166, pl. 9, figs. 3, 4. —
HOTTINGER, HALICZ and REISS 1992, p. -E,pl.f:i, ﬁg:s.%sj—l?, pl
25 figs. 1,2 —DEBENAY 2012, p. 132, 269 —LANGER etal 2013b,
fig 4: 23,

Occurrence: Cuba (d"Orbigny 1839), Gulf of Agaba (Hottinger,
Halicz and Reiss 1993), New Caledonia (Debenay 2012),
Bazaruto (Langer et al. 2013).

Spireloculina cf. 8. caduca Cushman 1922
Plate 11, figures 10-13

cf. Spiroloculing caduca CUSHMAN 1922, p 61, pl. 11, figs. 3, 4.
Spirofoculing  samoaensis Cushman supsp. acescata Cushman —
BACCAERT 1987, p. 124, pl. 55, figs. 5, 6.
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Occurrence: Great Barrier Reef (Baccaert). Spireloculinag
caduca was originally described from the Tortugas, Caribbean
{Cushman 1922},

Spiroloculing comvexa Said 1949
Plate 11, figures 20-27

Spirofoculing communis Cushman and Todd var. convera SAID 1949, p.
15,pl. 1, fig. 38.
Spiroloculing convexa Said — HOTTINGER, HALICZ and REISS
1993, p. 45, pl. 26, figs. 14
Spiroloculing subi 55 Parr — PARKER 2009, p. 350, fig. 254a-k.
piroloculing sp. 1 PARKER and GISCHLER EI}IPI'1 pl. 2, figs. 79

Remarks: The species Spiroloculing attenuara Cushman and
Todd, & comvexa Sawd, 5§ communis Cushman and Todd and 5.
subimpressa Parr are often confounded and may constitute a
highly variable species complex.

Occurrence: Red Sea (Said 1949, Hottinger, Halicz and Reiss
1993), Ningaloo Reef (Parker 2009), Maldives (Parker and
Gischler 2011).

Spiroleculing eximia Cushman 1922
Plate 12, figures 14

Spirofoculing eximia CUSHMAN 1922, p. 61, pl 11, fig. 2 —
CUSHMAN and TODD 1944, p. 46, pl. 6, figs. 36-38. - DEBENAY
2012, p. 133, 269,

Remarks: A similar species also occurs around southem Africa

{(Langer unpubl. data).

Ocecurrence: Tortugas, Caribbean, and tropical Pacific
(Cushman 1922, Cushman and Todd 1944), New Caledonia
(Debenay 2012).

Spiroloculing foveolata Egper 1893
Plate 10, figures 17-26

Spiroloculing lata EGGER 1893, p. 224, g] 1, figs. 33-35 —
CUSHM AN and TODD 1944, p. 48, p]l.:'?, figs. 7-12. - CUSHMAN,
TODD and POST 1954, p. 335, pl. 84, fig 14 — COLLINS 1958, p.
364 — CHENG and ZHENG 1978, p. 170, pl. 7, figs. 15-17. -
BACCAERT 1987, p. 121, pl. 54, figs. 4-5. - HAIG 1988, p. 234, pl.
10, figs. 14-15. — LOEBLICH and TAPPAN 1994, p. 43, pl. 66, figs. 9,
10, —PARKER 2009, p. 346, fig. 250a-f - MAKLED and LANGER
2011, p. 235, fig. 3, 1. -DEBENAY 2012, not figursd.

Spiroloculing elegans Cushman— CUSHMAN 1921, p_ 406, pl. 80, figs.
4a. b,

Remarks: The chamber arrangement of the specimens found in
the material from Raja Ampat is not as evolute as in typical
specimens of the Spiroloculing. The depicted specimens show
different stages of development. Figures 17-20 may represent
earlier developmental stages, which are comparatively small in
size, have a longer neck and the typical reticulate ornamenta-
tion is less pronounced than in larger specimens. However, both
forms show a characteristical furcate omamentation on the side
of the neck that is oriented towards the aboral end of the previ-
ous chamber.

Occurrence: Mauritivs (Egger 1893), Philippines (Cushman
1921), Australia (Cushman and Todd 1944), Bikini and Mar-
shall Islands {(Cushman, Todd and Post 1954), Great Barrier
Reef (Collins 1958, Baccaert 1987), Xisha Islands (Cheng and
Zheng 1978), Papuan Lagoon (Haig 1988), Salml Shelf
{Loeblich and Tappan 1994), Ningaloo Reef (Parker 2009),
Caroline [slands (Makled and Langer 2011), New Caledonia

M

{Debenay 2012), Madang, Papua New Guinea (Langer unpubl.
data).

Spiroloculina ef. S. mayori Coshman 1924
Plate 11, figures 16-19

cf Spiroloculing mayori CUSHMAN 1924, p. 56, pl. 20, figs. 5, 6.

Remarks: Spiroloculing mayori was originally described from
Samoa.

Spiroloculing of. § subimpresa Pare 1950
Plate 12, figures 5, 6

cf. Spiroloculing subimpressa PARR 1950, p. 291, pl. 6, figs. 12,13,

Remarks: The wall is more roughly textured than in 8. convexa
Said. The specimen is tentatively placed in §. subimpressa Parr.

Occurrence: Spiroloculing subimpressa was originally de-
scribed from Tasmania (Australia).

Spiroloculing of. 8. venusta Cushman and Todd 1944
Plate 11, figures 14, 15

cf Spiroloculing caduca Cushman, CUSHMAN 1932, (not 8. caduca
Cushman 1922), p. 39, pl. 9, figs. 11, 12.
cf. Spiroloculing venusia EUS M and TODD 1944, p. 60, pl. 8, figs.

16,17.

Remarks: The specimens from Raja Ampat differ from £
venusia s. str. in lacking the triangular openings along the me-
dian line and the occasional ribs on the last chamber. This spe-
cies also resembles Spiroloculing planoconvexa Cheng and
Zheng (1979; p. 205, pl. 4, fig. &) but their species differs in the
planoconvex shape.

Occurrence: Madang, Papua New Guinea (Langer unpubl.
data). Spiroloculing venusta is originally described from the
Caroline Islands {Cushman 1932, Coshman and Todd 1944).

Spiroloculina sp.
Plate 10, figures 15, 16

Description: Test porcelaneous, planispiral, semi-evolute, elon-
gate and compressed, about two and a half times higher than
broad; two chambers visible from the exterior, central part
strongly depressed, periphery rounded; test omamented with
faint striae, deep irregular depressions at the aboral ends of the
chambers; aperture a circular terminal opening with a small
bifid tooth on a short neck.

Remarks: This species is similar to Spiroloculing foveolata
Egger as recovered in our sample material and shows a
semi-evohite spiroloculine chamber arrangement.

Family HAUERINIDAE Schwager 1876
Subfamily HAUERININ AE Schwager 1876
Affinetring Luczkowska 1972

Affinetring bassensis (Parr 1945)
Plate 26, figures 25-27

Trilocuding irregularis (d"Omigny) — CUSHMAN 1932, p. 54, pl. 12,
fig 2.

Trilocuding bassensis PARR 1945, p. 198, pl. 8, fig Ta<c.

Affinetrinact. A guadrilateralis (d"Orbigny ) -HOTTINGER, HALICZ
and REISS 1993, p. 47, pl. 28, figs. 9-15; pl. 29, figs. 1-4.
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Cuingueloculing bassensiz (Par) — PARKER 2009, p. 184, fig. 13 1a-g.
— DEBENAY 2012, p. 119, 270.

Oceurrence: Fiji (Cushman 1932), Barwon Heads, Australia
(Parr 1945), Gulf of Agaba (Hottinger, Halicz and Reiss 1993),
Ningaloo Reef (Parker 2009), New Caledonia ( Debenay 2012).

Cvclaforing Luczkowska 1972

Cycloforing granulocostata (Germeraad 1946)
Plate 25, figures 3745

Milioling linneigna d"Orhigny — BRADY 1884, p. 174, pl. 6, figs. 15,
17-20 {not fig. 16).

Cuingueloculing granulocostata GERMER A ATY 1946, p. 63, figures as
perBrady 1884 — BACCAERT 1987, p. 87, pl. 41, figs. 1-6(not pl. 42,
figs. 1,2). - PARKER 2009, p. 211, figs. 150a-k, 151a-h.- MAKLED
and LANGER 2011, fig. 6: 10-13.

Remarks: Cyeloforing granulocostata differs from Lachlanella

subpolvgona (Parr) and Quingueloculing rebeccae Vella by its
distinct neck, the wide-oval shaped aperture and the wide

u-shaped bifurcation at the tip of the tooth. The striae are not as
projecting as in L. subpolygona, and not as numerous and
straight as in . rebeccae. The three species are very similar
However, they are distinguishable in the material of Raja
Ampat, and therefore accepted herein as distinct species.

Occurrence: Hawaii (Brady 1884), Great Bamier Reef
{Baccaert 1987), Ningaloo Reef(Parker 2009), Caroline Islands
{Makled and Langer 2011), around southern Africa (Langer
unpubl. data).

Cycleforing tropicalis (Cushman 1924)

Plate 25, figures 25-27

Miliolina gracilis (4" Orbigny)— BRADY 1884, p. 160, pl 5, figs. 3a-c.

Cuingueloculing tropi calis CUSHMAN 1924, p. 63, pl. 23, figs. 9, 10.—
DEBENAY 2012, p. 127,274,

Remarks: The specimens of Raja Ampat have a slightly more
produced neck and a more circular aperture than the specimens
depicted by Cushman.

Occurrence: off Papua, Pacific (Brady 1884), Samoa (Cushman
1924), New Caledonia (Debenay 2012), Madang, Papua New
Guinea (Langer unpubl. data).

Cycloforina sp.
Plate 24, figures 19-21

Cuingueloculing berthelotiana d"Orbigny — CHENG and ZHENG
1978, p. 173, pl. 3, figs. 16-18.
Cuingueloculing sp. 9 PARKER 2009, p. 303, figs. 219a-h, 220a-g

Remarks: For details on the morphology see the description and
discussion in Parker (2009).

Occurrence: Xisha Islands (Cheng and Zheng 1978), Ningaloo
Reef (Parker 2009).

Hauering d"Orbigny 183%a

Hauerina earlandi Rasheed 1971

Plate 30, figures 1-3

Milialing circularis (Bornemann) var. cibrostoma HERON-ALLEN
and EARLAND 1915, p. 558, pl. 41, figs. 12-16.

fauering earlandi RASHEED 1971, p. 54, pl. 16, fig 7. - FARKER
2009, p. 107, fig 74a-k. — DEBENAY 2012, p. 108, 270.
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Hawerina cibrostoma (Heron-Allen and Earland) — BACCAERT 1987,
p- 147, pl. 64, figs. 4-7.
Miliola earlandi (Rashesd) — HAIG 1988, p. 220, pl. 2, figs. §,9.

Occurrence: Quirimbas (Heron-Allen and Earland 1915), New
Guinea (Rasheed 1971), Ningaloo Reef (Parker 2009), New
Caledonia (Debenay 2012, Great Barrier Reef (Baccaert 1987),

Papuan Lagoon (Haig 1988).

Hauerina pacifica Cushman 1917
Plate 29, figures 11-17

Hauerina pacifica CUSHMAN 1917, p. 64, pl. 21, fig. 2. - PONDER
1975, p. 19, text-figs. 51-68. - BACCAERT 1987, p. 145, pl. 63, figs.
46— HAIG 1988, p. 220, pl. 2, figs. 5-7. - PARKER 2009, p. 109,
figs. T6a-c; T7a-m; 78a-j. — DEBENAY 2012, p. 108, 270.

Remarks: The specimens show the ontogenetic development of
the aperture from Iyre-shape to a full rematophore.

Occurrence: Hawaii (Cushman 1917), North Queensland (Pon-
der 1975), Great Barrier Reef (Baccaert 1987), Papuan Lagoon
{Haig 1988), Ningaloo Reef (Parker 2009), New Caledonia
{Debenay 2012), Madang, Papua New Guinea (Langer unpubl.
data).

Hauering rugosa (Collins 1958)
Plate 20, figures 18-20

Havering pacifica Cushman subsp. rugosa COLLINS 1958, p. 367, pl.
3, fig 1lac
Havering pacifica Cushman — HAKG 1988, p. 220, pl. 2, figs. 5-7.

Remarks: Ponder (1973) pointed out that Hawerina rugosa
{Collins) may represent a morphological variety of Hauering
pacifica Cushman. For the time being and until additional mate-
rial has been examined, we regard them as separate species.

Occurrence: Great Barrier Reef (Collins 1958), Papuan Lagoon
(Haig 1988).

Lachlanella Vella 1957

Lachlanella bamardi (Rasheed 1971)
Plate 23, figures 25-27

Cwingueloculing barmardi RASHEED 1971, p.26,pl. 27, fig 1. -HAIG
1988, p. 233, pl. 4, figs. 18-20. - PARKER 2009, p. 184, figs. 12%-f,
130a-k - DEBENAY 2012, p. 119, 270

Occurrence: Coral See (Rasheed 1971), Papuan Lagoon (Haig
1988). Ningaloo Reef (Parker 2009), New Caledonia ( Debenay
2012), Madang, Papua New Guinea, and around southem Af-
rica (Langer unpubl. data).

Lachlanella parkeri (Brady 1881)
Plate 27, figures 22-24

Milioling parkeri BRADY 1881, p. 46, not fi .—BRADY IEEJLE.
177, pl. 7, fig. 14 -HERON-ALLEN and ND 1915, p. 574,
pl. 43, figs. 11, 12,

Chingueloculing parker (Brady) — CHENG and ZHENG 1978, p. 176,
pl. 5, figs. 11-13. —HARG 1988, p. 234, pl. 6, figs. 30-33. - PARKER
2009, p. 233, figs. 167a-g 16825 - DEBENAY 2012, p. 124, 272

Lachlanellaparkeri{Brady)— LOEBLICH and TAPPAN 1994, p. 47, pl.
74, figs. 1-6.— LANGER and LIPPS 2003, p. 152, fig TD: g

Occurrence: Admiralty Islands and Torres Strait (Brady 1884),
Quirimbas (Heron-Allen and Earland 1915), Xisha Islands
{(Cheng and Zheng 1978), Papuan Lagoon (Haig 1988),
Ningaloo Reef (Parker 2009), New Caledonia { Debenay 2012),
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Timor Sea (Loeblich and Tappan 1994), Madang, Papua New
Guinea (Langer and Lipps 2003).

Lachlanella rebeccae Vella 1957
Plate 25, figures 34-36

* Milioling linneana (' Orbigny) — BRADY 1884, p. 174, pl. 6, fig. 16
(nat figs. 15, 17-20).

Cuingueloculing ( Lachianella)rebeccae VELLA 1957, p. 25, pl. 5, figs.
B4, 85, BB, — PARKER 2009, p. 248, fig. 178a-c.

Cuingueloculing granulocostata Germerasd — BACCAERT 1987, p.
B7,pl 42, figs. 1, 2 (not pl. 41, figs. 1-6).

Remarks: Lachlanella rebeccae resembles L. subpolvgona
(Parr) and Cycloforina gramulocosiata (Germeraad). It differs
from L. subpolygona in having numerous straight and longitu-
dinally oriented costae, and the more elongated test shape. It
differs from C. gramulocostara by its apermral features. The
three species are very similar but distingnishable in the material
of Raja Ampat and therefore accepted herein as independent
species.

The species further resembles Quingueloculing limbata
d'Orbigny from the Red Sea as figured in Fornasini (1905; p.
66, pl. 3, fig. 9).

Occurrence: 7 Admiralty Islands (Brady 1884), Cook Strait
(Vella 1957), Ningaloo Reef (Parker 2009), Great Barrier Reef

{Baccaert 1987).

Lachlanella of. L. spiralis (Coshman 1917)
Plate 24, figures 34-36

of. Quingueloculing spiralis CUSHMAN 1917, p. 54, pl. 20, fig 1.

Remarks: The species differs from the original in having a
rough surface and an overall more robust appearance.

Occurrence: Lachlanella spiralis was originally described from
Cuam.

Lachlanella subpolygona (Parr 1945)
Plate 25, figures 28-33

Puingueloculing subpolygons PARR 1945, p. 196, pl. 12, figs. 2a-c.

Remarks: The specimen from Raja Ampat strongly resembles
the original of Parr. Lachlanella subpolygona differs from
Cyeloforinag gramilocostata (Germeraad) and L. rebeccae Vella
in having a distinct Lachlanella-like aperture and the robust,
strongly projecting, sometimes undulate, carinae. Lachlanella
rebeccae is also omamented with robust carinae, but they are
straight and longitudinal, and not as numerous and projecting.
The test shape is also more elongated. Hottinger, Halicz and
Reiss (1993; p. 51, 55) regard L. rebeccae and L. subpolygona
as synonymous. However, they are distinguishable in the mate-
rial of Raja Ampat, and therefore accepted herein as independ-
ent species.

Occurrence: Victoria, Australia (Par 1945).
Lachlanella sp.
Plate 25, figures 10-12

Deseriprion: Test porcelmeous, elongate and laterally com-
pressed, about two times higher than broad; five chambers visi-
ble from the exterior; chambers slightly inflated; sutures
distinct, incised; periphery subacute with rounded angles; test
omamented with longitudinally oriented, mumerous short irreg-
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ular faint striae, that are at times anastomosing; oral end
produced; Lachlanella-like aperture (aperture broken).

Massilinoides McCulloch 1977

Masslinoides baccaerti Langer 1992
Plate 25, figures 19-21

Massilinoides baccaerti LANGER 1992, p. 88, pl. 2, figs. 1-3.

Ocecurrence: Madang, Papua New Guinea (Langer 1992).

Ouingueloculing d'Orbigny 1826

Ouinguelpculing bicarinata A’ Orbigny 1826
Plate 23, figures 19-21

uingueloculing bicaringta D"ORBIGNY 1826, p. 302, no. 35. —HAIG
1988, p. 233, Ipl 4, figs. 27-28, pl. 5, figs. 1-5. — MAKLED and
LANGER 2011, p. 248, fig 6: 3-8, —DEBENAY 2012, p. 120,270,

Occurrence: Adriatic Sea (d'Orbigny 1826), Papuan Lagoon
{Haig 1988), Caroline Islands (Makled and Langer 2011), New
Caledonia (Debenay 2012), Madang, Papua New Guinea
{Langer unpubl. data).

Ouinguelpculing of. (. bicarinata 4" Orbigny 1826
Plate 23, figures 10-15

of Quingueloculing bicarinata D'ORBIGNY 1826, p. 302, no. 35.

Occurrence: Quinguelpculing bicarinata was originally de-
scribed from the Adriatic Sea.

OQuingueloculing of. (& bradyana Cushman 1917
Plate 24, figures 16-18

ef. Quingueloculing bradvana CUSHMAN 1917, p. 52, pl. 18, fig. 2.
Cwingueloculing bradvana Cushman — DEBENAY 2012, p. 120, 271.

Occurrence: New Caledonia (Debenay 2012). Quingueloculing
bradvana was originally described from Hawaii.

Ouinguelpculing carinatastriat (Wiesner 1923)
Plate 24, figures 4-6

Adelosing milletti Wiesner var, carinatastriats WIESNER 1923, p 76,
pl 14, figs. 190-191.

Adeloging carinala-striata Wiesner — CIMERMAN and LANGER
1991, p. 28, pl. 20, figs. 1-4.

Cha ngueloculing funafutiensis (Chapman) — HATTA and UJI IE 19492, P

66, pl. 7, figs. 5a, b
iesner) — PARKER 2009, p. 188,

ingueloculing carinatastriata (W

figs. 133a-h, 134a-h —DEBENAY 2012, p. 120, 271.

Remarks: This species probably belongs to a species complex
that unites specimens with very variable apertural features, such
as elongate apertures with a simple tooth and rounded apertures
with a bifid tooth, and probably also includes Quingueloculing
wundulara &' Orbigny (see also figures of . undulara in Loeblich
and Tappan 1994 and Langer et al. 2013).

Oceurrence: Adriatic Sea (Wiesner 1923), Mediterranean
{Cimerman and Langer 1991), Ryukyus (Hatta and Ujiié 1992),
Ningaloo Reef (Parker 2009), New Caledonia ( Debenay 2012),
around southern Africa (Langer unpubl. data).

CQuinguelpculing of. (& cannatastriata (Wiesner 1923)
Plate 24, figures 1-3
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Calcarina cf. C. hispida
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cf. Adefosing mill etti Wiesner var. carinatastriata WIESHWER 1923, p.
76, pl. 14, figs. 190-191.

Cuinguelocwling funafitiensis (Chapman) — CUSHMAMN 1932, p. 22,
pl. 5, figs. 9, 10.

Remarks: This species also resembles Quingueloculing
sidebontomi (Rasheed).

Ocecurrence: Fiji (Cushman 1932). Quingueloculing carina-
tastriata was originally described from the Adriatic Sea.

Duingueloculing ef. 0. chathamensis McCulloch 1977
Plate 24, figures 79

cf. ‘?:dnqumuﬁna chathamensis MCCULLOCH 1977, p. 484, pl.
208, fig. 2.

Occwrrence: Quingueloculing chathamensis was originally de-
scribed from Galapagos.

Ouingueloculing crassa d'Orbigny 1826
Plate 23, figures 4-6

Cuingueloculing crassa D'ORBIGNY 1826, p. 301, modéle no. 14. —
FORNASINI 1905, d"Orbigny’s material, p. 65, pl. 3, fig 5.
Milioling crassa (d'Orbigny) — HERON-ALLEN and EARLAND
1915, p. 572, pl. 42, figs, 37-41.
Cuingueloculing tubus Todd — HAKG 1988, p. 24, pl. 8, figs. 2528 —
PARKER 2009, p. 276, figs. 198a-1, 19%-g, 200a-.
Cuingueloculing civieriana d'Orbigny — LOEBLICH and TAFPPAN
1994, p. 48, pl. 78, figs. 4-6 (not figs. 1-3, 7-9)
COuinguelaculing crassa(d"Orbigny) - LANGER. etal. 2013, p. 163, fig.
51,2,
Remarks: This species resembles and is often reported as
Ouingueloculing fubus Todd. However, it differs significantly
from the original description and figures of . mbus. In the
“Prodrome™, d'Orbigny (1850, vol. 2, p. 409, no. 1369) de-
scribes (0. crassa as “espéce suborbiculaire, renflée, striée™
However, the deeply incised grooves in the specimens from
Raja Ampat (a5 well as from the Sahul Shelf, the Papuan La-
goon, Ningaloo Reef and Bazaruto) appear to be more promi-
nent and less numerous, and are not as ubiquitous as in the
specimens illustrated by Fomasini and Heron-Allen and
Earland but are rather restricted to the outer margins of the
chambers.

Occurrence: France (d'Orbigny 1826), Quirimbas (Heron-
Allen and Earland 1915), Papuan Lagoon (Haig 1988), Sahul
Shelf (Loeblich and Tappan 1994), Ningaloo Reef (Parker
2009), Bazamto (Langer et al. 2013).

Duingueloculing cuvieriana 4'Orbigny 1839
Plate 23, figures 1-3

Cuingueloculing cuvieriana D'ORBIGNY 1839, p. 190, pl. 11, figs.
1921, - LE CALVEZ 1977, p. 70, 71, figs. 1, 2and 3 (lectotype). —
PARKER 2009, p. 193, fig. 136fj. — FAJEMILA, LANGER and
LIPPS 2015, fig. 2: 37.

Remarks: The specimens from Raja Ampat appear to have a
more rounded periphery than the lectotype selected by Le
Calvez 1977. Egger's (1893) specimens of Milioling cuvieriana
d'Orbigny from Indonesia (pl. 2, figs. 47-49; pl. 4, figs. 22-24)
appear to be different

Occurrence: Cuba (d'Orbigny 1839, Le Calvez 1977),

Ningaloo Reef (Parker 2009), Moorea (Fajemila, Langer and
Lipps 2015).

4

Ouinguelpeuling ef. O cuvieriana 4" Orbigny 1839 Type 1
Plate 23, figures 16-18

ef. Quingueloculing cuvieriong D'ORBIGNY 1839, p. 190, pl. 11, figs.
19-21.
O ngueloculing covieriana d"Orbigny— DEBENAY 2012, p. 121,270,

Remarks: The depicted specimen is abraded.

Occurrence: New Caledonia (Debenay 2012). Quingueloculing
cuvieriana was originally described from Cuba

Ouingueloculing ef. (L cuvieriana 4*Orbigny 1839 Type 2
Plate 23, figures 22-24

cf Quinguelocuding cuvieriang D'ORBIGNY 1839, p. 190, pl. 11, figs.
19-21.

Remarks: The test is omamented with mumerous small and short
striae, and appears to be more robust than Quingueloculing of.
Q. cuvieriana Type 1. The aperture is a wide arch-shaped open-
ing. The aperture is broken and the tooth morphology is not
known.

Occurrence: Quingueloculing cuvieriana was originally de-
scribed from Cuba.

Duingueloculimg debenapi Langer 1992
Plate 26, figures 22-24

Cwingueloculing laevigata d"Orbigny — GRAHAM and MILITANTE
1959, p. 45, pl. 5, fig. 13 (not fig 12).

Cwingueloculing debenayi LANGER 1992, p. 90, pl. 2, figs. 7, 8. —
DEBENAY 2012, p. 121, 271.

Remarks: The specimen appears to be abraded.

Occurrence: Philippines (Graham and Militante 1959), Ma-
dang, Papua New Guinea (Langer 1992), New Caledonia { De-
benay 2012).

Ouinguelpculing of. (. exseuipia (Heron-Allen and Earland 19135)
Plate 21, figures 28-30

cf. Milioling exsculpta HERON-ALLEN and EARLAND 1915, p. 567,
pl 42, figs. 23-26.

Cha ngueloculing exseulpia (Heron-Allen and Eardand) — HAIG 1988, p.
224, pl. 6, figs. 5-7.

Occurrence: Papuan Lagoon (Haig 1988). Quingueloculing
exsculpta was originally described from the Cuirimbas.

CQuinguelpculing of. (& incisa Vella 1957
Plate 26, figures 19-21

cf Quingueloculing(Quingueloculing) incisa VELLA 1957, p. 24, pl. 6,
figs. 118-121.

Cingueloculing incisa Vella— LOEBLICH and TAPPAN 1994, p. 49,
pl. BO, figs. 13-15.

Occurrence: Timor Sea (Loeblich and Tappan 1994).
Quingueloculing incisa was originally described from New
Zealand.

Quinguelpenling lizandi Baccaert 1987
Plate 21, figures 19-24

ingueloculing oblonga (Montagn) subsp. lizarndi BACCAERT 1987,

anlqﬂl pl. 46, fig. ﬁ:lgl. 47, ﬁg? P

Changueloculing of, (. semireti crlosa (Cushman)— HAIG 1988, p. 274,
pl B, figs. 6, 7 (not figs. 8, 9).

Changueloculing sp. 21 PARKER 2009, p. 319, fig. 232a4,
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Cuingueloculing lizandi Baccaert — DEBENAY 2012, p. 123, 272,
Cuinguelocuding of. . semireticulosa Cushman — FAJEMILA,
LANGER and LIPPS 2015, fig. 2: 33,

Remarks: Figures 19-21 show a juvenile specimen. The name
fizardi is unavailable since Baccaert did not publish his thesis.
See also discussion and remarks in Parker (2009).

Occurrence: Great Barrier Reef (Baccaert 1987), Papuan La-
goon (Haig 1988), Ningaloo Reef (Parker 2009), New Caledo-
nia (Debenay 2012), Moorea (Fajemila, Langer and Lipps
20135).

Ouingueloculing of. (. multimarginata Said 1949
Plate 23, figures 28-30

of. Quingueloculing mudtimarginata SAID 1949, p_ 10, pl. 1, fig. 34,
Cuingueloculing cf. (. mudtimarginata Said - HOTTINGER, HALICZ
and REISS 1993, p. 59, pl. 55, figs. 7-10.

Occurrence: Gulf of Agaba (Hottinger, Halicz and Reiss 1993).
Ouingueloculing multimarginata was originally described from
the Red Sea.

Ouinguelpculing neostriamla Thalmann 1950
Plate 24, figures 28-33

Puingueloculing strighda CUSHMAN 1932, p 27, pl. 7, figs. 3, 4.

Cuingueloculing neostrianda THALMANN 1950, new name for Q0
striatula Cushman 1932, p. 45 - BACCAERT 1987, p. 91, pl. 43, figs.
1-6. - HAIG 1988, p. 234, pl. 6, figs. 22-25_ — PARKER 2009, p. 225,
figs. 162a-), 163a-. — DEBENAY 2012, p. 124, 272

Occurrence: Fiji (Cushman 1932), Great Barrier Reef (Baccaert
1987), Papuan Lagoon (Haig 1988), Ningaloo Reef (Parker
2009), New Caledonia (Debenay 2012).

Ouinguelpculing of. 0. patagonica d'Orbigny 1839
Plate 21, figures 10-15

of. Quingueloculing patagonica D'ORBIGNY 1839, p. ™, pl. 4, figs.
14-16.

Oceurrence: Quingueloculing patagonica was originally de-
scribed from Patagonia, Argentina.

Ouingueloculing philippinensis Cushman 1921
Plate 28, figures 10-21

Milioling reticulata (d"Orbigny) — BRADY 1884, (not Triloculing
reticidata &' Orbigny, 1826), p. 177, pl. 9, figs. 2, 3 (not fig. 4).

Duingueloculing  kerimbatica  (Hemom-Allen  and  Eadand)  var,
philippinensis CUSHMAN 1921, p. 438, pl. 89, figs. 2, 3 -
CUSHMAN 1924, p. 61 (not figured). - GRAHAM and MILITANTE
1959, p. 55, pl. 8, figs. 1-3c (not fig. 4).

Duingueloculing of. psendoreticudata Parr - MCCULLOCH 1977, p.
504, pl. 219, figs. 6, 9.

Cuingueloculing  philippinensis  Cushman — WHITTAKER  and
HODGEINSON 1979, p. 27, pl. 2, figs. 2-6. — HAIG 1988, p. 234, pl.
7, figs. 1-8.— LOEBLICH and TAPPAN 1994, p. 50, pl. 81, figs. 1-10.

Cuingueloculing gr. (1 prendore ticulata Parr — PARKER 2009, p. 243,
fig. 174a4 (not fig. 175a-h).

Remarks: This species reveals a high morphological variability
(figs. 19-21 are strongly abraded).

Oceurrence: off New Guina (Brady 1884), Philippines
(Cushman 1921, Graham and Militante 1959, McCulloch
1977), Samoa (Cushman 1924), Malaysia (Whittaker and
Hodgkinson 1979), Papuan Lagoon (Haig 1988), Timor Sea
{Loeblich and Tappan 1994), Ningaloo Reef (Parker 2009).

42

Quinguelpeuling pittensis Albani 1974
Plate 27, figures 28-30

Changueloculing pittensis ALBANI 1974, p_ 34, pl. 1, figs. 1-3.

Changueloculing of. QL pittensis Albani —HATG 1988, p. 234, pl. 7, figs.
a-11.

Chngueloculing pittensis AThani — PARKER 2009, p. 236, figs. 16%-h,
170a-h, 171a-j. - DEBENAY 2012, p. 125,273,

Occurrence: Broken Bay, New South Wales (Albani 1974),
Papuan Lagoon (Haig 1988), Ningaloo Reef (Parker 2009),
Mew Caledonia (Debenay 2012).

Quinguelpeuling planata (Cushman 1932)
Plate 25, figures 13-15

Massiling planata CUSHMAN 1932, p. 31, pl. &, fig. &
Cingueloculing planata (Cushman) — HAIG 1988, p. 233, pl. 7, figs.
12-14.

Oceurrence: Guam (Cushman 1932), Papuan Lagoon (Haig
1988).

Ouinguelpculing guinguecaringta Colling 1958
Plate 25, figures 4-6

Changueloculing guingwecarinata COLLINS 1958, p. 360,pl. 2 fig 8. —
BACCAERT 1987, p. 103, pl. 48, fig 1.— HAIG 1988, p. 23, pl. 7,
fig 21-25 —LOEBLICH and TAPPAN 1994, p. 50, pl. 79, figs. 13-18.
—PARKER 2009, p. 248, figs. 176a-1, 1772~z — DEBENAY 2012, p.
125, 273, - LANGER et al. 2013b, fig. 5: 15, 16

Occurrence: Great Barrier Reef (Collins 1958, Baccaert 1987),
Papuan Lapoon (Haig 1988), Sahul Shelf (Loeblich and Tappan
1994), Ningaloo Reef (Parker 2009), New Caledonia (Debenay
2012), Bazaruto {Langer et al. 2013), Madang, Papua New
Guinea (Langer unpubl. data).

Duingueloculing schiumbergen Wiesner 1923
Plate 25, figures 1-3

Chingueloculing stelligera SCHLUMBERGER 1893, p. 68, pl. 2, figs.
58, 6% p. 68, tF 17.

Milioling schiuvmbergeri WIESNER 1923, new mame for (0. stelligera
Schlumberger 1893, p. 49, pl. 6, fig. 73.

Cwingueloculing  stelligera  Schlumberger — CIMEEMAN  and
LANGER 1991, p. 38, pl. 34, figs. 13-15.

Remarks: The similar Quingueloculing exmouthensis Parker,
which is also present in southern Africa (Langer unpubl. data),
differs from the species found in Raja Ampat in the more come-
pact test shape and the slightly striated ornamentation on the test
surface.

Occurrence: Gulf of Marseille and Sicily, Adratic Sea
{ Schhumberger 1893, Cimerman and Langer 1991).

Ouinguelpculing seminulum (Linnaens 1758)
Plate 21, figures 1-9

Serpula seminulum LINNAEUS 1758, p. 76, not figured, [Plancus 1739,
op. cit. pl. 2, fig 9; Gualtieri 1742, op. cit. pl. 19, fig. 5]
J’P AREER 2(59, P 251, figs.

Changueloculing seminula Linnasus — P
180a-1, 181a4, 182a-f.

Changueloculing seminuda (no reference gven) — PARKER and
GISCHLER 2011, pl. 2, figs. 20-22.

Occurrence: Adriatic Sea (Linnaeus 1758), Ningaloo Reef
{Parker 2009), Maldives (Parker and Gischler 2011).

Quingueloculing ef, O subgranulata (Cushman 1918)
Plate 24, figures 37-39
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cf. Trilocuding subgranudata CUSHMAN 1918, p. 290, pl. 96, fig. 4.

Remarks: Four chambers are visible from the exterior. This may
represent a new species. See also discussion on Quinguelocu-
ling subgranulata (Cushman) in Parker (2009, p. 259).

Occuwrrence: Quingueloculing subgranulata was originally de-
scribed from Murray Islands, Australia.

Quingueloculina of. (. subparkeri McCulloch 1977
Plate 28, figures 22-24

cf. Quingueloculing subparkeri MeCulloch — PARKER 2009, p. 260,
figs. 188a-f, 18%-h, 190a-j.

Remarks: Quingueloculing subparkeri McCulloch depicted by
Parker (2009) differs from the original description and illustra-
tions by McCulloch (1977). The species resembles
Ouingueloculing cf. Q. kerimbatica (Heron-Allen and Earland)
reficulosmiata Cushman (in McCulloch 1977, Philippines, p.
494, pl. 219, fig. 15a, b; not figs. 5,7, 8, 10, 11, 16, 17). The re-
ticulate omamentation is similar in Quingueloculing philip-
pinensis Cushman.

Occwrrence: Ningaloo Reef (Parker 2009).

Ouingueloculing tantabiddyensis Parker 2009
Plate 26, figures 4-6

Duingueloculing tantabiddvensis PARKER 2008, p. 265, figs. 192a,
193a-h, 194a-1, 195a-f - DEBENAY 2012, p. 127, 274,

Occurrence: Ningaloo Reef (Parker 2009), New Caledonia
(Debenay 2012).

Ouingueloculing vandiemeniensis Loeblich and Tappan 1994
Plate 21, figures 16-18

Duinguelocuding vandiemeni ensis LOEBLICH and TAPPAN 1994, p.
51, pl. B3, figs. 1-3. — PARKER 2009, p. 277, figs. 201ah, 202a-k,
203a-j.

Occurrence: Sahml Shelf (Loeblich and Tappan 1994), Ninga-
loo Reef (Parker 2009).

Duingueloculing shengi Parker 2009
Plate 24, figures 13-15

Puingueloculing zhengi PARKER 2009, p. 285, figs. 206a-1, 207a-g.

Occurrence: Ningaloo Reef (Parker 2009), new Caledonia
{(Debenay 2012).

(uingueloculing? sp. 1
Plate 24, figures 18-20

Description: Test porcelaneous, subcircular in outline, periph-
ery rounded, with a somewhat planispiral appearance; five
chambers visible from the exterior, chambers inflated; sutures
depressed and distinct; surface smooth and inomamented; ap-
erfure terminal, an arch-shaped opening with a short tooth that
is bifurcated at its tip.

Remarks: Further material is required for a definite species
identification.

Ouingueloculing sp. 2
Plate 21, figures 25-27

Duinguelocuding sp. CHAIG 1988, p. 234, pl. 9, figs. 7-10.

4

Cwingueloculing sp. | PARKER 2009, p. 288, fig. 209-f(not figs. 208,
209¢, 210, 211).

Remarks: For remarks on the morphology see discussion in
Parker (2009).

Occurrence: Papuan Lagoon (Haig 1988), Ningaloo Reef
(Parker 2009).

Duingueloculing sp. 3
Plate 21, figures 37-39

Description: Test porcelaneous, slightly elongate, ovate in lat-
eral wview, periphery rounded; surface smooth and
unornamented; five chambers visible from the exterior, cham-
bers broadest at the base, tapering towards the oral end; sutures
distinct; aperture terminal, a high, subquadrangular opening
without a rim, and provided with a simple, offset-placed, short
and slender simple tooth.

Duingueloculing sp. 4
Plate 22, figures 29-31

Cwingueloculing sp. 24 PARKER 2009, p. 325, fig. 236a4.

Remarks: For remarks on the morphology see discussion in
Parker (2009).

Occurrence: Ningaloo Reef (Parker 2009).

Ouingueloculing sp. 5
Plate 27, figures 16-18

Description: Test porcelaneous, slightly elongate, ovate in lat-
eral view, periphery rounded with blunt angles; five chambers
visible from the exterior, aboral end produced; surface entirely
omamented with longitudinally aligned, frregular, short striae;
sutures depressed and incised; aperture terminal, a small
subcircular opening with a small tooth that becomes thickened
at its tip (note that the aperture is broken).

Remarks: This surface omamentation of this species is similar
in Lacklanella barnardi (Rasheed). However, it differs from the
latter in having a small and rounded aperture with a small tooth,
and in the rounded periphery.

CQuinguelpculing sp. 6
Plate 21, figures 34-36

Deseription: Test porcelaneous, slightly elongate, periphery
rounded; surface smooth and imomamented; five chambers vis-
ible from the exterior, chambers inflated, broadest at the hase;
sutures depressed, distinct; aperture terminal, a high,
arch-shaped opening provided with a low T-shaped tooth.

Duingueloculing sp. T
Plate 25, figures 7-9

Description: Test porcelaneous, elongate, laterally strongly
compressed, flattened, periphery carinate, carina partially be-
coming bicarinate; four chambers visible from the exterior; sur-
face ornamented with very shallow, irregular, longitudinally
oriented striae; aperture on a short neck terminal, an ovate open-
ing with a peristomal rim and a short and simple tooth (note that
the aperture is partially broken off).

Remarks: This species resembles Quingueloculing planata
{Cushman 1932).
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Duingueloculina? sp. B
Plate 28, figures 25-27

Puingueloculing subparkeri McCulloch — DEBENAY 2012, p 127,
273

Remarks: For details on the morphology see description in
Debenay. It is uncertain whether the species from Raja Ampat
belongs to Quingueloculing subparkeri McCulloch. This spe-
cies may belong to the genus Siphonaperta Vella becanse of the
presence of agglutinated particles.

Occurrence: New Caledonia (Debenay 2012).

Duingueloculing sp. 9
Plate 21, figures 31-33

Description: Test porcelaneous, elongate, more than two times
higher than broad, periphery broadly rounded; five chambers
visible from the exterior, each chamber forming two deep lat-
eral indentations on both sides of its aboral end; sutures de-
pressed, distinct; surface smooth and unomamented; aboral and
oral end produced; aperture terminal, a small circular opening
without a rim and with a short, curved T-shaped tooth.

Ouingueloculina? sp. 10
Plate 25, figures 22-24

Triloculing sp. A CUSHMAN, TODD and POST 1954, p. 340, pl. 85,
fig. 20.
Cuingueloculing sp. 19 PARKER 2008, p. 319, fig 230a-1,

Remarks: Three to four chambers are visible from the exterior.
Sutures indistinct as described in Cushman, Todd and Post
{1954). The Ningaloo Reef specimens depicted by Parker show
five chambers and may represent more adult stages of this spe-
cies.

Occurrence: Eniwetok Atoll (Cushman, Todd and Post 1954),
Ningaloo Reef (Parker 2009).

haingueloculing sp. 11
Plate 26, figures 7-12

Description: Test porcelaneous, slightly elongate, subelliptical
in lateral view, subtriangular in top view, periphery subangular;
five chambers visible from the exterior; sutures depressed, dis-
tinct, partially incised; surface smooth, occasionally oma-
mented with fine striae; aperture terminal, a circular opening
with a short tooth that is bifurcated at its dp.

Remarks: This species resembles Quingueloculing sp. D of
Hottinger, Halicz and Reiss (1993; p. 61, pl. 58, figs. 1-4) but
their specimens have an arch- to U-shaped aperture and the
chambers are less inflated.

Quingueloculing sp. 11
Plate 26, figures 1-3

Deseription: Test porcelmeous, elongate, two and a half to
three times higher than broad, periphery rounded; five cham-
bers visible from the exterior, chambers slightly inflated; su-
tures slightly depressed, distinct, incised, parallel to test axis;
surface smooth and unomamented; oral end produced, apermre
terminal, an arch-shaped slightly elongated opening without a
rim and provided with a slender tooth that is bifurcated at its tip.

Duingueloculing sp. 13
Plate 20, figures 27-29

46

Description: Test porcelaneous, slightly higher than broad,
ovate in lateral view, subtriangular in top view, periphery
rounded; five chambers visible from the exterior, chambers
slightly inflated; sutures not depressed, distinct but weakly pro-
nounced; surface smooth and unomamented; aperture terminal,
an arch-shaped opening without a rim and provided with a short
T-shaped tooth.

Remarks: A similar, not yet formally described species is pres-
ent around southem Africa (Langer unpubl. data).

Duingueloculing sp. 14
Plate 20, figures 24-26

Description: Test porcelaneous, slightly higher than broad,
ovate in lateral view, subtriangular in top view, periphery
subangular; chambers slightly inflated; sutures not depressed,
distinct but weakly pronounced; surface omamented with weak
costae at the outer margin of each chamber; aperture terminal,
an arch-shaped opening with a well-developed rim (note that the
aperture is broken).

Remarks: The specimen recovered from Raja Ampat is strongly
abraded and resembles a similar, not yet officially described
species from southem Africa (Langer unpubl. data).

OQuingueloculing sp. 15
Plate 23, figures 7-9

Description: Test porcelaneous, slightly higher than broad,
ovate in lateral view, subtriangular in top view, periphery
rounded to subangular; five chambers visible from the exterior,
chambers inflated; sutures distinct but weakly pronounced; sur-
face with weakly developed costae at the outer margins of the
chambers; aperture terminal, a small subcircular opening with-
out a rim and provided with a T-shaped tooth.

Remarks: This species differs in the more rounded periphery,
the less developed ornamentation and in the apertural features
from Quingueloculing sp. 16. A very similar species (not yet de-
scribed) is present around southem Africa (Langer unpubl
data).

Duingueloculing sp. 16
Plate 22, figures 1-18

Description: Test porcelaneous, slightly higher than broad,
ovate in lateral view, subtriangular in top view, periphery
subangular; five chambers visible from the exterior; sutures dis-
tinct; surface omamented with numerous weak costae that are
maore pronounced and at the outer margins of the chambers; ap-
erture terminal, a subcircular opening with a T-shaped twoth.

Remarks: This species exhibits a broad range of morphological
variation. A very similar (not yet described) species is presemt
around southern Africa (Langer unpubl. data).

Duingueloculing sp. 17
Plate 26, figures 28-30

Description: Test porcelaneous, higher than broad, periphery
with rounded angles; five chambers visible from the exterior,
chambers slightly inflated and each provided with one to two
bhmt carinae; sutures depressed, indistinet, largely covered with
agghitinated particles; surface uneven and roughly textured, in-
corporated agglitinated material visible; aperture terminal, a
circular opening with a rim and a curved T-shaped tooth.
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Remarks: The wall texture of this species resembles that of
Cuingueloculing pittensis Albani as illustrated in Parker (2009;
p- 236, figs. 169a-h, 170a-h, 171a).

Duingueloculing sp. 18
Plate 20, figures 21-23

Dezcription: Test porcelaneous, ovate in lateral view, periphery
rounded, roughly triangular in top view; surface smooth and
umomamented; five chambers visible from the exterior; sutures
weakly depressed, distinct; apermure an arch-shaped opening, in
terminal position, without a rim, and provided with a short tooth
that is thickened at its tip.

Duingueloculina? sp. 19
Plate 28, figures 28-30

Dezcription: Test porcelaneous, higher than broad, slightly in-
flated, slightly sigmioline in top view; four to five chambers
visible from the exterior; surface roughly textred, test irregu-
larly omamented, discontimuous costae at the outer margins of
the final chambers; aperture terminal, a small arch-shaped
opening with small rounded tooth; the aperture appears to show
the intial stage of a rematophore.

Dhuingueloculing sp. 20
Plate 25, figures 16-18

Remarks: This species resembles ,, Quingueloculina™ sp. A of
Hottinger, Halicz and Reiss (1993; see also their discussion on
p. 67) from the Red Sea and Quingueloculing oblonga subsp.
segersi of Baccaert (1987, pl. 45, fig. 5ab) from the Great Bar-
rier Reef.

Siphonaperta Vella 1957

Siphonaperta distongueata (Cushman 1954)
Plate 27, figures 1-6

Cuinguelocwling distongueata Cushman in CUSHMAN, TODD and
POST 1954, p. 333, pl. 83, fig 27.— HAIG 1988, p. 233, pl. 5, figs.
26-28.

Occurrence: Bikini Atoll (Cushman, Todd and Post 1954), Pap-
uan Lagoon (Haig 1988), Madang, Papua New Guinea (Langer
unpubl. data).

Siphonaperta ¢f. & disorgueata (Cushman 1954) Type 1
Plate 27, figures 7-12

of. Quinguelocuing distorgueata Cushman in CUSHMAN, TODD and
POST 1954, p. 333, pl. B3, fig. 27.

Remarks: The species resembles Quingueloculing semiplicata
McCulloch 1977.

Occurrence: Siphonaperta distorgueata was originally de-
scribed from the Bikini Atoll

Siphenaperta cf. & distorgueata (Coshman 1954) Type 2
Plate 27, figures 13-15

mquefoc.m’rmdu.r neata Cushman in CUSHMAN, TODD and
1954 p. 333, P‘] 3, fig. 27.

Remarks: The periphery is more rounded than in Siphonaperta
cf. 8 subagglrinara Type 1.

Occurrence: Siphonaperta distorgueara was originally de-
scribed from the Bikini Atoll

Siphonaperta hallocki Forderer and Langer 2016

Plate 26, figures 13-18

T Ouangueloculing sp. C HAIG 1988, p. 234, pl. 9, figs. 7-10.

T Cwingueloculing sp. 13 PARKER 2009, p. 311 FIBZS 2Ma-j, 22584,

Siphon Fjrrr.ra' hallocki FORDERER and LANGER 2016, p. 13, fAig.
[

Occurrence: 7 Papuan Lagoon (Haig 1988), ? Ningaloo Reef
{Parker 2009).

Siphonaperta subaggiutinata (Asano 1936)
Plate 28, figures 1-6

Miliofing undosa Karrer — BRADY 1884, p. 176, pl. & figs. 6, 7 (not fig.
B
an;ruefa:‘ufmﬂ subaggiutinata ASANO 1936, p. 620, pl. 32, figs. 1

an;ruefa:‘ufmﬂ aggiutinans  (d'Orbigny) - GRAHAM  and
MILITANTE 1959, p. 41, pl. 4, figs. 10 a-c.

Deentas tom ing ﬂgg.hminms (d'Orbigny)— BARKER 1960, pl. 8 figs. 6,7.
ﬁ'n;ni?zfaiﬂﬁna agghutingns d'Orbigny — HAIG 1988, p. 233, pl. 4,

&pﬁi: aperta subagglutinata( Asano) —M AKLED and LANGER 2011,
p. 248, fig 7, 10-15.

Occurrence: Admiralty Islands (Brady 18284, Barker 1960), Ja-
pan (Asano 1936), Philippines (Graham and Militante 1959),
Papuan Lagoon (Haig 1988), Caroline Islands (Makled and
Langer 2011), Madang, Papua Mew Guinea (Langer unpubl
data).

Siphonaperta sp.
Plate 28, figures 7-9

Changueloculing sp. 2 PARKER 2009, p. 297, fig 212a-¢

Remarks: For remarks on the morphology see the description in
Parker (2009).

Oceurrence: Ningaloo Reef (Parker 2009).

Subfamily MILIOLINELLINAE Vella 1957
Fseudolachlanella Langer 1992

Pseudolachlanella ebumen (4"Orbigny 1839)
Plate 22, figures 25-28

Triloculing eburnea D"ORBIGNY 1839, p. 180, pl. 10, figs. 21-23. - LE
CALVEZ 1977, p. 104, pl. 20, figs. 14.

Qm‘nﬁuefacuﬁna cf. (1 incisura (Todd) - HAIG 1988, p. 233, pl. 6, figs.
11-14.

“Quingueloculing™ ebumea (d"Orbigny) — HOTTINGER, HALICZ
and REISS 1993, p. 59, pl. 53, figs. 9-11; pl. 54, figs. 3-5, not fig 1.

Cwingueloculing ebumea (4"0mbigny) — PARKER 2009, p. 202, figs.
143-145 — FAJEMILA, LANGER and LIPPS 2015, fig. 2: 36.

FPrendolachianella ebumea (4'0Omhigny) - DEBENAY 2012, p. 115,
275,

Remarks: Molecular analysis is required to confirm that the
specimens reported from the Indo-Pacific are the same as the
specimens from the Caribbean.

Occurrence: Cuba (d'Orbigny 1839, Le Calvez 1977), Papuan
Lagoon (Haig 1988), Gulf of Aqaba (Hottinger, Halicz and
Reiss 1993), Ningaloo Reef (Parker 2009), Moorea (Fajemila,
Langer and Lipps 2015), New Caledonia (Debenay 2012).

Pseudolachlanefla of. . eburnea (4"Orbigny 1839)
Plate 22, figures 32-34

cf. Triloculing eburnea D"ORBIGNY 1839, p. 180, pl. 10, figs. 21-23.
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Remarks: The specimen may represent an aberrant or super-
adult stage of Pseudolachlonella ebumen as indicated by its
size.

Oceurrence: Pseudolachlanella eburnea was orignally de-
scribed from Cuba.

FPsendolachlanefla of. B difella Langer 1992
Plate 22, figures 22-24

cf. Prewdolachianella slitella LANGER 1992, p. 90, pl. 2, figs.. 4-6.

Ocecurrence: Pseudolachlanella slitella was originally de-
scribed from Madang, Papua New Guinea.

Psendolachlanefla? sp.
Plate 22, figures 19-21

Description: Test small, porcelaneous, about three times higher
than broad, periphery rounded; surface smooth, glossy; four
chambers visible from the exterior; sumres weakly depressed;
Lachlanellz-like aperture terminal, without a rim and with a
long and slender tooth that becomes thickened at the tip.

Remarks: The species strongly resembles Quingueloculing
ranrabiddyvensis Parker (2009; p. 263, figs. 192a-j, 193a-h,
194 a-i, 195a-f), however, only four chambers are visible in the
specimen from Raja Ampat It also resembles Pseudo-
fachlanella slirella Langer (1992) but differs in apertural fea-
tures.

Miliolinella Wiesner 1931

Miliolineila cf. M. chiastocytis (Loeblich and Tappan 1994)
Plate 16, figures 29-31

ef. Trilocudinella chigstocytis LOEBLICH and TAPPAN 1994, p. 57, pl.
97, figs. 79; pl. 98, figs. 4-6, 10-18.

Occwrrence: Miliolinella chiastocytis was originally described
from the Timor Sea.

Miliplinella circularis (Bornemann 1835)
Plate 17, figures 7-9

Triloculing circnlaris BORNEMANN 1855, p. 349, pl. 19, fig. 4.
Miliof inel la cincularis (Bormemann)— PARKER 2009, p. 120, fig. 85a-c.
— DEBEMAY 2012, p. 109, 275,

Oceurrence:  Oligocene, Germany (Bomemann 1853),
Ningaloo Reef (Parker 2009), New Caledonia ( Debenay 2012).

Miliplinella moida Forderer and Langer 2016
Plate 17, figures 19-30

Milialinella moia FORDERER and LANGER 2016, p. 7, fig. 3:A-L.

Miliolinella oceanica (Cushman 1932)
Plate 18, figures 19-24

Trloculing oceanica CUSHMAN 1932, p. 54, pl. 12, figs. Ja-c.

Puinguelocuding baragwanathi PARR 1945, p. 196, pl. &, figs. 6a-c; pl.
12, fig. 3.

Miliolinella oceanica (Cushman) — CHENG and ZHENG 1978, p. 186,
pl 6, figs. 5, 6. — HAIG 1988, p. 224, pl. 2. Figs. 16-18. - PARKER
2009, p. 120, fig B6a-h. — DEBENAY 2012, p. 110, 275,

Miliofinella baragwanathi (Parr) — BACCAERT 1987, p. 136, pl. 60,
figs. 4, 5. —LANGER et al. 2013, fig. 5: 42,

Occurrence: Héréhérétué Atll (Cushman 1932), Barwon
River, Victoria (Parr 1945), Xisha Islands (Cheng and Zheng
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1978), Papuan Lagoon (Haig 1988), Ningaloo Reef (Parker
2009), New Caledonia (Debenay 2012), Great Bamier Reef
{Baccaert 1987), Bazaruto (Langer et al. 2013).

Miliolinella of. M. pifasensis McCulloch 1977
Plate 17, figures 16-18

cf Miliolinellapilasensis MCCULLOCH 1977, p. 566, pl. 238, fig. 16.

Occurrence: Miliolinella pilasensis was originally described
from the Philippines. A similar species is found in material from
southern Africa (Langer unpubl. data).

Miliolinella of. M. semicostata (Wiesner 1923)
Plate 18, figures 16-18

ef Quwingueloculing semicostata WIESNER 1923, p. 72, pl. 14, figs.
177, 178.
Miliolinellacf M. semicostata Wiesner —-DEBENAY 2012, p. 110, 275,

Remarks: This species also resembles Miliolinella flintiana
Cushman (1932; p. 55, pl 12, figs. 4a-c). However, to keep taxo-
nomic consistency we concur with Debenay.

Oceurrence: New Caledonia (Debenay 2012). Miliolinella
semicostara was originally described from the Adriatic Sea

Miliplinella subrotnda (Waller and Boys 1784)
Plate 19, figures 1-3

Serpula subrotunda dorso elevato WALKER and BOY'S 1784, pl. 1, fig.
4

Fermicuium subrotundum MONTAGU 1808, p. 521, pl. 1, fig 4.

Miliolinella labiosa (d'Orbigny) — HAIG 1988, pl. 2, fig. 15

Miliolinella subrotunda (Walker and Boys) — CIMERMAN and
LANGER 1991, p. 41, pl. 38, figs. 1-3. - PARKER 2009, p. 124, figs.
BRa-j, 8%-g. — DEBENAY 2012, p. 110, 275,

Occurrence: British Isles (Walker and Boys 1784, Montagu
1808), Papuan Lagoon (Haig 1988), Mediterranean (Cimerman
and Langer 1991), Ningaloo Reef (Parker 2009), New Caledo-
nia (Debenay 2012), Madang, Papua New Guinea (Langer
unpubl. data).

Miliolinella undina Forderer and Langer 2016
Plate 18, figures 7-15

Miliolinella sp. B HAIG 1988, p. 224, pl. 2, figs. 23, 24,

Miliolinella sp. HATTA and UJTIE 1992, p. 72, pl. 10, fi

T Miliolinella ¢f M. semicostata {Wmn% - DEB’ENA‘F
275,

Miliolinella unding FORDERER and LANGER 2016, p- 9, fig. 4:A-L

6.
2012, p. 110,

Occurrence: Papuan Lagoon (Haig 1988), Ryukyu Islands
(Hatta and Ujiié 1992), 7 New Caledonia (Debenay 2012),
Palawan, Philippines (Forderer unpubl. data).

Miliplinella webbiana (4’ Orbigny 1839)
Plate 18, figures 1-6

Trilocuding webbiana D'ORBIGNY 18349, p. 140, pl. 3, figs. 13-15.

Miliofinella webbiana (d"Orbigny) — LE CALVEZ 1974, p. 9092, pl.
23, figs. 1-4,13-15 —CHEN G and ZHENG 1978, p. 186, pl. 6, fig. 4. —
PARKER 2009, p. 124, fig 9a-¢. - DEBENAY 2012, p. 110, 275.

Miliolinella sp. HAIG 1988, p. 224, pl. 2, figs. 23, 24,

Miliolinella suborbicularis (d"Orbigny) — LOEBLICH and TAPPAN
1994, p. 52, pl. 89, figs. 1-9; pl. 96 figs. 14-16 (not figs. 11-13) -
b{AK_EED and LAN; R.Eﬂlll::p. 238, fig. 5 1-6.

Remarks: Miliolinellawebbiana differs from Miliolinella suborbicularis
in having a flap. See also remarks in Parker (2009; p. 124).



Occurrence: Canary Islands (d'Orbigny 1839, Le Calvez
1974), Xisha Islands (Cheng and Zheng 1978), Ningaloo Reef
{Parker 2009), New Caledonia (Debenay 2012), Papuan La-
goon (Haig 1988), Timor Sea (Loeblich and Tappan 1994),
Caroline Islands (Makled and Langer 2011).

Miliplinefla? sp. 1
Plate 17, figures 1-6

Description: Test porcelaneous, circular in outline, somewhat
compressed, periphery rounded; surface smooth and
momamented; three chambers visible from the exterior, cham-
bers inflated, broadest at the base, giving them a sac-like ap-
pearance; sutures depressed and distinct; aperture a broad
arch-shaped opening terminal, with a lip, and provided with a
flap-like tooth.

Miliolinella sp. 2
Plate 19, figures 19-21

Description: Test porcelaneous, slightly higher than broad,
ovate in lateral view, slightly compressed, periphery rounded;
surface smooth and unomamented; five chambers visible from
the exterior; sumres slightly depressed; apermre a low
arch-shaped opening terminal, provided with a broad but nar-
row flap-like tooth.

Remarks: This species resembles Miliolinella sp. 8.

Miliplinella sp. 3
Plate 20, figures 1-3

Description: Test porcelaneous, circular in outline, strongly
compressed, periphery rounded; surface smooth and
unomamented; five chambers visible from the exterior; sutures
slightly depressed, distinct; aperture an arch-shaped opening,
terminal, with a well-developed lip, and provided with a broad
flap-like tooth.

Miliplinella sp. 4
Plate 19, figures 4-6

Description: Test large, porcelaneous, strongly irregular in out-
line, having a “crumpled”-like appearance; at least three cham-
bers visible from the exterior, chambers irregularly formed,
surface smooth and unomamented; aperure terminal, a broad
irregular opening with a well developed everted lip and a
flap-like tooth.

Miliplinella? sp. 5
Plate 20, figures 14-17

Description: Test porcelaneous, broader than high, irregular in
outline, periphery rounded; four to five chambers visible from
the exterior, chambers inflated, irregularly formed; surface
smooth and unomamented; sutures depressed, distinct; aperture
terminal, a low and broad, curved opening without a true tooth
or flap.

Miliolinella? sp. 6
Plate 20, figures 4-6

Deseriprion: Test small, porcelaneous, ovate in lateral view,
roughly triangular in top view, periphery with rounded angles;
three chambers visible from the exterior; surface smooth and
unomamented; sumres slightly depressed; aperture terminal, a
low and broad arch-shaped opening with a flap-like tooth.
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Remarks: This species resembles Miliolinella of. M. vigilax
Wella in Debenay (2012; p. 111).

Milioline fa sp. 7
Plate 19, figures 7-12

Deseription: Test large, porcelaneous, iregular in outline,
somewhat compressed, periphery rounded; four chambers visi-
ble from the exterior, chambers inflated, irregularly formed,
surface smooth and unomamented; sutures depressed, distinct;
aperture terminal, a broad arch-shaped opening provided with a
lip and a flap-like tooth.

Miliplinella sp. 8
Plate 19, figures 25-30

Description: Test porcelaneous, about two times higher than
broad, periphery rounded; surface smooth and imomamented,
five chambers visible from the exterior, chambers one half-coil
in length, asymmetrical, broadest at the base and tapering to-
wards the aperture, later chambers srongly overlapping the ear-
lier ones; sutures slightly depressed; aperture a low arch-shaped
opening terminal, situated in short distance below the end of the
test, provided with a broad and narrow flap-like tooth.

Remarks: This species resembles Kalosha afura Loeblich and
Tappan (1994; p. 42, pl. 87, figs. 13, 14; pl. 97, figs. 13-15).

Miliolinelia sp. 9
Plate 17, figures 13-15

Deseription: Test porcelaneous, ovate in lateral view, strongly
compressed, periphery with rounded angles; surface smoothand
unornamented; four chambers visible from the exterior; sutures
distinct; aperture a high triangular opening terminal, with a
well-developed lip, and provided with a flap-like tooth.

Miliplinela? sp. 10
Plate 20, figures 7-9

Description: Test porcelanecus, ovate in lateral view, roughly
triangular in top view, periphery rounded; three chambers visi-
ble from the exterior, chambers inflated; surface rough, grams-
lar; sutures not depressed, oblique; aperture terminal, a narmow
and low arch-shaped opening with a flap-like tooth.

Miliolinela sp. 11
Plate 19, figures 22-24

Description: Test porcelaneous, slightly higher than broad, ir-
regular in outline, slightly compressed, periphery rounded; sur-
face smooth and imomamented; five chambers visible from the
exterior, chambers irregularly formed and inflated, stronger in-
flated at the base; aperture a low arch-shaped opening terminal,
provided with a broad and narrow flap-like tooth.

Remarks: This may represent an aberrant specimen of
Miliplinella sp. 2.

Miliolinella sp. 12
Plate 19, figures 13-18

Description: Test large, porcelaneous, broadly circular in out-
line; surface rough, gramular; four to five chambers visible from
the exterior, chambers strongly inflated; sutures strongly de-
pressed; aperture a very broad arch-shaped opening terminal,
provided with a well-developed lip and a very broad plate-like
tooth.
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Miliplinella? sp. 13
Plate 17, figures 10-12

Dezcription: Test porcelaneous, ovate in lateral view, somewhat
compressed, periphery rounded; surface smooth and
unomamented; three chambers visible from the exterior; su-
tures distinct; aperture a high arch-shaped opening terminal,
with a well-developed lip, and provided with a low flap-like
tooth.

Remarks: This species resembles Miliolinella of. M. pilasensis
MecCulloch but appears to be more rounded and inflated.

Miliplinella? sp. 14
Plate 20, figures 12, 13

Deseription: Test small, porcelaneous, ovate in lateral view,
compressed, periphery angular; surface rough, omamented with
discontinuous, longitudinally aligned, aligned and somewhat ir-
regular costae; five chambers visible from the exterior; sutures
depressed; aperture with a Miliolinellz-like, broad opening but
appears to be broken.

Remarks: This species differs from Miliolinella semicostaia
(Wiesner) in the irregularity of the longitndinal costae.

Miliplinella? sp. 15
Plate 20, figures 10, 11

Description: Test small, porcelaneous, subcircular in outline,
compressed, periphery rounded; three chambers visible from
the exterior; sutures weakly depressed, distinct; surface smooth,
unomamented; aperture terminal, an arch-shaped opening with-
out a rim or a tooth,

Remarks: The generic assignment is tentative as the tooth/flap
appears to be broken off.

Freudomassiling Lacroix 1938

Psendomassilina reticulata (Heron-Allen and Earland 1915)
Plate 30, figures 4-6

Magsiling secans var. reticudata HERON-ALLEN and EARLAND

1915, p. 582, pl. 45, figs. 1-4.
Preudomassilina ausrrm%: (Cushman) var. reticulata (Heron-Allen and

Earland)— GRAHAM and MILITANTE 1959, p. 39, pl. 3, fig. 22,
Preudomassiling reticulata (Heron-Allen and  Earlandy — HOT-

TINGER, HALICZ and REISS 1993, p. 54, pl. 42, figs. 5-8; pl. 43,

figs. 1-8. - MAKLED and LANGER 2011, p. 248, fig. 5: 1622,

Remarks: Our specimen differs from other reports of
Fseudomassiling reticulata by having more inflated chambers
with rounded angles. So far, only one, probably adult specimen

was recovered from the sample material.

Occurrence: Quirimbas (Heron-Allen and Earland 191 5), Phil-
ippines (Graham and Militante 1959), Gulf of Agqaba
(Hottinger, Halicz and Reiss 1993), Caroline Islands (Makled
and Langer 2011).

Fseudoriloculing Cherif 1970

Psendotriloculing kerimbatica (Heron-Allen and Earland 1915)
Plate 16, figures 23-25

Miliolina kerimbatica HERON-ALLEN and EARLAND 1915, p. 574,
pl. 43, figs. 13-23.
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FPreudotriloculing sp. B MAKLED and LANGER 2011, p. 248, fig. 5:
313,34

FPreudoiriloculing kerimbatica (Heron-Allen and Earland) — LANGER
etal. 2013, p. 167, fig. 6: 14, 15

Remarks: This species was shown to display a large morpholog-
ical variability (Heron-Allen and Earland, 1915).

Occurrence: Quirimbas (Heron-Allen and Earland 19135), Caro-
line Islands (Makled and Langer 2011), Bazamito (Langer et al.
2013).

Pseudotriloculinag sp. 1
Plate 16, figures 8-10

Description: Test porcelaneous, elongated, ovate in lateral view,
compressed, periphery rounded with faint angles; surface
smooth and unomamented ; four chambers visible from the exte-
rior; sutures slightly depressed; aperture an arch-shaped open-
ing terminal, with a rim, and provided with a long, thick, and
raised tooth.

Remarks: This recovered specimen is strongly abraded.

Psewdotriloculing sp. 2
Plate 16, figures 20-22

Description: Test porcelaneous, ovate in lateral view, com-
pressed with rounded periphery; swrface smooth and
unornamented; three chambers visible from the exterior; sutures
depressed, distinct; aperture a Lachlanella-like opening, termi-
nal, without a rim, and provided with a short slender tooth that is
tapering at its tip.

Remarks: This species resembles Milioling seminulum
{Linnaeus) var. angusteoralis Wiesner. However, Wiesner's
specimen is quinqueloculine.

Preudotriloculing sp. 3
Plate 16, figures 14-19

Description: Test porcelaneous, slightly elongate, ovate in lat-
eral view, compressed, periphery rounded; surface smooth and
unornamented; three chambers visible from the exterior; sutures
weakly depressed; aperture a Lachlanella-like opening, termi-
nal, without a rim and provided with a long slender tooth that is
bifurcated at its tip.

Remarks: The larger specimen (figs. 17-19)is strongly abraded.

Pseudotriloculing sp. 4
Plate 16, figures 5-7

Description: Test porcelaneous, elongate, about two and a half
times higher than broad, laterally compressed, periphery acute,
with a rounded canna; four chambers visible from the extenor,
last two chambers with a rounded carina at the outer margin; su-
tures weakly depressed, distinct; surface omamented with nu-
merous irregular, longitudinally aligned, fine striae; aperture
terminal, a Lachlanella-like opening on a short neck and with a
well-developed peristomal rim.

Remarks: The specimen is abraded, the tooth morphology re-
mains uncertain. The species illustrated resembles Triloculing
sp. 1. However, the chamber arrangement is not triloculine and

the specimens do not show the slightest indication of a keel.
Further studies are required.



Psendotrilocwlina? sp. 5
Plate 16, figures 11-13

Qmi'?zufjfocdfm of. planciancad " Orbigny —PARK ER 2009, p. 237, fig.

Remarks: For details on the morphology see also remarks
Parker (2009).

Occurrence: Ningaloo Reef (Parker 2009).

Pyrgo Defrance 1824

Pyrgo denticulata (Brady 1884)
Plate 13, figures 4-6

Biloculing denticulata (Lamarck) var. denticulata BRADY 1884, p.
143, pl. 3, figs. 4, 5.

Pyrgodenticulata (Brady) - BACCAERT 1987, p. 113, pl. 51, figs. 5.6,
pl. 52, fig. 1L —HAIG 1988, p. 233, pl. 3, figs. 28, 20 - HOTTINGER,
HALICZ and REISS 1993, p. 56, pl. 49, figs. 8-12. - LOEBLICH and
TAPPAN 1994, p 54, pl. 92, figs. 1, 2. — PARKER 2009, p. 168, fig.
119a-h -DEBENAY 2012, p. 117,276 - LANGER et al . 2013, fig. &
26,27.

Occurrence: Tonga (Brady 1884), Great Barrier Reef (Baccaert
198 7), Papuan Lagoon (Haig 1988), Gulf of Agaba (Hottinger,
Halicz and Reiss 1993), Timor Sea (Loeblich and Tappan
1994), Ningaloo Reef (Parker 2009), New Caledonia ( Debenay
2012), Bazaruto (Langer et al. 2013), Madang, Papua New
Guinea (Langer inpubl. data).

Pyrgo of. P oblonga (d'Orbigny 1839)
Plate 12, figures 19-21

cf. Biloculina a D'ORBIGNY 1839, p. 163, pl. §, figs. 21-23.
Pyrgo oblonga (d'Otbigny) — I-IO'ITII\IGER, ICZ and REISS
1993, p. 57, pl. 50, figs. 1-6.

Occurrence: Gulf of Agaba (Hottinger, Halicz and Reiss 1993).
Pyrgo oblonga was originally described from Cuba.

Pyrgo rotaliara Loeblich and Tappan 1953
Plate 13, figures 7-9

Pyrgorotaligra LOEBLICH and TAPPAN 1953, p. 47, pl. 6, figs. 5,6.—
HOTTINGER, HALICZ and REISS 1993, p. 57, pl. 51, figs. 1-4. -
DEBENAY 2012, p. 117, 277.

Pyrgocf. P rotaliaris Loeblich and Tappan - MCCULLOCH 1977, p.
532, pl 241, figs. 1, 2; pl. 242, fig 5.

Occurrence: Arctic ( Loeblich and Tappan 1953), Gulf of Agaba
(Hottinger, Halicz and Reiss 1993), New Caledonia (Debenay
2012), Guadaloupe and Bikini (McCulloch 1977).

Pyrgo sarsi (Schlumberger 1891)
Plate 13, figures 1-3

Biloculing ringens Lamarck — BRADY 1884, pl. 2, figs. Ta, b
Bilocuding sarsi SCHLUMBERGER 1891, p. 553, pl. 9, figs. 55-57, tfs.
10-12. - CUSHMAN 1921, p. 471, pl. 9{ fig. 1, text-figs. 48-50.
Pyrgosarsi (Schlumberger)- ZHENG 1988, p. 229, pl 12, figs. 6-10, pl.
13, figs. 1,2, pl. 31, figs. 19-22, text-fig 46 — LOEBLICH and
TAPPAN 1994, p 54, pl. 94, figs. 1-9. — PARKER 2009, p. 172, fig.

121a-f. — DEBENAY 2012, p. 117, 277.

Occurrence: West Indies (Brady 1884), MNorth Atlantic
{Schlumberger 1891), Philippines (Cushman 1921), East China
Sea (Zheng 1988), Timor Sea (Loeblich and Tappan 1994),
Ningaloo Reef (Parker 2009), New Caledonia ( Debenay 2012).
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Pyrgo aff. P sarsi (Schlumberger 1891)
Plate 13, figures 10-12

aff. Bilocuing sarsi SCHLUMBERGER 1891, p. 553, pl. 9, figs. 55-57,
s, 10-12

Remarks: This species appears to be larger and more inflated
than Pyrgo sarsi 5. sm.

Occurrence: Pyrgo sarsi was originally described from the
northern Atlantic.

Pyrgo strivlata (Brady 1884)
Plate 12, figures 13-18

Biloculing ringens (Lamarck) var, striolota BRADY 1884, p. 143, pl. 3,
figs. 7, 8.

E.ﬁfnﬁna denticulata (Brady) var. striolata Brady — CUSHMAN 1921,
p- 477, pl. 98, figs. 2a-c.

Pyrgo denticulata (Brady) var, sirolata (Brady) — GRAHAM and
MILITANTE 1959, p. 40, pl. 4, figs. 4, 5.

striol ata (Brady) —CHENG and ZHENG 1978, p. 180,pl. 13, figs.

f}?figgl —HAIG I‘?r;éi,rp. 233, pl. 4, figs. 1-4.— HOTT GE{HALI(?Z
and REISS 1993, p. 57, pl. 51, figs. 5-11. - LOEBLICH and TAPPAN
1994, p. 54, pl. 92, figs. 9-15. - PARKER 2009, p. 172, fig. 122a-k. -
DEBENAY 2012, p. 118, 277.

Pyrgo denticulata(Brady)subsp. striofata (Brady) -BACCAERT 1987,

p. 114, pl. 52, figs. 2-5.

Remarks: This species shows a high variablity in the
pronounciation of striae.

Occurrence: Torres Strait and off Papua (Brady 1884), Philip-
pines (Cushman 1921, Graham and Militante 1959), Xisha Is-
lands (Cheng and Zheng 1978), Papuan Lagoon (Haig 1988),
Gulf of Agaba (Hottinger, Halicz and Reiss 1993), Timor Sea
{Loeblich and Tappan 1994), Ningaloo Reef (Parker 2009),
Mew Caledonia (Debenay 2012), Great Barrier Reef (Baccaert
1987), Madang, Papua New Guinea { Langer unpubl. data).
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Pyrgo sp.
Plate 12, figures 22-24

Pyrgosp. 3 DEBENAY 2012, p. 118,277,

Description: Test porcelaneous, elongate, ovate in lateral view,
subcircular in top view, tapering towards the apertural end, pe-
riphery rounded; surface smooth and imomamented; biloculine,
two chambers visible from the exterior; sutures depressed; aper-
ture somewhat elliptical, a wide opening, terminal, provided
with a broad T-shaped tooth.

Occurrence: New Caledonia (Debenay 2012), Madang, Papua
New Guinea (Langer unpubl. data).

Triloculina " Orbigny 1826

Trilpculing asymmetrica Said 1949
Plate 13, figures 13-15

Trloculing asymmetrica SAID 1949, p 18, pl 2, fig. 11. -
HOTTINGER, HALICZ and REISS 1993, p. 64, pl. 66, figs. 49,

Remarks: Hottinger, Halicz and Reiss (1993) mentioned that the
surface of this species is occasionally extremely faintly sriated.
However, the specimens from Raja Ampat are all finely but dis-
tinctly striate.

Occurrence: Red Sea (Said 1949, Hottinger, Halicz and Reiss
1993), southern Africa (Langer unpubl. data).

Trilpculing bertheliniona (Brady 1884)
Plate 13, figures 16-18

Milioling bertheliniana BRADY 1884, p. 166, pl. 114, fig. 2a, b, —
HEROMN-ALLEN and EARLAND 1915, p. 563, pl. 41, figs. 32-35.
Triloculing bertheliniana (Brady) —CUSHMAN 1932, p. 60, pl. 13, fig.
5. — GRAHAM and MILITANTE 1959, p. 53, pl. 7, fig. 7. -
MCCULLOCH 1977, p. 552, pl. 221, fig. 17. - CHENG and ZHENG
1978, p. 180, pl. 9, figs. 7, . — HATTA and UJIE 1992, p. 73, pl. 11,
figs. Ta, b. — LOEBLICH and TAPPAN 1994, p. 55, pl. 95, figs. 14—
PARKER 2009, p. 358, fig. 261a-j. — DEBENAY 2012, p. 136,277 -
LANGER et al. 2013, p. 167, fig. 6: 28, 29,

Triloculing  trigonula % subsp.  bertheliniana (Brady) —
BACCAERT 1987, p. 133, pl. 59, figs. 4a, b.

Oceurrence:  Madagascar (Brady 1884), Quirimbas
{Heron-Allen and Earland 1915), Paumot Islands (Cushman
1932), Philippines (Graham and Militante 1959), Galapagos
{McCulloch 1977), South China Sea (Cheng and Zheng 1978),
Ryukyus (Hatta and Ujiié 1992), Timor Sea (Loeblich and
Tappan 1994), Ningaloo Reef (Parker 2009), New Caledonia
{(Debenay 2012), Bazaruto (Langer et al. 2013), Great Barrier
Reef (Baccaert 1987), Madang, Papua New Guinea (Langer
unpubl. data).

Trlpculing cf, T. bertheliniana (Brady 1884)
Plate 13, figures 19-21

of. Miliolina bertheliniana BRADY 1884, p. 166, pl. 114, fig. 2a,b.
Triloculing sp. 4 PARKER 2009, p. 376, fig. 272%-j.

Remarks: See discussion and description in Parker (2009) for
Triloculing sp. 4.

Occwrrence: Ningaloo Reef (Parker 2009). Triloculing berthe-
finiana was originally described from Madagascar.

Triloculina bicarinata A" Orbigny 1839
Plate 13, figures 22-24
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Triloculing bicarinata 'ORBIGNY 1839, p. 158, pl. 10, figs. 18-20.—
CHENG and ZHENG 1978, p. 181, pL. 9, figs. ©-12. — HATTA and
UMNIE 1992, p.73,pl. 11, figs. 8a, b.— DEBENAY 2012, p. 136,278,

Occurrence: Cuba (d' Orbigny 1839), Xisha Islands (Cheng and
Zheng 1978), Ryukyus (Hatta and Ujiié 1992), New Caledonia
{ Debenay 2012).

Triloculina? fichtefiana 4" Orbigny 1839
Plate 13, figures 25-30

Triloculing fichtefiona D'ORBIGNY 1839, p. 171, pl. 9, figs. 810, —
GRAHAM and MILITANTE 1959, p. 53 pl 7, fig. 10, -
HOTTINGER, HALICZ and REISS 1993, p. 65, 15 66, figs. 10-15.—
DEBENAY 2012, p. 137, 275,

Remarks: The specimens from Raja Ampat are tentatively
placed in Triloculing fichreliana. However, it is uncertain
whether the chamber arrangement is triloculine as some speci-
mens appear to show a fourth chamber.

Occurrence: Cuba (d"Orbigny 1839), Philippines (Graham and
Militante 1959), Gulf of Agaba (Hottinger, Halicz and Reiss
1993), New Caledonia (Debenay 2012).

Triloculing of. T. flchteliana 4" Orbigny 1839
Plate 14, figures 1-3

of Trloculing fichteliana D"ORBIGNY 1839, p. 171, pl. 9, figs. 8-10.

Oceurrence: Triloculing fichteliana was originally described
from Cuba.

Triloculing kawea Forderer and Langer 20016
Plate 14, figures 7-14

Triloculina® sp. 2 PARKER 2009, p. 372, fig. 27165,
Triloculing kawea FORDERER and LANGER 2016.p. 11, fig. 5:A-H.

Oceurrence: Ningaloo Reef (Parker 2009).

Triloculing latiformis McCulloch 1981
Plate 14, figures 4-6

Triloculina latiformis MCCULLOCH 1981, p. 64, pl. 21, figs. 1, 2. —
DEBENAY X012, p. 137, 278_

Occurrence: Trinidad (McCulloch 1981), New Caledonia
{Debenay 2012).

Triloculing serrulata MoCulloch 1977
Plate 15, figures 25-30

Triloculing costifera Terquem — GRAHAM and MILITANTE 1959, p.
53, pl. 7, figs. 9a-c. - BACCAERT 1987, p. 125, pl. 56, fig 3.

Triloculing serrudata MCCULLOCH 1977, p. 558, pl. 225, figs. 1,2, 4. —
HOTTINGER, HALICZ and REISS 1993, p. 65, pl. 67, figs. 1-9. —
PARKER 2009, p. 364, fig 26da-k —PARKER and GISCHLER 2011,
P.43,i:vl. 3, Ef. 10-12. —-DEBENAY 2012, p. 137, 278. -LANGER &t
al. 2013, p. 167, fig. 6: 32,

Occurrence: Philippines (Graham and Militante 1959), Great
Barrier Reef (Baccaert 1987), Red Sea (McCulloch 1977,
Hottinger, Halicz and Reiss 1993), Ningaloo Reef (Parker
2009), Maldives (Parker and Gischler 2011), New Caledonia
{Debenay 2012), Bazaruto (Langer et al. 2013).

Triloculinag f. T. sommeri Tinoco 1955
Plate 15, figures 7-9

cf. Triloculing sommeri TINOCO 1955, p 24, pl. 2, figs. 8,9
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Triloculing sommeri Tmoco— LOEBLICH and TAPPAN 1994, p. 56, pl.
B4, figs. 1-12.

Remarks: The specimens from Raja Ampat are more com-
pressed than the specimens illustrated by Loeblich and Tappan
(1994).

Oceurrence: Timor Sea (Loeblich and Tappan 10994).
Triloculing sommeri was originally described from Brazil.

Trilpculing ef. T. ferguemiana (Brady 1884) Type 1
Plate 14, figures 15-17

cf. Milioling terguemiana BRADY 1884, p. 166, pl. 114, fig 1.

Remarks: This very prominent and large species of Triloculing
differs from the species described by Brady in having a more ir-
regular omamentation pattern, in the circular apermre that is
Lachlanella-like in Brady's specimen, in the shape of the tooth
that is T-shaped in the figures of Brady, in the more pronounced
sutural depressions. The specimens from Raja Ampat further
differ from specimens from southem Africa (Langer unpubl
data) in the surface omamentation pattern.

Occurrence: Triloculing terguemiana was originally described
from Madagascar.

Trloculing ef. T. terguemiana (Brady 1884) Type 2
Plate 14, figures 18-20

cf. Miliolina terquemiana BRADY 1884, p. 166, pl. 114, fig 1.

Remarks: This species differs from the species described by
Brady in the less pronounced omamentation and the very slen-
der Lachlanella-like aperture. It also differs from Type 1 in the
maore rectilinear and less pronounced surface omamentation
and the distinct Lachlanella-like aperture.

Occurrence: Triloculing terguemiana was originally described
from Madagascar.

Triloculing fricarinata A’ Orbigny 1826
Plate 15, figures 10-12

Triloculing tricarinata D'OBBIGNY 1826, p. 99 momen mudum]. —
PARKER, JONES and BRADY 1865, pl. 1, fig. 8. — BRADY 1884, p.
165, pl. 3, figs. 17 a, b. - GRAHAM and MILITANTE 1959, p. 57, pl.
B, figs. 14a,b. — RASHEED 1971, p. 33, pl. 10, fig. 1. - CHENG and
FHENG 1978, p. 185, pl. 12, figs. 12-14 — CIMERMAN and
LANGER 1991, p. 46, pl. 44, figs. 3, 4 - VANMARLE 1991, p. 278,
pl 4, figs. 1, 2. - HOTTINGER, HALICZ and REISS 1993, p. 65, pl.
68, figs. 7-12. — LOEBLICH and TAPPAN 1994, p. 56, pl. 96, figs.
1-7. — PARKER 2009, p. 366, figs. 266a-k; 267a-k. — DEBENAY
2012, p. 138,278 - LANGER et al. 2013h, p. 167, fig. 6: 37, 38,

Miliofina( Triloculing) tricarinata ' Orbigny — EGGER 1893, p. 234, pl.
2, figs. 35-37.

Triloculing tigomlad " Orbigny — CUSHMAN 1932, p. 59, pl. 13, figs. 3

a b

Occurrence: Red Sea (d'Orbigny 1826, Parker, Jones and Brady
1865), Port Jackson, Australia (Brady 1884), Philippines (Gra-
ham and Militante 1959), Coral Sea, New Guinea (Rasheed
1971), Xisha Islands (Cheng and Zheng 1978), Mediterranean
{Cimerman and Langer 1991), Eastern Indonesia (van Marle
1991), Gulf of Agaba (Hottinger, Halicz and Reiss 1993), Timor
Sea (Loeblich and Tappan 1994), Ningaloo Reef (Parker 2009),
Mew Caledonia (Debenay 2012), Bazaruto (Langer et al. 2013),
Raja Ampat (Egger 1893), Fiji (Cushman 1932), Madang, Pa-
pua New Guinea (Langer unpubl. data).

Triloculing frigonula (Lamarck 1804)
Plate 15, figures 13-15

Miliofites trigonula LAMARCE 1804, p. 351, pl. 17, figs. 4a-c. —
BRADY 1884, p. 164, pl. 3, figs. 15, 16 (not fig. 14).

Triloculing trigonula (Lamarck) — CHENG and ZHENG 1978, p. 185,
pl 13, figs. 1-3. — CUSHMAN 1932 p. 56, pl. 13, figs. 1 a, b. —
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HOTTINGER, HALICZ and REISS 1993, p. 66, pl. 69, figs. 1-10. -
MAKLED and LANGER 2011, p. 249, fig. 7: 23-27. —- DEBENAY
2012, p. 138, 278. — LANGER et al. 2013, p. 167, fig 6: 39, 40.

Triloculing trigomula sensu stricto (Lamarck) — BACCAERT 1987, p.
131, pl. 58, figs. 4, 5 (not fig. 6).

Occurrence: fossil, Paris (Lamarck 1804), Ireland (Brady
1884), Xisha Islands (Cheng and Zheng 1978), Fiji (Cushman
1932), Gulf of Agaba (Hottinger, Halicz and Reiss 1993), Caro-
line Islands (Makled and Langer 2011), New Caledonia
{Debenay 2012), Bazaruto (Langer et al. 2013), Great Barrier
Reef (Baccaert 1987), Madang, Papua New Guinea (Langer
unpubl. data).

Trloculing trguetrella Loeblich and Tappan 1994
Plate 15, figures 16-18

Triloculing terquemiana (Brady) var. papugenis RASHEED 1971, p.
37, pl. 10, fig 4.

Triloculing triguetrella LOEBLICH and TAPPAN 1994, p. 56, pl. 96,
figs. 8-10. — PARKER 2008, p. 369, figs. 268a-k; 269a-h.

Triloculing papusensis Rasheed —HAIG 1997, p. 273 fig 4, no. fig. 24,

Remarks: Some specimens depicted by Parker (2009) are oma-
mented with fine striae but all specimens from Raja Ampat have
a smoothly polished and unomamented test surface.

Oceurrence: Coral See, New Guinea (Rasheed 1971), Szhul
Shelf (Loeblich and Tappan 1994), Westermn Australia (Haig
1997, Parker 2009).

Trileculing cf. T, vesperiilie Zheng 1988 Type 1
Plate 14, figures 27-29

cf. Trilocuding vespertilio ZHEN G 1988, p. 247, 333, pl. 19, fig 4; pl.
33, figs. 78; text-fig 64

Remarks: This species has strongly inflated chambers and
deeply depressed sutures compared to Trifoculina cf. T
vespertilio Type 2.

Oceurrence: Triloculing vespertilio was originally described

from the East China Sea

Trilpculing cf. T, vespertilio Zheng 1988 Type 2
Plate 14, figures 21-26

cf. Trilocuding vespertilio ZHENG 1988, p. 247, 333, pl. 19, fig 4; pl.
33, figs. 78; text-fig 64

Occurrence: Triloculing vespertilio was originally described
from the East China Sea.

Triloculing of. T. wiesneri Le Calvez and Le Calvez 1958
Plate 15, figures 1-3

of Triloculing wiesneri LE CALVEZ and LE CALVEZ 1958, p. 195, pl.
15, figs. 179-181. —- DEBENAY 2012, p. 138, 278.

Remarks: The illustrated specimen is abraded.

Oceurrence: New Caledonia (Debenay 2012). Triloculinag
wiesneri was originally described from the Mediterranean.

Triloculing sp. 1
Plate 16, figures 1-4

Deseription: Test large, porcelaneous, elongate, about two and a
half times higher than broad, laterally slightly compressed, pe-
riphery rounded; three chambers visible from the exterior,
chambers slightly inflated; sumres slightly depressed, distinct;
surface omamented with numerous irregular, longitudinally
aligned, fine striae; aperture terminal, a large Lachlanella-like
opening on a short neck provided with a thick everted
peristomal rim anda long tooth that is thickened and bifurcared
at the tip.

Triloculina sp. 2
Plate 15, figures 19-24

Description: Test porcelaneous, slightly elongate, periphery
rounded, subcircular to ovate in top view; three chambers visi-
ble from the exterior, chambers inflated; sutures depressed, dis-
tinct, wall smooth, omamented with a few weakly developed
longitudinal costas; aperture terminal, an elongated arch-shaped
opening with a long and slender tooth that is bifurcated at its tip.

Triloculing sp. 3
Plate 15, figures 4-6

Description: Testrelatively small, porcelaneous, riloculine, tri-
angular in top view with acute angles; surface omamented with
numerows discontinuous, irregular, longitudinally aligned
striae; aperture terminal, a subcircular opening on a short neck
with a well developed peristomal rim and a tooth (note twoth is
broken, PL 15, fig. 4).

PLATE 1
Scale bar is 100 pm unless otherwise indicated.

1-3 Parmtrochammina globorotaliformis (AW12).
46 Haplophragmoides sp. (WO0R).
19 Trochammina carinata (CK¥).

10-12 Trochamemina sp. (WOT).

13,14 Nowria armata (B15).
15,16 Rotaliamming sp. (15: OT; 16:¥24).
17,18 Seprorochamminag gonzalesi (AW12).
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Remarks: This species resembles Triloculing sp. 1 of Debenay
(2012). It differs, however, in its more acute periphery, which
resembles Triloculing rricarinara d*Orbigny that also occurs n
our samples.

Triloculinella Riccio 1950

Trilpculinella cf. T. pseudooblonga (Zheng 1980)
Plate 16, figures 26-28

cf. Miliolinella pseudooblonga ZHENG 1980, p. 158, 177,pl. 2, fig 5.

pars Trilocudinella psevdooblonga(Zheng)— LOEBLICH and TAPPAN
1994, p. 57,pl. 98, figs. 1-3 (notpl. QE,EF.?—‘},PI. 97, figs. 10-12and
pl. B8, figs. 7-18)

Remarks: The species of Zheng is slightly more elongated and
has an aperture in the form of a broad arch with a flap-shaped
tooth covering the largest part of the apertwral opening. Zheng
describes the aperture as crescent-shaped.

Occurrence: Timor Sea (Loeblich and Tappan 1994). Thilocu-
linella psendooblonga was originally described from the Xisha
Islands, South China Sea.

Subfamily SIGMOILINITINAE Luczkowska 1974
Mesosigmoiling Zheng 1981

Mesosigmotling minuta {Zheng 1979)
Plate 10, figures 10-14

Prenudosigmoiling minuta ZHENG 1979, p. 129, 208, text-fig 6,pl. 7,
figs. 2,3,
Spirophthaimiditm proc fim LOEBLICH and TAPPAN 1994, p. 41, pl.
68

i3

Mesasigmoilina minuta (Zheng) - PARKER 2009, p. 115, fig. 81ad.

Occwrrence: Xisha Islands (Zheng 1979), Timor Sea (Loeblich
and Tappan 1994), Ningaloo Reef (Parker 2009).

Nemmoloculing Stemmann 1881

Nummuloculina ef. N. contraria (0’ Orbigny 1846)
Plate 9, figures 21-23

cf. Biloculing contraria D"ORBIGNY 1846, p. 266, pl. 16, figs. 4-6.
Nurmmuwloculing contrarig (d'Orbigny) — LOEBLICH and TAPPAN
1994, p. 57, pl. 99, figs. 18-21.

Occurrence: Timor Sea (Loeblich and Tappan 1994).
Nummuloculing contraria was originally described from Aus
tria (fossil).

Sigmamiliolinella Zheng 1988

Sigmamiliolinella australis (Parr 1932)
Plate 18, figures 25-30

Changueloculing australis PARR 1932, p. 7, pl. 1, fig. 8.
Miliolinella australis (Par) — PONDER 1974, p. 127-133, pl. 1, figs.
1-5;pl.2, figs. 1-5;pl.3, figs. 1-12.—- HAIG 1988, p. 224, pl. 2, fig 14,
Sigmamiliolinella australis (Parr) — ZHENG 1988, p. 263, 334, pl. 20,
. 5-7; pl. 33, figs. 16-19, text-fig. 76. — LOEBLICH and TAPPAN
1994, p. 58, pl. 100, figs. 1-3. — PARKER 2009, p. 330, figs. 238a-k,
239a, 24084, 241a-h. — DEBENAY 2012, p. 130,279,

Remarks: This species was originally described by Parr (1932)
as having a smooth test surface. However, in later publications,
the surface is described as granular. The specimens from Raja
Ampat have a test surface that is partially to completely covered
with elongated caleite needles. See also discussion in Parker
(2009, p. 330).

Occurrence: Victoria and South Australia (Parr 1932), Papuan
Lagoon (Haig 1988), East China Sea (Zheng 1988), Timor Sea
{Loeblich and Tappan 199%4), Ningaloo Reef (Parker 2009),
Mew Caledonia (Debenay 2012), Madang, Papua New Guinea
{Langer unpubl. data).

Sigmoihauering Zheng 1979

Sigmoithawering imvoluta (Cushman 1946)
Plate 29, figures 21, 22, 26-28

Havwering ornmissima (Karrer) — BRADY 1884, p. 192, pl. 7, figs.
15-17.

Hauering involuta CUSHMAN 1946, p. 13, pl. 2, figs. 25-28. —CHENG
and ZHENG 1978, p. 188, pl. B, figs. 11-13.

FPrendohauering occidentalis involuta (Cushman) — PONDER 1972, p.
149, text-figs. 4,7, B, 94, 11, 124, 134, 16. - BACCAERT 1987, p.
146, pl. 63, figs. 7a,b; pl. 64, figs. 1,2.

FPyeudohauering involuta (Cushman) — HAKG 1988, p. 228, pl. 3, figs.
16-18. — PARKER 2009, p. 158, fig. 112a-1. —- DEBENAY 2012, p.
114, 280,

Sigmoihauering involita (Cushman) — LOEBLICH and TAPPAN 1994,
p- 58, pl. 100, figs. 8-12. — HAIG 1997, p. 272 — MAKLED and
LANGER 2011, p. 248, fig. 6: 3842,

PLATE 2
Scale bar is 100 pm unless otherwise indicated.

1-3 Sorosphaera? sp. (AW12).
45 Bdelloiding aggregata (CM).

6-12 Haddonia torresiensis (6: U01¥*; 7-10: CM; 11, 12:
uoz).

1318 Clavuling pacifica (13-15: B14; 16-18: CM).
1920 Rudigaudrying minor (Y24).
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Ocewrrence: Admiralty Islands (Brady 1884), Marshall Islands
{Cushman 1946), Xisha Islands (Cheng and Zheng 1978), Great
Barrier Reef (Baccaert 1987), Papuan Lagoon (Haig 1988),
Western Australia (Haig 1997, Parker 2009), New Caledonia
{Debenay 2012), Timor Sea (Loeblich and Tappan 1994), Caro-
line Islands (Makled and Langer 2011), Madang, Papua New
Guinea (Langer impubl. data).

Sigmoilinella Zheng 1979

Sigmoilinella torfuosa Theng 1979
Plate 24, figures 22-27

Sigmoilinella tortuosa ZHENG 1979, p. 130, 131,208, 209, pl. 7, fig. 4,
tf. 7.—HAIG 1997, p. 273, fig 4: 20,21 —PARKER 2009, p. 330, fig.
242a-j. - DEBENAY 2012, p. 131, 279,

Adelosing pascugensis KO UKOS and FALCETTA 1987, p. 151,
pl. 1, figs. 1-9, pl. 2, figs. 19,

Cuingueloculing of Q. collimnosa Cushman — HATG 1988, p. 233, pl.
5, figs. 11-14

Occurrence: Xisha Islands (Zheng 1979), Exmouth Gulf (Haig
1997), Ningaloo Reef (Parker 2009, New Caledonia { Debenay
2012), Easter Island (Koutsoukos and Falcetta 1987).

Spirosigmoiling Parr 1942

Spiresigmoilina? parri Collins 1958

Plate 8, figures 28, 29

Spirosigmaoiling parri COLLINS 1958, p. 365 pl 3, fig. 3, 4. -

LOEBLICH and TAPPAN 1994, p. 58, pl. 102, figs. 917, pl. 108 figs.
1-5.

Occurrence: Great Barrier Reef (Collins 1958), Timor Sea
{Loeblich and Tappan 1904).

Subfamily SIPHONAPERTINAE Saidova 1975
Ammomassiling Cushman 1933a

Ammomassiling alveoliniformis (Millett 1898)
Plate 29, figures 3-10

Massiling alveoliniformis MILLETT 1898, p. 609, pl. &, figs. 5-7.

Ammom azsiling alveoliniformis (Millett) - HAK: 1988, p. 218, pl. 1,
figs. 3-6. — HATTA and UNIE 1992, p- 65 pl 1, figs. 1 a, b —
HOTTINGER, HALICZ and REISS 1993, p. 45, pl. 5, figs. 1-5; pl.69,
figs. 1,2, - MAKLED and LANGER 2011, p. 248, fig. 6: 30-32. —
DEBENAY 2012, p. 103, 279.

Remarks: The specimens shown in figs. 3-5 are abraded and
may represent early developmental stages.

Occurrence: Malay Archipelago (Millett 1 808), Papuan Lagoon
(Haig 1988), Ryukwus (Hatta and Ujiié), Gulf of Agaba
{Hottinger, Halicz and Reiss 1993), Caroline Islands (Makled
and Langer 2011), New Caledonia (Debenay 2012).

Family TUBINELLIDAE Rhumbler 1906
Articuling d’Orbigny 1826

Artienling pacifica Cushman 1944
Plate 10, figures 1-4

Articulina pacifica CUSHMAN 1944, p. 17, pl. 14, figs. 14-18. - COL-
LINS 1958, p. 365. — GRAHAM and MILITANTE 1959, p. 34, pl. 3,
figs. 5, 6. — CHENG and ZHENG 1978, p. 190, pl. 13, fig 9. -
BACCAERT 1987, p. 151, pl. 66, fig 2. — HAIG 1988, p. 218, pl. 1,
figs. 9, 10. — PARKER 2009, p. 90, fig. 64a-c. — MAKLED and
LANGER 2011, p. 248, fig. 4 7-14.— DEBENAY 2012, p. 104, 280.

Occurrence: Fiji (Cushman 1944), Great Barrier Reef (Collins
1958, Baccaert 1987), Philippines (Graham and Militante
1959), Xisha Islands (Cheng and Zheng 1978), Papuan Lagoon
(Haig 1988), Ningaloo Reef (Parker 2009), Caroline Islands
{Makled and Langer 2011), New Caledonia (Debenay 2012),
Madang, Papua New Guinea (Langer unpubl. data).

Family MILIOLIDAE Ehrenberg 1839
Subfamily MIOLINAE Ehrenberg 1839
Miliola Lamarck 1804

Miliola sublineata (Brady 1884)
{no figure available; see remarks)

Miliofing circularis (Bomemann) var. sublineata BRADY 1884, p. 169,
pl4, fig Tac.

PLATE 3
Scale bar is 100 pm unless otherwise indicated.

1-3 Gaudrying anenuata (Y24).

45 Gaudrving guadrangularis (Y25).
610 Pseudogaudrying pacifica (B15).
11,12 Psendogaudrying sp. (WOE).

1316 Plomikovina mansversaria (13, 14: Uls; 15, lé:
B14).

172 Siphoniferoides siphoniferus (17, 18: U01; 19, 20:
MG; 21, 22: CM).
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Miliofing circufaris var. sublineata Brady — HERON-ALLEN and
EARLAND 1915, pl. 41, figs. 9-11.

Miliola sublineata (Brady) - CHENG and ZHEMNG 1978, p. 187, pl. 6,
fig. 7. — HAIG 1988, p. 220, pl. 2, figs. 10-11. - MAKLED and
LANGER 2011, p. 248, fig. 5: 9-11.

Remarks: Only a single specimen was found of this species (lost
and not illustrated).

Occurrence: Admiralty Islands (Brady 1884), Quirimbas
{(Heron-Allen and Earland 1915), Xisha Islands (Cheng and
Zheng 1978), Papuan Lagoon (Haig 1988), Caroline Islands
{(Makled and Langer 2011), Madang, Papua New Guinea
{(Langer unpubl. data).

Superfamily AUSTROTRILLINOIDEA Loeblich and Tappan
1986

Family BREBINIDAE Mikhalevich 1982

Subfamily PSEUDOHAUERINIDAE Mikhalevich 1988

Freudohauering Ponder 1972

Pseudohauerina orientalis (Cushman 1946)
Plate 29, figures 23-25

Hauering orientalis CUSHMAN 1946, p. 43, pl. 10, figs. 16, 17. —
LOEBLICH and TAPPAN 1994, p. 60, pl. 76, figs. 12-14.

Preudohauerina arfemdfs{ﬂmhmm}—l—&lﬂ I‘?E%, p- 228, pl. 3, figs.
19,20 —PARKER 2009, p. 162, figs. 1 13a4, 114a¢. - MAKLED and
LANGER 2011, p. 248, fig. 7: 1-4 - DEBENAY 2012, p. 114, 281.

Occwrrence: Samoa (Cushman 1946), Timor Sea (Loeblich and
Tappan 1994), Papuan Lagoon (Halg 1988), Ningaloo Reef
(Parker 2009), Caroline Islands (Makled and Langer 2011),
New Caledonia (Debenay 2012).

Freudohauerinella McCulloch 1981

Pseudohauerinella dissidens? (McCulloch 1977)
Plate 27, figures 25-27

PPrendohanering dissidens MCCULLOCH 1977, p. 237, pl. 102, fig. 7.
—HOTTINGER, HALICZ and REISS 1993, p. 67, pl. 74, figs. 1-8.—
LANGER et al. 2013, fig. 7: 11,12

Occurrence:. TMexico, Pacific coast (McCulloch 1977), 7Gulf
of Agaba (Hottinger, Halicz and Reiss 1993), Bazaruto (Langer
et al. 2013).

Superfamily ALVEOLINOIDEA Ehrenberg 1839

Family ALVEOLINIDAE Ehrenberg 1839

Alveolinella Douvillé 1907

Alveslinella queyi (4" Orbigny 1826)
Plate 31, figure 24

Alveolina guoii D'ORBIGNY 1826, p. 307, pl. 17, figs. 11-13. - GRA-
HAM and MILITANTE 1959, p. 65, pl. 10, fig. 12. - BACCAERT
1987, p. 153, pl. 66, figs. 6,7.— LIPPS and SEVERIN 1986, figs. 1A-F,
2A-D.— LOEBLICH and TAPPAN 1987, p. 361, pl. 373, figs. 1-3. —
HAIG 1988, p. 218,pl. 1, figs. 1, 2. —PARK ER 2009, p. 83, fig. 5%-g.
—DEBENAY 2012, p. 102, 281.

Remarks: This species is widely distributed in the Indo-Pacific.
However, it 15 absent from the eastern coast of Afnica and the
coasts and islands of the eastern Pacific. It is at times con-
founded with the fossil Paleocene to Upper Eocene species
Alveolina boscii (Defrance, in Bronn 18235).

Occurrence: Papua New Guinea (d"Orbigny 1826), Papuan La-
goon (Lipps and Severin 1986, Haig 1988), Philippines (Gra-
ham and Militante 1959), Great Barrier Reef (Baccaert 1987),
Ningaloo Reef (Parker 2009), New Caledonia ( Debenay 2012),
Madang, Papua New Guinea (Langer unpubl. data).

Borelis de Montfort 1808

Bovelis pulchra (4’ Orbigny 1839)
Plate 31, figures 22,23

Alveolina pulchra D'ORBIGNY 1839, p. 70, pl. 8, figs. 19,20,

Alvealina melo (Fichtel and Moll) - BRADY 1884, p. 221, pl. 17, figs.
13-15.

Borelis pulchra (d'Orbigny) — CUSHMAN 1930, p. 55, pl. 15, figs. 9,
1 NG and ZRENG 1978, p. 202, PI.E;'EF: ﬁgs.‘ A
2009,p. 92, fig. 66a-f —PARK ER and GISCHLER 2011, not figured.

Borelis schlumbergeri Reichel — FAJTEMILA, LANGER and LIPPS
2015, fig. 2: 3.

Remarks: This species is at times confounded with the Miocene
species Borelis melo (Fichtel and Moll). Parker (2009) notes
that B. pulchra is distinguished from B. melo “by its shorter test,
and its sub-globular barrel-like appearance”.

PLATE 4
Scale bar is 100 pm unless otherwise indicated.

14 Sahulia barkeri (AW12; 4: note an unidentified speci-
men of Trocham mina on wall surface).

58 Sahulia conica (5, 6:MG; 7, §: Ms).
010 Sahuliacf 8 conica (MIOG).
11,12 Sahulia cf. 8 lurzei (AP09).

13,14 Sahulia sp.2 (WOT).

1522 Sahulia cf. 8 kerimbaensis (15, 16: B14; 17-20: Ms;
21, 22: FW).

BM Sahulia neorugosa (MR1T).
25,26 Sahulia? sp. 1 (MR18).
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Occurrence: Cuba (d'Orbigny 1839), Hawaii (Brady 1884),
Bahamas (Cushman 1930), Xisha Islands (Cheng and Zheng
1978), Ningaloo Reef (Parker 2009), Maldives (Parker and
Gischler 2011), Moorea (Fajemila, Langer and Lipps 2015).

Superfamily SORITOIDEA Ehrenberg 1839
Family PENEROPLIDAE Schultze 1854
Dendriting d*Orbigny 1826

Dendriting hemgae Ujiié in Hatta and Ujiié 1992
Plate 30, figures 13-15

Peneraplis sp. CUSHMAN, TODD and POST 1954, p. 348, pl. 87, fig.
3

Penergplis sp. GRAHAM and MILITANTE 1959, p. 63, pl. 10, figs.
Sa-c, 6a, b.

Dendritinapacifica CHENG and ZHENG 1978, p. 194, 259, pl. 15, figs.
9-12 (not Dendriting pacifica MeCulloch 1977).

Dendriting zhengae Ujné, new name, in HATTA and UJI TE 1992, p 78,
pl 15, figs. 2a-3b. - HOHENEGGER et all 1999, p. 130, fig. 11.

Dendriting zhe ngae (no reference given) - HOHENEGGER 1999, fig.
2

Monalysidiumsp. A~ MAKLED and LANGER 2011, p. 248, fig 8:6, 7.

Remarks: Originally this species has been described by Cheng
and Zheng (1978) as Dendritina pacifica but was later renamed
by Ujiié (in Hatta and Ujiié 1992).

Occurrence: Marshall Islands (Cushman, Todd and Post 1954),
Philippines (Graham and Militante 1959), Xisha Islands ( Cheng
and Zheng 1978), Ryukyus (Hatta and Ujiié 1992, Hohenegger
1999, Hohenegger et al. 1999), Caroline Islands (Makled and
Langer 2011).

Monalysidium Chapman 1900

Monalysdium acicularis {Bﬂ]sch 1791)
Plate 30, figures 11, 12

Nowtilus litwes GMELIN 1791, p. 373, pl. 1, fig. a; pl. 2, figs. d-e.

Nautilus (Lituus) acicidaris BATSCH 1791, p. 3, ﬁ,‘ﬂ. 6, figs. 16a, b.

Spiroling (Spirolinites) cylindraces LAMARCE 1804, p. 245, No. 2

Penergplis pertusus (Forskdl) aciculars (Batsch) - BACCAERT 1987,
p- 59, pl 18, figs. 2, 3; pl. 19, figs. 1,2,

Monalysidium acicularis (Batsch) — HOTTINGER, HALICZ and
REISS 1993, p. 70, pl. 78, figs. 1-14. - PARKER 2009, p. 138, figs.
98a-h, 99a-c. — DEBENAY 2012, p. 111, 281.

Monalysidium confiusa McCulloch — FAJEMILA, LANGER and LIPPS
2015, fig. 2: 10.

Remarks: Only one broken specimen was found. The initial
stage is missing. However, the ornamentation and chamber ar-
rangement of the rectilinear stage is characteristic for
Monalysidium acicularis (Batsch).

Occurrence: Red Sea (Gmelin 1721, Hotinger, Halicz and
Reiss 1993), Mediterranean (Batsch 1791), Great Barrier Reef
{Baccaert 1987), Ningaloo Reef (Parker 2009), New Caledonia
{Debenay 2012), Moorea (Fajemila, Langer and Lipps 2015).

Monalysidium okinawaenss (Ujii€ and Hatta 1994)
Plate 30, figures 7-10

.?JimﬁnaohmnsfsU]"Em.dHATTﬁlm,P. 12,pl. 1, figs. 7, 8.
Monalysidium okinawaensis (Hatta and Ujiié) — PARKER 2009, p. 141,
figs. 100ak; 101a-g 1028k,

Remarks: The specimens recovered are abraded. See also re-
marks on the morphology in Parker (2009].

Occurrence: Ryukyus (Hatta and Ujiié 1992), Ningaloo Reef
{ Parker 2009).

Peneroplis de Montfort 1808

Peneroplis antiflarum 4" Orbigny 1839
Plate 30, figures 19-25

FPeneroplis( Dendriting) antil laruem D'ORBIGNY 1839, p. 58, pl. 7, figs.
346,

FPeneroplis antillarum ' Orbigny — GUDMUNDSS0N 1994, p. 111,
text figs. 19,20; pl. 3, fig. 4 p{ 4, fig. 4

FPeneroplis antillarum (no reference gven) — NOBES and UTHICKE
2008, p. 11, fig. 15: a-f - HOHENEGGER 2011, p. 43, figs. on p. 39,
44,

Remarks: Peneroplis antillarum has originally been described
from the Atlantic Ocean and was reported to be rare by
d’Orbigny. Itis very often confounded with P. plaraius (Fichtel

PLATES
Scale bar is 100 pm unless otherwise indicated.

L2 Texmlaria agglurinans (B135).
35 Texmlaria candeiana (Y 24).
67 Texmlaria dupla (Ms).
B9 Texmlaria runcara? (MG).
10,11 Texmlariasp. 4 (B15%).
12,13 Texmdariasp. 8 (WOT).

1417 Texmlaria sp. 5 (14, 15: WOE; 16, 17: MS04).
182 Texmlaria corugara? (MIL0G).

1222 Texmlaria sp. 1 (Ms*).

3% Texmlaria sp. 10 (CK).

T8 Textularia sp. 7T (WOT).



Meena Fdrderer and Martin R Langer Plate 5

Micropaleontology, vol. 64, nos. -2, 2001 & 65



Meena Firderer and Martin R Langer: Atlas of benthic foraminifera from coral reefs, Raja Ampat Arehipelago (Trian Jayva, Indonesta)

and Moll) and P perfusus (Forskdl). A detailed description and
analysis of this species is given by Gudmundsson (1994).

Occwrrence: Cuba (d'Orbigny 1839), British Solomon Isles and
Japan (Gudmundsson 1994), Great Barrier Reef (MNobes and
Uthicke 2008).

Peneroplis pertusus (Forskdl 1775)
Plate 30, figures 26-32

Nawtilus pertusus FORSKAL 1775, p. 125, not Flgm'ni.

Penergpiis pertusus, Forskil, var. b, EILADY 1BE4, p. 204, pl. 13, figs.
17,723 (not fig. 16).

Penergplis pertwsus (Fomskdl) — HALLOCK 1984, p. 251, fig 1: 3. -
GUDMUNDSSON 1994, p. 115, text figs. 23, 24, pl. 3, figs. 1, 3. -
HOHENEGGER 2011, p. 27,43, figs. on p. 43, 45,

Penen?x'is pertusus (Foraskal) — NOBES and UTHICKE 2008, p. 12,
fig. 15: j-o.

Remarks: Peneroplis pertusus is commonly confounded with P
planarus  (Fichtel and Moll), P.arietinus (Batsch) and
Coscinospira hemprichii Ehrenberg.

Occurrence: Suez, Egypt (Forskdl 17735), Torres Strait ( Brady
1884), Hawaii and Palan (Hallock 1984), Ryukyus
{(Gudmundsson 1994), Great Barrier Reef (Nobes and Uthicke
2008).

Peneroplis planatus (Fichtel and Moll 1798)
Plate 30, figures 16-18

Noutilus planatus var, a, f, y FICHTEL and MOLL 1798, p. 91, pl. 16,
figs. a-i.

Peneroplis planatus (Fichtel and Moll) — CIMERMAN and LANGER
1991, p. 50, pl. 50, figs. 1-6. - GUDMUNDSS0N 1994, p. 117, text
figs. 25, 26; pl. 4, figs. 1-3. - NOBES and UTHICKE 2008, p. 12, fig.
15: 5x

Remarks: Peneroplis planams (Fichtel and Moll) is commonly
confounded with P. perfusus (Forskdl) and P. antillarum
d'Orbigny.

Occurrence: Tuscany, Italy (Fichtel and Moll 1798), Mediterra-
nean (Cimerman and Langer 1991), Red Sea and Ryukyus

(Gudmundsson 1994), Great Barrier Reef (Nobes and Uthicke
2008).

Laevipeneroplis Sulc 1936

Laevipeneroplis bradyl Cushman 1930

Plate 30, figures 1, 2

Laevipeneroplis bradvi CUSHMAN 1930, p. 40, pl. 14, figs. 810,

Sorites discoideus (Flint) -BACCAERT 1987, p. 63, pl. 21, figs. 2,3; pl.
22 figs. 1, 2;pl. 23, fg 1; pl 24, fig 1

Remarks: This species was originally described from the Carib-
bean and seems to be rare in the Indo-Pacific. Baccaert (1987)
provides excellent illustrations of this species but assigns his
specimens to Sorites discoideus (Flint). Bicchi, Debenay and
Pagés (2002) also report “Sorites discoidens”™ from the
Tuamotus Islands, but the specimen illustrated belongs
Farasorites orbitolitoides (Hofker), which they also report to be
present in their material. As their specimens of “Sorifes
discoidens™ were not figured, the identification requires further
study. The taxonomic relationship between the two populations
of Laevipeneroplis bradyi from the Atlantic and the Indo-Pa-
cific requires additional molecular analysis.

Occurrence: Caribbean (Cushman 1930), Great Barrier Reef
{Baccaert 1987).

Laevipeneroplis malayensis (Hofker 1930)

Plate 30, figures 3, 4

Archaias discoidens (Flint)— HOFKER 1930, p. 147, pl. 56,

Puteolina malayensis HOFKER 1951, p. 456, fig. 43, — CHENG and
ZHENG 1978, p. 196, pl. 16, figs. 3-7; pl. 33, fig. 1.

Peneraplis discoidens Flint— GRAHAM and MILITANTE 1959, p. 62,
plL9, fig 22,

Laevipeneroplis protens (d'Orbigny) — RENEMA, HOEKSEMA and
VAN HINTE 2001, tab. 2, fig 7e, £

Occurrence: Indonesia (Hofker 1930, 1951), Xisha Islands
{Cheng and Zheng 1978), Philippines { Graham and Militante
1959), Spermonde shelf, Indonesia (Renema, Hoeksema and
van Hinte 2001).

PLATE 6
Scale bar is 100 pm unless otherwise indicated.

18 Seprotextulariarugosa(l,2,5,6:CK; 3,4: U01; 7,8:
WoT).

Q11 Texmlaria crenata (9, 10: N18%; 11: B14).
12,13 Texmlaria srricta? (Ms).
1417 Texmlaria cushmani (14, 15: MR17; 16, 17: B14).

1819 Texmlaria oceanica (MIOS).
2021 Texularia occidentalis (ER22).
228 Textularia foliacea (WO8).
2425 Textularia sp. 2 (Ms).
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Family SORITIDAE Ehrenberg 1839
Subfamily ARCHAIASINAE Cushman 1927
Farasorites Seiglie, Grove and Rivera 1977

Parasorites orbitolitoides (Hofker 1930)
Plate 31, figures 5-11

Ortritolites marginalis (Lamarck) — BRADY 1884, p. 214, pl. 15, figs.
1-5.

Praesorites orbitofitoides HOFE.ER 1930, p. 149, pl. 55, figs. 8, 10; pl.
57, figs. 1-5; pl. 61, figs. 3-14.

Sorites ortitolitoides (Hofler) — LEHMANN 1961, p. 645, pl. 10, figs.
1-5.

Parasorites orbitolitoides (Hofker)— HAIG 1988, p. 228, pl. 3, figs. 8, 9.
— HATTA and UJIE 1992, p- B0, pl. 17, figs. 1a-2b. — DEBENAY
2012, p. 113, 282 ~FAJEMILA, LANGER and LIPPS 2015, fig.2: 8,
9

Sorites marginalis (Lamamck) — LOEBLICH and TAPPAN 1994, p. 62,
pl 112, figs. 4, 5 (not figs. 1-3).

Sorites discoi deus (Flint}— BICCHL, DEBEN AY and PAGES 2002, fig.
4: 5

Parasorites of. P orbitolitoides (Hofker) - PARKER 2009, p. 149, figs.
106a-k, 107a-h.

Sorites orbiculus (Forskdl) - MAKLED and LANGER 2011, p. 248, fig.
B: 26, 27.

Sorites variabilis Lacroix — LANGER et al. 2013, fig 7: 21,

Remarks: Parasorites orbitolitoides is most often confounded
with Sorites marginalis (Lamarck), which is very similar, espe-
cially in the juvenile stage. Lehmann {1961) provides detailed
information on differences between the two species. The taxo-
nomic relationship to the similar Sorites variabilis Lacroix
(Hottinger, Halicz and Reiss 1993, p. 73, pl. 84, figs. 1-15)
needs to be clarified.

Occurrence: Hawaii and Fiji (Brady 1884), Flores Sea, Indone-
sia (Hofker 1930), Samoa (Lehmann 1961), Papuan Lagoon
(Haig 1988), Ryukyus (Hatta and Ujiié 1992), New Caledonia
{(Debenay 2012), Moorea (Fajemila, Langer and Lipps 2015),
Sahul Shelf (Loeblich and Tappan 1994), Tuamotus (Bicchi,
Debenay and Pagés 2002), Ningaloo Reef (Parker 2009), Caro-

line Islands (Makled and Langer 2011), Bazaruto { Langer et al.
2013), Madang, Papua New Guinea ( Langer unpubl. data).

Subfamily SORITINAE Ehrenberg 1839
Amphisorus Ehrenberg 1839

Amphisorus hemprichil Ehrenberg 1830
Plate 31, figures 19-21

Amphisorus hemprichii EHRENBERG 1839, p. 130, 145, pl. 3, fig. 3. -
LEHMANN 1961, p. 649, pl. 10, figs. 6-9, pl. 11, figs. 1-5 —
HOTTINGER 1977,p. 99, figs. 10, 228,31, 32C, 33A. —CHENG and
FHENG 1978, p. 199, pl. 17, figs. 10-17; pl. 31, figs. 4-6; pl. 32, figs.
24 - LOEBLICH and TAPPAN 1987, p. 380, pl. 417, figs. 1-8. —
HOTTINGER, HALICZ and REISS 1993, p. 71, pl. 81, figs. 1-8; pl.
B2, figs. 1-11. - GUDMUNDSS0N 1994, p. 126, text-figs. 39-44 —
LOEBLICH and TAPPAN 1994, p. 62, pl. 109, figs. 7-13; pl. 110, figs.
9, 10. - PARKER 2009, p. B5, figs. 60a-g, 61a-d - DEBENAY 2012,
p. 103, 282, - LANGER et al. 2013, fig. 7: 19.

Orbitalites duplex Carpenter — BRADY 1884, pl. 16, fig. 7.

Marginopora vertebralis and Gaimard — GRAHAM and
MILITANTE 1959, p. 61, pl. 9, figs. 19, 20.

Remarks: Amphisorus hemprichii is often confounded with ei-
ther Sorites orbiculus or Marginopora vertebralis. Lehmann
(1961) provides a detailed comparison and analysis of the
Soritidae.

Oceurrence: Mediterranean and Red Sea (Ehrenberg 1839,
Hottinger 1977, Hottinger, Halicz and Reiss 1993,
Gudrmmdsson 1994), Indonesia (Lehmann 1961), Xisha Islands
{Cheng and Zheng 1978), Sahul Shelf (Loeblich and Tappan
1994), Ningaloo Reef (Parker 2009), New Caledonia { Debenay
2012), Bazaruto (Langer et al. 2013), Fiji (Brady 1884), Philip-
pines (Graham and Militante 1959), Madang, Papua New
Guinea (Langer unpubl. data).

Marginopora Quoy and Gaimard 1830

Marginepora verfebralis Quoy and Gaimard 1830
Plate 31, figures 17, 18

PLATE 7
Scale bar is 100 pm unless otherwise indicated.

1-3 Texmdariasp. 2 (B14).

46 Texmulariasp. 3 (MRI1E).

10 Texmdaria sp. 9 (MS03).
10-12 Texmdaria sp. 6 (N19).
13,14 Spiroplectinella? sp. (Wa).

1517 Spirillina? sp. 2 (Y25).

1820 Conicospirillinoides semidecorans? (FW).
N8B Conicospirillinoides of. C. elaborams (U01).
M% Conicospirillinoides sp. 1 (WOE).

210 Conicospirillinoides sp. 2 (MR18).
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Marginopora vertebralis Quoy and Gaimard, in BLAINVILLE 1830,
vol. 6, p. 377 -LEHMANN 1961, p. 654, pl. 11 figs. 6-7, pl. 12, figs.
1-7. - BACCAERT 1987, p. 74, pl. 32, fig 2; pl. 33, figs. 1, 2; pl. 34,
figs. 1-3; pl. 35, figs. 1, 2 pl. 36, figs. 1-3. — HAIG 1988, p. 220,pl. 2,
figs. 12, 13, -DEBENAY 2012, p. 109, 282,

Orbatolites nata Lamarck var, laciniaia BRADY 1884, p. 220,
pl. 16, figs. B-11.

Remarks: Only fragments and heavily abraded tests of this spe-
cies were found in the sample material from Raja Ampat.

Occurrence: Indonesia (Lehmann 1961), Great Bamier Reef
{Baccaert 1987), Papuan Lagoon (Haig 1988), New Caledonia
(Debenay 2012), Fiji (Brady 1884), Madang, Papua New
Guinea (Langer unpubl. data).

Sorites Ehrenberg 1839

Sorites orbiculus (Forskdl 1775)
Plate 31, figures 12-16

Nautilus orbiculus FORSKAL 1775, p. 125,

Sorites orbiculus (Forskil) - EHRENBERG 1840, pl. 3, figs. 2a-d. —
CHENG and ZHENG 1978, p. 198, pl. 17, figs. 1-9; pl. 31, figs. 1-3;
pl. 32, fig 1. - HOTTINGER, HALICZ and REISS 1993 p. 72, pl. B3,
figs. 1-13.— LOEBLICH and TAPPAN 1994, p. 63, pl. 112, ﬁ%s. .-
P R 2009, p. 336, figs. 244ag; 245a-h. - DEBENAY 2012, p.
131, 282 —-LANGER etal. 2013, fig. 7: 20, -FAJEMILA, LANGER
and LIPPS 2015, fig. 2: 6, 7.

Sorites orbiculiy Ehrenberg LEHMANN 1961, p. 641, pl. 8, figs. 1-8,
tf. 36 —HOTTINGER. 1977, p. ™4, figs. 9B, 30D, E, 32B.

Sorites varighilis Lacroix - MAKLED and LANGER 2011, p. 248, fig.
B:23-25

Remarks: Sorites orbiculus s often confused with Sorires
marginalis (Lamarck) and Amphisorus hemprichii Ehrenberg.
Lehmann (1961) provides a a detailed comparison and analysis
of the Soritidae.

Occurrence: Mediterranean (Forskal 1775, Lehmann 1961),
Red Sea (Forskdl 1775, Ehrenberg 1840, Lehmann 1961,
Hottinger 1977, Hottinger, Halicz and Reiss 1993), Indonesia

{ Lehmann 1961), Xisha Islands (Cheng and Zheng 1978), Sahul
Shelf (Loeblich and Tappan 1994), Ningaloo Reef (Parker
2009), New Caledonia {Debenay 2012), Caroline Islands
(Makled and Langer 2011), Bazaruto (Langer et al. 2013),
Moorea (Fajemila, Langer and Lipps 2015), Madang, Papua
Mew Guinea (Langer unpubl. data).

Order SPIRILLINIDA Gorbachik and Mantsurova 1980
Suborder SPIRILLININA Hohenegger and Piller 1975
Family PLANISPIRILLINIDAE Piller 1978
Conicospirillinoides Cheng and Zheng 1978

Conicospirillinoides of. C. elaboratus (McCulloch 1977)
Plate 7, figures 21-23

ef Spirillina elaborata MCCULLOCH 1977, p. 138, pl. 48, fig. 9
Conicospirillinoides sp. 2 DEBENAY 2012, p. 192, 283

Remarks: The omamentation pattern illustrated in the speci-
mens of McCulloch (1977, pl. 48, fig. 9b) differs slightly in our
specimen.

Occurrence: New Caledonia (Debenay 2012). Conicospiril-
linoides elaborats is originally described from Aruba, Carib-
bean.

Conicospirillinoides semidecoratus? (Heron-Allen and Earland
1915)
Plate 7, figures 18-20

¥ Spirilling semidecorata HERON-ALLEN and EARLAND 1915, p.
685, pl. 51, figs. 26-31.

Conicospirillinoides semidecoratus (Heron-Allen and  Eadand) —
CHEMG and ZHENG 1978, p. 218, pl. 30, figs. 14a-c, 15.

Conicospirillinoides sp. 2 PARKER 2009, p. 63, figs. 46h-k

Occurrence: 7 Quirimbas (Heron-Allen and Earland 19135),
Xisha Islands (Cheng and Zheng 1978), Ningaloo Reef (Parker
2009).

PLATE 8§
Scale bar is 100 pm unless otherwise ndicated.

1-3 Planispirilling muberculatolimbara (FW).
46 Planispirilfing sp. 1 (N18).
19 Planispirilling inaequalis (N18).

10-12  Spirilling grosseperforata (Y 24).

13-15 Spirilling vivipara (APO9).

16-18 Spirilling sp. 1 (B15).

1921 Patelling alriformis (B15).
220  Patellina sp. 1 (B13).

25 Patelling? sp. 2 (U16).
26,27 Planispirinella imvoluta (N18).
2820 Spirosigmoiling? parri (E22).
3031 Cormuspira planorbis (Y24).
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Comicospirillinoides sp. 1
Plate 7, figures 24-26

Dezcription: Test planoconvex, periphery rounded; proloculus
followed by an undivided planispirally enrolled tubular cham-
ber, whorls largely overlapping preceding whorls; chamber
wall on the spiral side extending to a spiraling flange; central
area of the flattened side covered with rounded knobs; aperture
at the end of the tubular chamber on the flattened side.

Remarks: The aperture is broken. A similar species
Conicospirillinoides sp. 1 is illustrated by Debenay (2012; p.
192, 283).

Conicospirillinoides sp. 2
Plate 7, figures 27-20

Deseription: Test slightly planoconvex, periphery rounded;
proloculus followed by an undivided planispirally enrolled fu-
bular chamber; chamber wall on the spiral side extending to a
spiraling flange with numerous radial indentations; surface
smooth; central part of the flattened side with irregular accreted
shell material; aperture at the end of the tubular chamber.

Flanizpirilling Bermidez 1952

Planispirilling inacegualis (Brady 1879)
Plate &, figures 7-9

Spirilling ingequalis BRADY 1879, p. 278, pl. B, figs. 25, b. —-BRADY
1884, pl. 85, figs. 811

Conicospirillinoides inaequalis (Brady) — LOEBLICH and TAPPAN
1994, p. 35, pl. 51, figs. 4-6.

Planispirill ina? ingequalis (Brady)— PARKER 2000, p. 74, fig. 54a-h.

FPlanispirilling ingegualis (Brady) - DEBENAY 2012, p. 229, 283,

Remarks: The chamber width appears to remain constant in the
specimen depicted by Brady. However, the figures in the fol-
lowing publications show an increased widening of the later
chambers.

Occurrence: Hawailan [slands, and Admiralty Islands (Brady
1884), Timor Sea (Loeblich and Tappan 1994), Ningaloo Reef
(Parker 2009), New Caledonia { Debenay 2012).

Planispirfilina tuberculatolimbata (Chapman 1900)
Plate &, figures 1-3

Spirilling tuberculato-limbatg CHAPMAMN 1900, p. 11, pl. 1, figs. la-c.
—HATTA and UJTIE 1992, p. 163, pl. 20, figs. la-c.

Spiriling tubercudatolimbata Chapman — GRAHAM and MILITANTE
1959, p. 103, pl. 16, figs. 4, 5.

Flanispirilling tuberculatolimbata (Chapman) — CHENG and ZHENG
1978, p. 218, pl. 30, figs. 9a-c, 10. -DEBENAY 2012, p. 229, 283,
Flanispirilling spinigera (Chapman) — LOEBLICH and TAPPAN 1994,

p. 35 pl. 51, figs. 79 (not figs. B-12). - LANGER et al. 2013, p. 160,
fig. 4: 17, 18.
Spirilling sp. AMAKLED and LANGER 2011, p. 248, fig. 8: 28,

Ocecurrence: Funafuti Atoll (Chapman 19007, Ryukyus (Hatta
and Ujiié 1992), Philippines (Graham and Militante 1959),
Xisha Islands (Cheng and Zheng 1978), New Caledonia
{Debenay 2012), Timor Sea (Loeblich and Tappan 1994),
Bazaruto (Langer et al. 2013), Caroline Islands {Makled and
Langer 2011), Madang, Papua New Guinea (Langer unpubl
data).

Planispirilling sp.
Plate &, figures 4-6

Hanizpirilling of. P tuberculatolimbata (Chapman). PARKER 2009, p.
74, fig 554

Remarks: Contrary to Planispirilling ruberculatolimbara (Chap-
man) the pustules on the umbilical side are oriented spirally. For
details on the morphology see description in Parker (2009).

Occurrence: Ningaloo Reef (Parker 2009).

Family PATELLINIDAE Rhumbler 1906

Patelling Williamson 1858

Patellina altiformis Cushman 1933
Plate 8, figures 19-21

FPatelling advena Cushman var, altiformis CUSHMAN 1933, p 87, pl.
9, figs. Ba b,
Patelling altiformis Cushman — DEBENAY 2012, p. 206, 283,

Occurrence: Tropical Pacific (Cushman 1933), New Caledonia
{Debenay 2012).

Pateflinma sp. 1
Plate 8, figures 4-6

PLATE9
Scale bar is 100 pm unless otherwise indicated.

111 Dentoplanispirinella occulta (MS03).
1214 Fischerinella helix (B14).
1517 Fischerinella diversa (MI03).

1820 Fischerinella sp. (MS04).
21-13  Nummdoculing cf. N. contraria (ER22).
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Description: Test low conical, circular in top view, plano-
convex, spiral side convex, umbilical side flat, periphery
carinate; seven to eight whorls visible on the spiral side, small
proloculus followed by low crescentric chambers, two cham-
bers per whorl, all chambers visible on the spiral side, only the
last two chambers are visible on the umbilical side; sumres
raised; wall smooth at the outer margins of the chambers, some-
what granular at the inner margins; aperture a low opening to-
wards the umbilicus, covered with a broad flap- to T-shaped
apertural plate.

Patellina? sp. 2
Plate &, figures 25

Remarks: The specimen is incomplete and the taxon is tenta-
tively assigned to Patellina.

Family SPIRILLINIDAE Reuss and Fritsch 1861
Spirilling Fhrenberg 1843

Spirilling grosséperfonata Theng 1979
Plate 8, figures 10-12

Spirilling grosseperforata ZHENG 1979, p. 174, 222 pl. 19, fig. 12a-c.
— LOEBLICH and TAPPAN 1994, p. 36, pl. 53, figs. 1-8. —
DEBENAY 2012,p. 232, 283 — THISSENM and LANGER 2017, p.44,
pl 11, figs. 4-6.

Occurrence: Xisha Islands (Zheng 1979), Sahul Shelf
{Loeblich and Tappan 1994), New Caledonia (Debenay 2012),
Zanzibar (Thissen and Langer 2017).

Spirilling vivipara Ehrenberg 1843
Plate 8, figures 13-15

Spirillina vivipara EHRENBERG 1843, p. 323, 422, pl. 3, fig 41. —
BACCAERT 1987, p. 179, pl. 71, figs. 2, 3. — LOEBLICH and
TAPPAN 1994, p. 36, pl. 54, figs. 5-10. — PARKER 2009, p. 81, figs.
S8ac. - DEBENAY 2012, p. 213, 283.

Occurrence: Mexico (Ehrenberg 1843), Great Bamrier Reef
{(Baccaert 1987), Sahul Shelf (Loeblich and Tappan 1994),
Ningaloo Reef (Parker 2009), New Caledonia ( Debenay 2012).

Spirillina sp. 1
Plate &, figures 16-18

Description: Test small, low conical, consisting of a proloculus
and a low trochospirally enrolled tubular chamber that is slowly
increasing in size with each whorl, all seven whorls visible on
both sides of the test, periphery rounded; distinct, suture-like
restrictions; mbular chamber more inflated on the more involute
side, flattened on the more evolute side, somewhat constricted
at irregular intervals; wall finely granular on the more evohte
side, smooth and coarsely perforate on the more involite side;
aperture a high arch-shaped opening formed at the open end of
the wbe.

Spirillina? sp. 2
Plate 7, figures 15-17

Description: Test low conical, proloculus followed by an en-
rolled tubular chamber that gradually increases in size; all
whaorls visible on the spiral side, only the umbiculus and the fi-
nal whorl visible on the umbilical side; spiral side finely granu-
lar, both sides perforated with imegular coarse pores,
umbiliculus omamented with knobs, coarsely perforate, umbili-
cus on the spiral side smooth and imperforate; aperture on the
umbilical side at the end of the tubular chamber.

Remarks: The generic assigment is uncertain and needs further

study.

Order LAGENIDA Lankester 1885

Superfamily NODOSARIOIDEA Ehrenberg 1838

Family VAGINULINIDAE Reuss 1860

Subfamily LENTICULININAE Chapman, Parr and Collins
1934

Lenticuling Lamarck 1804

Lenticuling platyrhinos Zheng 1980
Plate 45, figures 13, 14

Lenticuling platyrhinos ZHENG 1980, p. 178, pl. 3, fig 2. - DEBENAY
2002, p. 224, 286,

PLATE 10
Scale bar is 100 pm unless otherwise indicated.

14 Articuling pacifica (1-3: N18;4: U16).
57 Wiesnerella auriculata (AW13).
89 Nodobaculariella convexiuscula (N19).

74

114 Mesosigmioling minuta (10, 11: U16; 12-13: W08).
1516 Spiroloculing sp. (OT).

1726 Spiroloculing foveclara (17-20: B15;21,22: MG: 23,
24: U01; 25, 26: MS03).



Meena Fdrderer and Martin R Langer FPlate 10

at)

S0pm

2

2hum

50pm

Micropaleontology, vol. 64, nos. -2, 2001 & 75



Meena Firderer and Martin R Langer: Atlas of benthic foraminifera from coral reefs, Raja Ampat Arehipelago (Trian Jayva, Indonesta)

Occwrrence: South China Sea (Zheng 1980), New Caledonia
{(Debenay 2012).

Lenticuling suborbicwlaris Parr 1950
Plate 45, figures 2, 10

Lenticuling {Robulus) suborbicularis PARR 1950, p. 321, 322 pl. 11,
figs. 5, 6.

Lenticuling suborbicudaris Parr — LOEBLICH and TAPPAN 1994, p.
68, pl. 123, figs. 1-9.

Occwrrence: Antarctic (Parr 1950), Timor Sea (Loeblich and
Tappan 1994).

Lenticuling of. L. suborbicwlars Parr 1950
Plate 45, figures 11,12

cf. Lenticud ing (Robudus) suborbicud aris PARR 1950, p. 321,322 pl 11,
figs. 5, 6.

Lenticuling sp. A THISSEN and LANGER 2017, p. 44, pl. 11, figs. 14,
15.

Occurrence: Zanzibar (Thissen and Langer 2017). Lenticuling
suborbicularis was originally described from the Antarctic.

Lenficuling sp.
Plate 45, figures 7, 8

Description: Test planispiral, involute, biconvex, periphery
acute with a thickened keel; sutures curved and limbate, raised;
wall smooth; apertural face slightly depressed, aperture termi-
nal, radiate.

Subfamily MARGINULININAE Wedekind 1937
Faginulinopsis Silvestri 1904

Faginulinopsis? sp.

Plate 45, figures 25-27

Description: Test elongate, slightly curved, periphery rounded;
early stage planispiral, later uncoiled; sutures slightly com-
pressed in the adult stage, oblique, nearly straight and slighthy

curved backwards at the outer margin; surface smooth and
unornamented; aperture terminal, radiate.

Superfamily POLYMORPHINOIDEA d*Orbigny 18392
Family POLYMORPHINIDAE d’ Orbigny 1839%
Subfamily POLYMORPHININAE d'Orbigny 1839
Guitulina d’ Orbigny 1839

Guttuling ef. G succineta McCulloch 1977
Plate 45, figures 17, 18

cf Guttding (7) succincta MCCULLOCH 1977, p. 186, pl. 75, figs. 10,
12-20.

Remarks: The specimen resembles Guituling succincia
McCulloch as illustrated by Parker (2009; p. 406, fig. 293a-g)
but is somewhat broader and not as elongate.

Occurrence. Guttuling succineta was originally described from
the Gulf of Califomia.

Gruttulina? sp.
Plate 45, figures 15, 16

Description:  Test small, inflated, periphery rounded,
subcircular in lateral view; wall finely perforate, smooth; aper-
ture terminal, radiate.

Remarks: More specimens are required for a reliable generic as-
signment.
Krebsing McCulloch 1981

Krebsina of, K. okinowaensis Hatta 1992

Plate 46, figures 1-3

of Radiatoboliving okinawaensis Hatta in HATTA and UJIE 1992, P
205, pl. 51, figs. 1-5.

Remarks: See remarks on conspecificity in Parker (2009; p.
451).

PLATE 11
Scale bar is 100 pm unless otherwise indicated.

L2 Spiroloculing antillarum (B14).

35 Spimloculing angulara (3, 4: WOE; 5: Ms).

&0 Spiroloculing of. 8. angulata (6, 7: W0E; 8, 9:N18).
1013 Spiroloculinacf. 8. caduca (10, 11: B15; 12, 13: U16).

1415 Spiroloculing cf. 5 venusta (U02).
1619 Spiroloculinacf. 8 mayori(16,17: B15;18,19:B14).

2027 Spiroloculing convexa (20, 21: ER23%; 22, 23: Y25,
24, 25, FW; 26, 2T: MG).
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Occwrrence: Krebsing okinawaensis was originally described
from the Ryukyus.

Fseudopolymorphing Coshman and Ozawa 1928

FPsendopolymorphina Hgua (Roemer 1838)
Plate 45, figures 23, 24

Polymorphing ligna ROEMER 1838, p. 385, pl. 3, fig 25
Prendopolymorphing ligng (Roemer) — LOEBLICH and TAFPPAN
1994 p B3, pl. 146, figs. 8,9 —-DEBENAY 2012, p. 291, not figured.

Occurrence: Tertiary (Roemer 1838), Timor Sea (Loeblich and
Tappan 1994), New Caledonia (Debenay 2012).

Sigmoidella Cushman and Ozawa 1928

Sigmaoidella elegantissima (Parker and Jones 1B635)
Plate 45, figures 19, 20

Polymorphina elegantizsima PARKER and JONES 1865, p. 438, table
10. - PARKER, JONES and BRADY 1870, p. 231, pl. 40, figs. 15a-c.
— CUSHMAN 1921, p. 267, pl. 54, figs. 1, 2.
Sigmoidells elegantissima (Parker and Jones) — CUSHMAN and
OZAWA 1929, p. 76, pl. 16, figs. 10, 11. - CUSHMAN and OZAWA
1930, p. 140, pl. 39, fig. 1. —- WHITTAKER and HODGEKINSON
1979, p. 50, text fig. 46, pl. 8, fig 7.— LOEBLICH and TAFPAN 1994,
p. B3, pl. 148, figs. 4-12. - PARKER 2009, p. 422, fig. 305a¢. —
DEBENAY 2012, p. 248,291,

Occurrence: Victoria and Tasmania, Australia (Parker, Jones
and Brady 1870), Philippines (Cushman 1921), Japan (Cush-
man and Ozawa 1929, 1930), Malaysia (Whittaker and
Hodgkinson 1979), Sahul Shelf (Loeblich and Tappan 1994),
Ningaloo Reef (Parker 2009), New Caledonia ( Debenay 2012).

Family ELLIPSOLAGENIDAE A. Silvestri 1923
Subfamily ELLIPSOLAGENINAE A. Silvestri 1923
Fissuring Reuss 1850

Fissurina lucida (Williamson 1848)
Plate 45, figures 21, 22

Entosolenia marginata (Montagu) var. ncids WILLIAMSOMN 1848, p.
17, pl. 2, fig 7.

Fissuring Incida (Williamson) — LOEBLICH and TAPPAN 1994, p. 90,
pl. 156, figs. 1-3.— DEBEMNAY 2012, p. 147,292,

Oceurrence: Sahul Shelf (Loeblich and Tappan 1994), New
Caledonia (Debenay 2012).

Fissurina? tiinalmarginata (Loeblich and Tappan 1994)
Plate 45, figures 3, 4

Duplella trinalmarginata LOEBLICH and TAPPAN 1994, p. B8, pl.
154, figs. 4-8.

Fissuring trinaimarginata (Loeblich and Tappan) — PARKER 2009, p.
402, fig. 289a-j.

Falliolatella fasciata carinata (Sidebottom) — DEBEN AY 2012, p. 157,
203,

Remarks: Our specimen has a circular outline and differs
slightly from the original illustration of Loeblich and Tappan
{1994). The generic assignment is tentative, see discussion in
Parker and description of Debenay (2012).

Occurrence: Timor Sea (Loeblich and Tappan 1994), Ningaloo
Reef (Parker 2009), New Caledonia {Debenay 2012).

Subfamily OOLININAE Loeblich and Tappan 1961
Buchnering Jones 1984

Buchnerinag lacunata (Burrows and Holland 1895)
Plate 45, figures 1, 2

Lagena lacunata Burrows and Holland in JONES 1895, p. 205, pl. 7,
figs. 128, b

Fissuring lacunata (Burrows and Holland) — ALBANI 1968, p. 105, pl.
B, fig. 16.

Palliolatella lacunata (Burmows and Holland) — ALBANT and YASSINI
1989, p. 394, figs. 5g h.

Cerebring lacunata({ Burrow s and Hollind )— LOEBLICH and TAPPAN
1994, p. 76, pl. 135, figs. 8-15. — PARKER 2009, p. 395, figs. 284a-1,
285a-1. - DEBENAY 2012, p. 142, 289.

Remarks: Our specimens and the specimens by Loeblich and
Tappan (1994) show recessed grooves. The species is therefore
tentatively placed in the genus Buchnrering.

PLATE 12
Scale bar is 100 pm unless otherwise indicated.

14 Spiroloculing eximia (1, 2: WOE; 3, 4: Ms).
56 Spirloculing cf. 8. subimpressa (MI06%).
19 Glomulina?sp. 2 (N18).

1012 Glomulina? sp. 1 (MI0OS).

1318 Pyrgo siriolara (13-15: B15; 16-18: N18%).
1921 Pwygo cf. P oblonga (CK).

2224 Pyrgo sp. (WOB).
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Occurrence: Pliocene, England (Burmows and Holland 18935),
eastemn Australia (Albani 1968, Albani and Yassini 1989),
Sahul Shelf (Loeblich and Tappan 1994), Ningaloo Reef
{Parker 2009), New Caledonia (Debenay 2012).

Buchnering millefi (Todd 1954)
Plate 45, figures 5,6

Fiszurina miffetti Todd in CUSHMAN, TODD and POST 1954, p. 351,
pl. 87, fig 30,

Fissurina marginato-perforata (Segenza) — HATTA and UJIE 1992,
p- 169, pl. 23, figs. Ta, b

Cerebrina perﬁ:rmm (LeRoy)— LOEBLICH and TAPPAN 1994, p. 76,
pl. 136, figs. 9, 10 (not figs. 5, 6).

Buchnerina m.rﬂem{Tudd} DEB'ENAYEI}IE o 140, 293,

Occurrence: Marshall Islands (Todd 1954), Ryukyus (Hatta and
Ujiié 1992), Timor Sea (Loeblich and Tappan 1994), New Cal-
edonia (Debenay 2012).

Order ROBERTINIDA Mikhalevich 1980
Superfamily ROBERTINOIDEA Reuss 1850
Family ROBERTINIDAE Reuss 1850
Geminospirg Makiyvama and Nakagawa 1941

Ceminospira bradyi Bermdez 1952
Plate 44, figures 28-30

Budiming convolta Williamson — BREADY 1884, p. 409, pl. 113, figs.
fa, b

Ceminospira bradyi BERM DEZ 1952, B 311
13, fig. 7 (fide Belford 1966). — BELFORD 91515 p. 193- IN,PI 7,
ﬁg:s 1-7, tf. 24, nos 58, - HATTAand UJIE 1992,p. 170, pl. 24, figs.
5, fa-c, 7.— JONES 1994, p. 111, pl. 113, figs. 6a, b (after Brady). —
LOEBLICH and TAPPAN I‘?‘H,p. 949, pl. I??, figs. 1-14, pl. 178, figs.
1-9. — PARKER 2009, p. 385, fig. 310a-i.

Occurrence: Torres Strait (Brady 1884, Bermidez 1952, Jones
1994), Miocene and Pliocens, New Guinea (Belford 1966),
Ryukyus (Hatta and Ujiié 1992), Timor Sea (Loeblich and
Tappan 1994), Ningaloo Reef (Parker 2009).

Order BULIMINID A Fursenko 1958
Superfamily BOLIVINITOIDEA Cushman 1927
Family BOLIVINITIDAE Cushman 1927
Bolivina d'Orbigny 1839

Bolivina donied? Cushman and Wickenden 1929
Plate 47, figure 23

? Boliving doniezi CUSHM AN and WICKENDEN 1929, p.9, pL4, figs.
3a,b.

Bolivina doniezi Cushman and Wickenden — DEBENAY 2012, p. 171,
208,

Remarks: The final chamber of our specimen is broken and the
specific assignment is tentative.

Oceurrence: 7 Chile (Cushman and Wickenden 1929), New
Caledonia (Debenay 2012).

Boliving variabilis (Williamson 1858)
Plate 47, figures 17, 18

Textularia variahilis WILLIAMSON 1858, p. 76, pl. 6, figs. 162, 163,

Bolivina variahilis (Williamson) — LOEBLICH and TAPPAN 1994, p.
111, pl. 216, figs. 7-15. — PARKER 2009, p. 434, fig. 3152k —
DEBENAY 2012, p. 172, 298.

Oceurrence: British Isles (Williamson 1858), Timor Sea
{Loeblich and Tappan 1994), Ningaloo Reef (Parker 2009),
Mew Caledonia (Debenay 2012).

Bolivina sp. 1
Plate 47, figures 15, 16

Description: Test small, biserial, elongate, periphery rounded,
chambers numerous, slowly increasing in size in the early por-
tion, rapidly increasing in size in later portions; sutures de-
pressed, obscured by omamental features; wall unevenly pitted,
pores surrounded by a polygonal pattern of ridges; aperture ter-
minal and situated in a depression, an elongate loop bordered by
a lip.

PLATE 13
Scale bar is 100 pm unless otherwise indicated.

13 Pyrgo sarsi (N19).
46 Pyreo denticulata (N18%).
19 Pyreo rotaliara (N18%).
1012 Pyrgo aff. P. sarsi (Ms).
1315 Triloculing asymmetrica (N18).

1618 Triloculing bertheliniana (Y25).

1921 Triloculinag cf. T. bertheliniana (MG).

224 Triloculing bicarinara (Y 25).

2530 Triloculing? fichreliana (25-27: N18; 28-30: U16).
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Remarks: This species differs from Boliving variabilis (Wil
liamson) by the pronounced omamentation and its less inflated
test.

Bolivina? sp. 2
Plate 46, figures 29-32

Description: Test small, biserial, slightly elongate, laterally
slightly compressed, periphery rounded; chambers gradually
increasing in size; sutures depressed, indistinet; wall coarsely
perforated, omamented with scarce longitdinal costae at the
base and the peripheral margins; aperture terminal, a
loop-shaped opening encircled by a row of coarse pores and bi-
sected by a toothplate.

Family CHEILOCHANIDAE Loeblich and Tappan 1994
Cheilochanus Loeblich and Tappan 1994

Che ilochanus fimbrietus (Collins 1938)
Plate 46, figures 23-25

Boliving alata Seguerza subsp. fmbriata COLLINS 1958, p. 394, pl. 5,
figs. 1a,b.

Bolivina? fimbriata Collins - HATTA and UJIE 1992, p. 171, pL 25,
figs. 5-7.

Lugdunsm fimbrigta(Collins) -HA G 1993, p. 171, pl. 6, figs. 11,12,

Cheilochanus fimbrigia (Colling) — LDEHLIEH anETAPPJB: 1994, p.
112, pl. 218, figs. 3-14. — PARKER 2009, p. #43, fig. 319,

Cheilochanus fimbriatus (Collins) - DEBENAY 2012, p. 173, 299,

Occurrence: Great Barrier Reef (Collins 1938), Ryukyus (Hatta
and Ujiié 1992), Papuan Lagoon (Haig 1993), Timor Sea
{Loeblich and Tappan 1994), Ningaloo Reef (Parker 2009),
New Caledonia (Debenay 2012).

Superfamily LOXOSTOMATOIDEA Loeblich and Tappan
1962

Family BOLIVINELLIDAE Hayward, in Hayward and Brazier
1980

Rugobolivinella Hayward 1990

Rugobolivinella elegans (Parr 1932)
Plate 47, figures 24-26

Textularia folinm Parker and Jones — BRADY 1884 (not Textularia
agglutinans d'Orbigny var, folivm Parker and Jones, 1865), p. 357, pl.

42, figs. 3-5 (not figs. 1, 2).

Bolivinellaelegans PARR 1932, p. 224 - GRAHAM and MILITANTE
1959, p. 78,pl. 12, figs. B, 9. - VAN MARLE 1991,p. 112, pl. 9, figs.1,
2. —HOTTINGER, HALICZ and REISS 1993, p. 93, pl 113, figs. 1-6.
— PARKER 2009, p. 436, fig. 316a-f. — FAJEK[IL&, LANGER and
LIPPS 2015, fig 2: 19,

Rugobolivinella elegans (Parr)-HAYWARD 1990, p. 69, pl. &, figs. 5,6;
pl. 17, figs, 5-21, - HATTA and UJITE 1992, p, 173, pl. 26, fig 4. -
HAIG 1993, p. 171, pl. 6, fig. 13.— LOEBLICH and TAPPAN 1994, p.
113, pl. 220, figs. 1-6. - DEBENAY 2012, p. 177, 209

Remarks: The ornamentation of the specimens depicted by
Hottinger, Halicz and Reiss (1993) is more pronounced and in-
cludes beady pustules in between the sutural ribs. Molecular
studies are required to confirm conspecificity.

Occurrence: Fiji (Brady 1884), Torres Strait (Brady 1884, Parr
1932), Philippines (Graham and Militante 1959), Eastemn Indo-
nesia (van Marle 1991), Gulf of Agaba (Hottinger, Halicz and
Reiss 1993), Ningaloo Reef (Parker 2009), Moorea (Fajemila,
Langer and Lipps 2015), Indo-Pacific localities (Hayward
1990}, Ryukyus (Hatta and Ujiié 1992), Papuan Lagoon (Haig
1988), Sahul Shelf (Loeblich and Tappan 1994), New Caledo-
nia (Debenay 2012).

Superfamily CASSIDULINOIDEA d’Orbigny 183%9a
Family CASSIDULINIDAE d’Orbigny 1839%a
Subfamily CASSIDULININAE 4’ Orbigny 183%a
Cassiduling d' Orbigny 1826

Cassiduling hoodensis McCulloch 1977
Plate 46, figures 4-6

Cassiduling hoodensis MCCULLOCH 1977, p. 389, pl. 164, fig. 14.

Occurrence: Galapagos (McCulloch 1977).

Grlobocassiduling Voloshmova 1960

Globocassiduling decorata (Sidebottom 1910)
Plate 46, figures 14-16

Casriduling decorata SIDEBOTTOM 1910, p. 107, pl. 4, fig. 2.

PLATE 14
Scale bar is 100 pm unless otherwise indicated.

1-3 Triloculing cf. T. fichteliana (U01).
46 Triloculing latiformis (MBI 8).
T4 Triloculing kawea (FW).
1517 Triloculing cf. T. terguemiana Type 1 (FW).

1820 Triloculinag cf. T. terguemiana Type 2 (Y25).

2126 Trilocwling cf. T. vesperrtilio Type 2 (21-23: ER 22;
24-26: ER23%).

2120 Triloculinag cf. T vespertilio Type 1 (MG).



Meena Fdrderer and Martin R Langer Plate 14

Micropaleontology, vol. 64, nos. -2, 2001 & B3



Meena Firderer and Martin R Langer: Atlas of benthic foraminifera from coral reefs, Raja Ampat Arehipelago (Trian Jayva, Indonesta)

Globocassiduling sp. HAIG 1993, p. 171, pl. 6, fig 22
Globocassiduling decorata (Sidebottom) — LOEBLICH and TAPPAN
1994, p. 115, pl. 222, figs. 14-19.

Occurrence: Southwest Pacific (Sidebottom 19100, Papuan La-
goon (Haig 1993), Timor Sea (Loeblich and Tappan 1994).
Glebocassaduling subglpbosa (Brady 1881)

Plate 46, figures 7, 8

Cassiduling subglobosa BRADY 1881, p. 60. - BRADY 1884, p. 430,
pl 54, figs. 17a-c.

Globocassiduing subglobosa (Brady) -BELFORD 1966, p. 149, pl. 25,
figs. 11-16. - DEBENAY 2012, p. 239,300,

Remarks: The specimens from Raja Ampat are more globulose
than the ones depicted by Brady (1821). Belford (1966) noted
the variability in sphericity, but inner structures remained con-
sistent (see discussion in Belford).

Occurrence: Brazil (Brady 1884), Miocene, Papua New Guinea
{Belford 1966), New Caledonia (Debenay 2012).

Globocassiduling of. G subglobosa (Brady 1881)
Plate 46, figures 9-12

cf. Cassiduling subglobosa BRADY 1881, p. 60.

Remarks: The specimens depicted by Brady are more inflated.

Globocasaduling of. G subtumida (Cushman 1933)
Plate 46, Figure 13

ef. Cassiduling subtumida CUSHMAN 1933, p_ 93, pl. 10, fig. 5.

Ocecurrence: Globocassiduling subtumida was originally de-
scribed from Paumotu.

Paracassiduling Nomura 1983

Paracassidulina of. P neocarinata (Thalmann 1950)
Plate 46, figures 17-19

cf. Cazsiduling neocarinata THALMANN 1950, new mame for
Cassiduling laevigata var, carinata Cushman, p. 44,

Remarks: Similar specimens of P neocarinata were illustrated
by Debenay (2012; p. 245, 300) and Loeblich and Tappan
(1994; p. 116, pl. 227, figs. 1-15). However, the specimens from
Raja Ampat differ in the less pronounced carina and the more
rounded and inflated test shape.

Occurrence: Paracassiduling neocarinata was originally de-
scribed as a variety of Cassiduling laevigata d’Orbigny (1826)
from the Caribbean (Cushman 1923).

Paracassiduling sulcata (Belford 1966)
Plate 46, figures 20-22

Cassiduling sul cata BELFORD 1966, p. 142, pl. 24, figs. 11-14; text-fig.
16:7, 8.
Paracassiduling sulcata Belford - DEBENAY 2012, p. 245,300,

Occurrence: Miocene, Papua New Guinea (Belford 1966), New
Caledonia {Debenay 2012).

Superfamily TURRILINOIDEA Cushman 1927
Family STAINFORTHIIDAE Reiss 1963
Virguiopsis Finlay 1939

Firgulopss spinea (Cushman 1936)
Plate 47, figures 19, 20

Bolivina spinea CUSHMAN 1036, p. 58, pl. 8, figs. 1la, b —
BACCAERT 1987, p. 181, pl. 73, figs. 5, 6.

Brizalina spinea (Cushman) — HATTA and UJIE 1992, p. 172, pl. 26,
figs. 1, b.

&Fﬁna zanzibarica Cushman — LOEBLICH and TAPPAN 1994, p.

22, pl. 238, figs. 12-17.

Virgulapsis spinea (Cushman) — PARKER 2009, p. 472, fig. 340a % —

DEBENAY 2012, p. 179, 301.

Oceurrence: Fiji (Coshman 1936), Great Barrier Reef (Baccaert
1987), Ryukyus (Hatta and Ujiié 1992), Sahul Shelf { Loeblich
and Tappan 1994), Ningaloo Reef (Parker 2009), New Caledo-
nia (Debenay 2012).

PLATE 15
Scale bar is 100 pm unless otherwise indicated.

1-3 Triloculing cf. T. wiesneri (B13).

46 Triloculing sp. 3 (MRI&).

10 Triloculing cf. T, sommeri ( AP10).
10-12  Triloculing ricarinata (U16).

1315 Triloculina trigomula (Ms).
1618 Triloculina triquetrella (N19).

1924 Thiloculing sp. 2 (19-21: MI0G6; 22-24: MS04),
2530 Triloculina serrulata (25-27: FW; 28-30: MI06).
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Superfamily BULIMINOIDEA Jones 1875

Family SIPHOGENERINOIDIDAE Saidova 1981
Subfamily SIPHOGENERINOIDINAE Saidova 1981
Loxostomina Sellier de Civrienx 1969

Loxostomina costulata {Cushman 1922)
Plate 47, figures 1-5

Boliving limbata (Brady) var. costulata CUSHM AN 1922, p. 26, pl. 3,
fig. &

M:Eonom limbatrm (Brady) —CUSHMAN 1942, p. 35,pl. 10, figs. 1a,
b, 2a, b, 3a, b

Loxostomum limbatum costulatmm (Cushman) — CHENG and ZHENG
1978, p. 241, pl. 18, figs. 8, 9.

Loxostoming costidata (Cushman) - LOEBLICH and TAPPAN 1994, p.
119, pl. 232, figs. 12-16.— DEBENAY 2012, p. 175,302

Loxostoming limbata (Brady) var. costulata (Cushman) — MAKLED
and LANGER 2011, p. 248, fig. 8: 30-35.

Loxostoming limbata Brady — FAJEMILA, LANGER and LIFPS 2015,
fig. 2: 26.

Loxostoming limbata (Brady) cosndata (Cushman) — THISSEN and
LANGER 2017, p. 48, pl. 13, figs. 1921

Occurrence: Tortugas (Coshman 1922), Guam and tropical Pa-
cific (Cushman 1942), Xisha Islands (Cheng and Zheng 1978),
Sahul Shelf (Loeblich and Tappan 1994), New Caledonia
{Debenay 2012), Caroline Islands (Makled and Langer 2011),
Moorea (Fajemila, Langer and Lipps 2015), Zanzibar (Thissen
and Langer 2017), Madang, Papua New Guinea (Langer
unpubl. data).

Subfamily TUBULOGENERININAE Saidova 1981
Siphogenering Schiumberger, in Milne-Edwards 1882

Siphogenering raphanus (Parker and Jones 18635)
Plate 47, figures 6-14

Uvigering {Sagring) raphanus PARKER and JONES 1865, p. 364, pl.
18, figs. 16, 17.
Sagring raphanus (Parker and Jones) — BRADY 1884, p. 585, pl. 75,
s 21-24.
Siphogenering raphana (Parker and Jones)— SAID 1949, p M pl. 3 fig.
26, — HATTA and UJIE 1992, p, 174, pl. 26, figs. 11, 12, - HAIG
1993, p. 170, pl. 3, figs. 8-10. - LOEBLICH and TAPPAN 1994, p.

123, pl. 240, figs. 1-11. —HAIG 1997, p. 275. - PARK ER 2009, p. 469,
fig 338a-). —-DEBENAY 2012, p. 169, 302.— LANGER etal. 2013, pl.
727,28,
Siphogenering raphanus (Parker and Jomes) — GRAHAM  and
MILITANTE 1959, p. 87, pl. 13, fig 8.
Rectoboliving raphana (Parkerand Jones)— CHENG and ZHENG 1978,
g. I?.lz}'l, pl. 18, figs. 13-15. - BACCAERT 1987, p. 187, pl. 74, figs.

Occurrence: West Indies, Panama, China and Australia (Parker
and Jones 1865), Tropical Pacific (Brady 1884), Red Sea (Said
1949), Ryukyus (Hatta and Ujiié 1992), Papuan Lagoon (Haig
1993), Sahul Shelf (Loeblich and Tappan 1994), Westermn Aus
tralia (Haig 1997, Parker 2009), New Caledonia {Debenay
2012), Bazamito (Langer et al. 2013), Philippines (Graham and
Militante 1959, Xisha Islands (Cheng and Zheng 1978), Great
Barmrier Reef (Baccaert 1987), Madang, Papua New Guinea
{Langer unpubl. data).

Family ORTHOPLECTIDAE Loeblich and Tappan 1984
Floresing Revets 1990

Floredna milletfi (Cushman 1933)
Plate 48, figures 6, 7
Buliminella milletti CUSHMAN 1933, p. 78, pl. & figs. 5, 6. —

CUSHMAN 1942, p. 7,pl. 3, figs. 1-4. - TODD 1957, p. 200, pl. 89,
fig 8.

Oceurrence: Fiji (Cushman 1933, 1942), Mariana Islands ( Todd
1957).

Orthoplecia Brady 1884

Orthoplecta clavata Brady 1884
Plate 48, figures 8, 9

Cassidulina(Orthoplecta) clavata BRADY 1884, p. 432, pl. 113, fig. 9.
Orthoplecta clavata Brady - DEBENAY 2012, p. 244, 303,

Occurrence: Admiralty Islands (Brady 1884), New Caledonia
{Debenay 2012).

PLATE 16
Scale bar is 100 pm unless otherwise indicated.

14 Triloculing sp. 1(B14).
57 Pseudowiloculinag sp. 4 (ER22).
B-10 Pseudowiloculing sp. 1 (Wa).
113 Pseudowiloculina? sp. 5 (APO9).
14-19 Pseudoriloculing sp. 3 (14-16: B15; 17-19: N18).

X Psendorriloculing sp. 2 (N19).

32 Pseudotriloculing kerimbatica (MG).

628 Triloculinella cf. T pseudooblonga (ER23%).
231 Miliolinella of. M. chiastocytis (MS04).
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Family REUSSELLIDAE Cushman 1933
Fijiella Loeblich and Tappan 1962

Fijiella smplex (Cushman 1929)
Plate 47, figures 30-35

Trimosing simplex CUSHMAN 1929, p. 158, tf. 2.

Reussella simplex (Cushman) — CUS N 1945, p. 40, pl. 7, figs. 5a,
b. - SEIBOLD 1975, p. 187, pl. 4, figs. 6a-c. — VAN MARLE 1988, p.
148, pl. 1, fig 7.

T Renssella aculeata Cushman — GRAHAM and MILITANTE 1959, p.
BS,pl 13, fig 2.

Fijiella simplex (Cushman). —CHENG and ZHEMNG 1978, p. 206, pl. 18,
E&Iﬂ'_mm“m and TAPPAN 1994, p. 120, pl. 252, figs. 5,6.—

KLED and LANGER 3011, p. 248, fig. % 1-4. —-DEBENAY 2012,
p. 180, 304,

Reussellact. R insueta Cushman, —LANGER etal 2013, p. 167, fig. 7:

33,34,

Ocewrrence: Fiji (Cushman 1929, 1945), India (Seibold 1975),
Banda Sea (van Marle 1988), Philippines? (Graham and
Militante 1959), Xisha Islands (Cheng and Zheng 1978), Sahul
Shelf (Loeblich and Tappan 1994), Caroline Islands (Makled
and Langer 2011), New Caledonia (Debenay 2012), Bazaruto
{(Langer et al. 2013), Madang, Papua New Guinea (Langer
unpubl. data).

Reussella Galloway 1933

Reuscella? spinulosa (Reuss 1850)
Plate 47, figures 27-29

Fernewiling spinufosa REUSS 1850, p. 374, pl. 47, fig. 12. - BRADY
1884, p. 384, pl. 47, figs. 1-3.

Reuueﬁm%?imfomfﬂzuas}—CUSm{AN 1942, p. 40, pl. 11, figs. 5-8.
— DEBENAY 2012 p. 182, 305

Remarks: The generic assignment requires further study as the
specimens from Raja Ampat may have a toothplate and would
belong to the genus Fijiella Loeblich and Tappan.

Occurrence: Admiralty Islands and Papua (Brady 1884), Fiji
(Cushman 1942), New Caledonia (Debenay 2012).

Superfamily FURS ENE. OINOID EA Loeblich and Tappan 1961
Family FURSENKOINIDAE Loeblich and Tappan 1961
Neocassiduling McCulloch 1977

Neocassidulima abbreviata (Heron-Allen and Earland 1924)
Plate 47, figures 21,22

Boliving  [limbata Bmdy wvar abbreviata HERON-ALLEN and
EARLAND 1924, p. 622, pl. 36, figs. 2527,

Brizalina abbreviata FH:rm—A“:n arf Eadand}— CHENG and ZHENG
1978,p. 204,pl. 18, fig.4a, b - HATTAand UNIE 1992, p. 172, pl. 25,
figs. Ba, b.

Cassideling abbreviata (Heron-Allen and Earland) — HAIG 1993, p.
170, pl. 1, figs. 1-3.

Neocassiduling abbreviata (Heron-Allen and Eadand) — LOEBLICH
ﬁgT;h}EPAN 1994, p. 131, pl. 258, figs. 1-7. -DEBENAY 2012, p.

Occurrence: Lord Howe Island, S outh Pacific (Heron- Allen and
Earland 1924), Xisha Islands (Cheng and Zheng 1978),
Ryukyus (Hatta and Ujiié 1992), Papuan Lagoon (Haig 1993),
Timor Sea (Loeblich and Tappan 1994), New Caledonia
{Debenay 2012).

Sigmavirguling Loeblich and Tappan 1957

Sigmiavirguling tortuosa (Brady 1881)
Plate 46, figures 26-28

Bolivina tortuosa BRADY 1881, p. 57. — BRADY 1884, p. 56. —
CUSHMAN 1924, p. 18,pl. 5, figs. 4, 5. - TODD 1957, pl. 89, fig. 19.
— VAN MARLE 1991, p. 165, pl. 16, figs. 17-19.

Sigmavirgulina tortwosa (Brady) — LOEBLICH and TAPPAN 1957, p.
227, pl. 73, figs. 1, 2, text fig. 30— GRAHAM and MILITANTE 1959,

87, pl. 13, figs. 6, 7.— CHENG and ZHENG 1978, p. 241, pl. 18, fig.
T2a, b~ HATTA and UJTIE 1992, p. 177, pl. 28, figs. 3a, b. —HA
1993, p. 171, pL. 5, figs. 21, 22. - LOEBLICH and TAPPAN 1994, p.
132, pl. 132, pL. 261, figs. 1-10.— PARKER 2008, p. 466, fig. 337a-f.—
DEBENAY 2012, p. 179, 306. — FAJEMILA, LANGER and LIPPS
2015, fig. 2: 29.

Occurrence: Admiralty [slands (Brady 1884), Samoa (Coshman
1924), Mariana Islands (Todd 1957), Eastemn Indonesia (van
Marle 1991), Philippines (Graham and Militante 1959), Xisha
Islands (Cheng and Zheng 1978), Ryukyus (Hatta and Ujiié

PLATE 17
Scale bar is 100 pm unless otherwise indicated.

16 Miliolinella? sp. 1(1-3: N19; 4-6: AP09).
10 Milioflinella circularis (N18).
10-12 Miliofinella sp. 13 (B15).

1315 Miliolinella sp.9 (N18).
1618 Miliolinella cf. M. pilasensis (ER23%),
1930 Miliolinella moia (19-24: B14, 25-20: ER23).
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1992), Papuan Lagoon { Haig 1993), Sahul Shelf (Loeblich and
Tappan 1994), Ningaloo Reef (Parker 2009), New Caledonia
{Debenay 2012), Moorea (Fajemila, Langer and Lipps 201 5).

Order ROTALIIDA Lankester 1885
Superfamily DISCORBOIDEA Ehrenberg 1838
Family BAGGINIDAE Cushman 1927

Cancris de Montfort 1808

Cancris auriculus (Fichtel and Moll 1798)
Plate 39, figures 22-24

Noutilus auricnla FICHTEL and MOLL 1798, p 108, pl. 20,

Pulvinuling awricula (Fichtel and Moll) - CUSHMAN 1921, p. 329, pl.
69, figs. Ga-c.

Cancris auriculus (Fichtel and Moll) — GRAHAM and MILITANTE
1959, p. 91, pl. 23, figs. 18a,b. — LUTZE 1974, p. 29, pl. 6, figs. 108,
109, —WHITTAK ER. and HODGEINSON 1979, p. 62, pl. 5, fig. 10. -
BACCAERT 1987, p. 197, pl. 78, figs. la-d — HATTA and UNIE
1992, p. 179, pl. 29, fig 4a-c. — HOTTINGER, HALICZ and REISS
1993, p. 106, pl. 136, figs. 6-14. - LOEBLICH and TAPPAN 1994, p.
|34,£l.2l|55,ﬁ .7-10.—-DEBENAY 2012, p. 189,307, - LANGER et
al. 2013, p. 167, fig. 7: 40,

Occurrence: Tuscany, Italy (Fichtel and Moll 1798), Philip-
pines (Cushman 1921, Graham and Militante 1959), Baltic Sea
(Lutze 1974), Malaysia (Whittaker and Hodgkinson 1979),
Great Barrier Reef (Baccaert 1987), Ryukyus (Hatta and Ujiié
1992), Gulf of A gaba (Hottinger, Halicz and Reiss 1993), Sahul
Shelf (Loeblich and Tappan 1994), New Caledonia (Debenay
2012), Bazaruto (Langer et al. 2013), Madang, Papua New
Guinea (Langer unpubl. data).

Cancris bubnanensis (McCulloch 1977)
Plate 39, figures 28-30

Baggina indica (Cushman) — GRAHAM and MILITANTE (not
Pulvinuling indica Cushman 1921) 1959, p. 91, pl. 13, fig 17,

Bagging bubnanensis MCCULLOCH 1977, p. 342, pl. 137, fig. 5. —
LOEBLICH and TAPPAN 1994, p. 134, pl. 264, figs. 5-10. -
DEBEMAY 2012, p. 187, 3046,

Cancris bubnanensis (McCulloch)-PARKER 2009, p. 525, fig. 372a-d.
— PARKER and GISCHLER EGII,& 4, figs. 1-3. — THISSEN and
LANGER 2017, p. 50, pl. 14, figs. 4-6.

Occurrence: Philippines (Graham and Militante 1959,
MecCulloch 1977), Timor Sea {Loeblich and Tappan 1994),
New Caledonia (Debenay 2012), Ningaloo Reef (Parker 2009),

Maldives (Parker and Gischler 2011), Zanzibar { Thissen and
Langer 2017).

Cancris eblongus (d"Orbigny 1839)
Plate 39, figures 25-27

Habvuling oblonga D"ORBIGNY 1839, p. 136, pl. 1, figs. 40-42,
Cancris ablongus (d"Orbigny) —LGEELICH and TAPPAN 1994 p.
134, pl. 265, figs. 11-13.— DEBENAY 2012, p. 189, 307.

Occurrence: Canary Islands (d'Orbigny 1839), Timor Sea
{Loeblich and Tappan 1994), New Caledonia { Debenay 2012).

Cribrobaggina McCulloch 1977

Cribrobaggina reniformis (Heron-Allen and Earland 19135)
Plate 39, figure 31

Discorting vahvd ata var, granulosa HERON-ALLEN and EARLAND
1915, p. 696, pl. 52, figs. 1-6.

Cribrobagging socorroensis MCCULLOCH 1977, p. 342, pl. 201, figs.
3-5.—HAIIG 1997, p. 276, fig 6: 13, 14,

Physalidia(?) duncanensis MCCULLOCH 1977, p. 348, pl. 154, figs.
Ta-c.

Discorbinag reniformis Heron-Allen and Earland — CHEN G and ZHENG
1978, p. 209, pl. 19, figs. 4a-c, 5, 6a, b; pl. 32, fig. 11

Cri ing  reni is Allen and Earland) — VENEC-
FEYRE 1993, p. 72, pl. 3, figs. 1-7. - LOBEGEIER. 2001, p. 303, pl.
18, figs. 1-9. — PARKER 2009, p. 546, fig. 388ak. -DEBENAY 2012,
p- 235, 307.

Occurrence: Quirimbas (Heron-Allen and Earland 19135),
Socorro Island (McCulloch 1977), Westem Australia (Haig
1997, Parker 2009), Ecuador {McCulloch 1977), Xisha Islands
{(Cheng and Zheng 1978), French Polynesia (Vénec-Peyré
1993), Great Barrier Reef (Lobegeier 2001), Ningaloo Reef
{Parker 2009), New Caledonia (Debenay 2012).

Rugidia Heron-Allen and Earland 1928

Rugidia? sp. 1
Plate 43, figures 27-29

Genus 3 sp. 1 (juvenile) PARKER 2009, p. 762, fig. 533a-h.

Remarks: For details on the morphology of this species see de-
scription and remarks in Parker (2009).

Oceurrence: Ningaloo Reef (Parker 2009).

PLATE 18
Scale bar is 100 pm unless otherwise indicated.

16 Miliolinella webbiana (1-3: Ul6; 4-6: B14).

715 Miliolinella undina (7-9: MR 18, 10-12: N18, 13-15:
U16).

16-18 Miliolinella cf. M. semicostata (WOT*).

192  Miliolinella oceanica (19-21: B14; 22-24: FW).

2530 Sigmamiliolinella australis (25-27: MS03; 28-30:
MR18).
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Rugidia? sp. 2
Plate 43, figures 24-26

Description: Test small, globose, low trochospiral, periphery
rounded; about seven to eight slightly inflated chambers; two
whorls visible on the spiral side; sutures of the later chambers
depressed and distinct, on the spiral side partially bridged by
pillar-like projections; wall coarsely perforate on both sides;
aperture a simple rounded opening on the umbilical side.

Remarks: The generic assignment remains uncertain and is in
need of further study.

Fahwlineria Cushman 1926

Falvulineria? sp.
Plate 37, figures 16-18

Description: Test low-trochospiral, two to two and a half coils,
periphery rounded, lobulate; chambers inflated, six chambers in
the final coil, gradually increasing in size; sutures depressed,
curved backwards; aperture umbilical, deep umbilicus covered
with a large linguiform folium; wall finely perforated, including
the early chambers.

Remarks: The specimens do not show the apertural features
designated for the genus Fabadineria (see Loeblich and Tappan
1987, p. 547, pl. 503, figs. 12-17) and the generic assignment is
uncertain. Our species resembles Falvulineria sp. 1 of Parker
(2009; p. 754, fig. 530a-¢) but differs in the apertural features
and in having a finer and denser perforation that also covers the
early chambers. It also resembles Falvulineria candeiana
(d’Orbigny) of Debenay (2012; p. 214, 307) but differs in per-
foration, apertural features, and in having a more rounded pe-
riphery.

Family EPONIDIDAE Hofker 1951
Subfamily EPONIDINAE Hofker 1951
Eponides de Montfort 1808

Eponides repandus (Fichte]l and Moll 1798)
Plate 40, figures 1-11

Nautilus repandrz FICHTEL and MOLL 179 1. 3, figs. a-d
Eponides repandus (Fichbel and Moll) — MO/ DR.T ?EGE,P |27 fig.
126. - HOTTINGER, HALICZ and REISS 1993, p. 106-107, pl. |3?

figs. 1-10. — LOEBLICH and TAPPAN 1994, p. 136, pl. 268, figs.
10-13. — PARKER 2009, p. 603, fig 429af — DEBENAY 2012, p.
196,307, ~THISSEN and LANGER 2017, p.50,pl. 14, figs. 19-23.
nides repandus Fitchel and Moll — FATJEMILA, LANGER and
LIPPS 2015, fig 2: 16.
Eponides repandus Fichtel and Moll — LANGER, MOUANGA and
FAJEMILA 2016, p. 76, pl. 2: 14-16.

Remarks: The specimens in the material from Raja Ampat re-
veal some morphological variability.

Occurrence: Mediterranean (Fichtel and Moll 1798), Gulf of
Agaba (Hottinger, Halicz and Reiss 1993), Timor Sea (Loeblich
and Tappan 1994), Ningaloo Reef (Parker 2009), New Caledo-
nia (Debenay 2012), Moorea (Fajemila, Langer and Lipps
2015), Gabon (Langer, Mouanga and Fajemila 2016), Zanzibar
{Thissen and Langer 2017), Madang, Papua New Guinea
{ Langer unpubl. data).

Poroeponides Cushman 1944

Poroeponides lateralis (Terquem 1878)
Plate 40, figures 12-14

Rosaling loteralis TERQUEM 1878, p. 25, pl. 2, figs. 11a-c.

Poroeponides lateralis (Terquem) — CUSHMAN I'N-li,P M, pl. 4, Ags.
23a, b.— HOTTINGER, HALICZ and REISS 1991, fl 4, figs.
1-10,pl. 5, figs. 1-11. —MAKLED and LANGER 20 I,p 48, fig. O
5,6, DEBENAY 2012, p. 210, 308,

Occurrence: Rhodes, Greece (Terquem 1878), New England
{Cushman 1944), Gulf of Agaba (Hottinger, Halicz and Reiss
1993), Caroline Islands (Makled and Langer 2011), New Cal-
edonia (Debenay 2012), Madang, Papua New Guinea (Langer
unpubl. data).

Family PEGIDIIDAE Heron-Allen and Earland 1928
Pegidia Heron-Allen and Earland 1928

Pegidia dubia (4’ Orbigny in Fornasini 1908)
Plate 44, figures 13-15

Rotalia dubia D"ORBIGNY 1826, p. 274, — FORNASINI 1908, p. 46,
pl 1, 6g 14

Pegrdm dubia d"Orbigny — TODD 1957, p. 290, pl. 93, fig 11.

Pegidia lacunata — bfn ULLOCH I'}?T 47P pl |54 figs. 2a¢. —
HOTTINGER, HALICZ and REIS S I'Q'H,p IﬂE,pl |39,ﬁgs.?-’?;pl.

PLATE 19
Scale bar is 100 pm unless otherwise indicated.

13 Miliolinella subrotunda (B15).
46 Miliolinella sp. 4 (W0S).
7412 Miliolinella sp. 7 (ER23).
13-18 Miliolinella sp. 12. (13-15: UOL; 16-18: AP10).

1921 Miliolinella sp. 2 (MG).
24 Miliolinella sp. 11 (FW).
2530 Miliolinella sp. 8 (25-27: CM; 28-30: U01).
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140, figs. 1-5. - LOEBLICH and TAPPAN 1994, p. 137, pl. 274, figs.
10-12. - DEBENAY 2012, p. 245, 308.

Pegidia dubia (4" Orbigny) — CHENG and ZHENG 1979, p. 175, pl. 22,
figs. Sa-c, 6a-c. —HATTA and UNIE 1992, p_ 181, pl. 31, fig. 2a-¢ (not
fig. 3).— LOEBLICH and TAPPAN 1994, p. 137, pl. 275, figs. 1-6.—
LANGER and LIPPS 2003, p. 152, fig. 7 D: d.

Occurrence: Mauritins (Fomasini 1908), Mariana Islands
(Todd 1957), Philippines (McCulloch 1977), Gulf of Agaba
(Hottinger, Halicz and Reiss 1993), Timor Sea (Loeblich and
Tappan 1994), New Caledonia ( Debenay 2012), Xisha Islands
{Cheng and Zheng 1979), Ryukyus (Hatta and Ujiie 1992),
Madang, Papua New Guinea (Langer and Lipps 2003).

Sphaeridia Heron-Allen and Earland 1928

Sphaeridia papillate Heron-Allen and Earland 1928
Plate 44, figures 16-18

Sphaeridia papillata HERON-ALLEN and EARLAND 1928, p. 204,
pL 2, figs. 27-33: pl. 3, figs. 34-37. - TODD 1957, p. 290, pl. 93, fig.
12. - CHENG and ZHENG 1979, p. 176, pl. 23, fig. la-c.— HATTA
and UJTIE 1992, p. 181, pl. 31, fig. 3, not figs. 2a-c. — HOTTINGER,
HALICZ and REISS 1993, p. 108, pl. 140, figs. 6-10. - DEBENAY
2012, p. 161, 308.

Oceurrence: Mariana Islands (Todd 1957), Xisha Islands
{Cheng and Zheng 1979), Ryukyus (Hatta and Ujiié 1992), Gulf
of Agaba (Hottinger, Halicz and Reiss 1993), New Caledonia
(Debenay 2012).

Family DISCORBIDAE Ehrenberg 1838
Orbitina Sellier de Civrieux 1977

Orbiting carinafa Sellier de Civrieux 1977
Plate 37, figures 25-27

Orbiting carinata SELLIER. DE CIVRIEUX 1977, p. 20, pl. 18, figs.
3-10. - LOEBLICH and TAPPAN 1994, p. 137, pl. 275, figs. 7-12. —
DEBEMAY 2012, p. 205, 3049,

Orbitina cf. 0. parri Collins — PARKER 2009, p. 678, figs. 477a-i,
478a.

Occurrence: Caribbean (Sellier de Civrieux 1977), Timor Sea
{Loeblich and Tappan 1994), New Caledonia (Debenay 2012),
Ningaloo Reef (Parker 2009).

Orbiting exquigta? (McCulloch 1977)
Plate 37, figures 28-30

? Orbitina exquisita (McCulloch) — LOEBLICH and TAPPAN 1994, p.
137, pl. 213‘, figs. 1-13.

Remarks: A very similar species occurs in southern Africa

{Langer unpubl. data).
Occurrence: T Timor Sea (Loeblich and Tappan 1994).

Orbitina taguscovenss (McCulloch 1977)
Plate 37, figures 22-24

Crowching taguscovensis MCCULLOCH 1977, p. 296, pl. 121, figs.
1315

Orbitina taguscovensis (MeCulloch) — LOEBLICH and TAPPAN 1988,
p. 558, pl. 603, figs. 12-14 (not figs. 15-17).

Occurrence: Galapagos (McCulloch 1977).

Rotorbinella Bandy 1944

Retorbinella lepida McCulloch 1977
Plate 44, figures 4-6

Rotorbinella lepida MCCULLOCH 1977, p. 360, pl. 116, fig. 4. —
DEBENAY 2012, p. 212, 309.

Rotorbinella ¢f. R. lepida MeCulloch — HOTTINGER, HALICZ and
REISS 1993, p. 108, pl. 141, figs. 1-7.

Remarks: Parker (2009; p. 727, figs. 511a-h, 512a-j) depicts
similar specimens but the perforations on their spiral side are
maore pronounced.

PLATE 20
Scale bar is 100 pm unless otherwise indicated.

13 Miliolinella sp. 3 (U16).

46 Miliolinella? sp. 6 (B14).

79  Miliolinella? sp. 10 (B15).
10,11 Miliolinella? sp. 15 (U16).
12,13 Miliolinella? sp. 14 (U16).

1417 Miliolinella? sp. 5 (FW).

1820 Quingueloculing? sp. 1 (U16).
2183 Quingueloculina sp. 18 (AP10).
4% Quingueloculing sp. 14 (ER23%).
21X Quingueloculing sp. 13 (Ms).
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Occurrence: Philippines (McCulloch 1977), New Caledonia
{Debenay 2012), Gulf of Agaba (Hottinger, Halicz and Reiss
1993).

Rotorbis Sellier de Civrieux 1977

Rotorbis? sp.
Plate 44, figures 7-12

Trochuling sp. ALANGER et al. 2013, p. 167, figs. 7: 41, 42

Description: Test low trochospiral, spiral side convex, umbili-
cal side flattened, periphery with a slightly rounded keel; cham-
bers crescentic, gradually increasing in size; sutures slightly
depressed on the spiral side, deeply depressed on the umbilical
side, curved backwards; test smooth, wall coarsely perforate at
the outer margins of the chambers on both sides; aperture an
umbilical-extraumbilical narrow slit partially covered with a
triangular flap-like wall extension of the final chamber.

Occurrence: Bazamuto (Langer et al. 2013).
Family ROSALINIDAE Reiss 1963
Neoconorbing Hofker 1951

Neoconorbina ef. N. albida McCulloch 1977
Plate 38, figures 21-23

cf. Neoconorbing albidas MCCULLOCH 1977, p. 353, pl. 122, fig. &

Ocecurrence: Neoconorbing albida was origmally described
from the Philippines.

Neoconorbing crustata (Cushman 1933)
Plate 38, figures 12-14

Discortis crustata CUSHMAN 1933, p. B8, pl. 9, fig. 4

Neoconorbing crustata(Coshman) —TODD 1965, p. 15, pl. 2, figs. 2,3,

Rosaling crustata (Cushman) — CHENG and ZHENG 1979, p. 164, pl.
17, fig Sa-c.

Oectrrence: Fiji (Cushman 1933, Todd 1965), Xisha Islands
{Cheng and Zheng 1979).

Neoconorbing petasiformis (Cheng and Zheng 1978)
Plate 38, figures 1-3

Rosaling petasiformis CHENG and ZHENG 1978, p. 211, 260, pl. 19,
figs. 9, 10; pl. 32, fig. 6. - HATTAand UJIIE 1992, p. 183, pl. 33, figs.
12

Neoconarbina petasiformis (Cheng and Zheng) — LOEBLICH and
TAPPAN 1994, p. 139, pl. 284, figs. 1-12.

Occurrence: Xisha Islands (Cheng and Zheng 1978), Ryulkoyus
{Hatta and Ujiié 1992), Timor Sea (Loeblich and Tappan 1994).

Neoconorbina terguemi Rzehak 1888
Plate 38, figures 15-17

Discorbing terguemi RZEHAK 1888, p. 228

Discorbis orbicularis (Terquem) — SAID 1949, p. 35, pl. 3, fig. 35.

Neoconorbing terguemi (Rzehak) — LOEBLICH and TAPPAN 1964, p.
582, figs. 457, Sa-c. — VAN MARLE 1989, p. 67, pl. 1, figs. 8, 9. —
CIMEEMAN and LANGER 1991, p. ﬂ{ pl. ];1}, figs. 5-7. —
LOEBLICH and TAPPAN 1994, p. 139, pl. 284, figs. 1-12. —
DEBENAY 2012, p. 310, not figursd.

Rosalina terquemi (Rzehak ) —CHENG and ZHENG 1979, p. 165, pl. 18,
fig. Ta-c.

Occurrence: Red Sea (Said 1949), Xisha Islands (Cheng and
Zheng 1979), Indonesia (van Marle 1989), Mediterranean
{(Cimerman and Langer 1991), Sahul Shelf (Loeblich and
Tappan 1994), New Caledonia (Debenay 2012), Madang, Papua
Mew Guinea (Langer unpubl. data).

PLATE 21
Scale baris 100 pm unless otherwise indicated.

19 Quingueloculing seminulum (1-6: MI05; 7-9:
ER23*).

10-15 Quingueloculing cf. Q. paragonica (10-12: Y24,
13-135: Wi8).

16-18 Quingueloculing vandiemeniensis (N18).

1924 Quingueloculing “lizardi” (16-21: Ms; 22-24:
MRI1E).

2527 Quingueloculing sp. 2 (U16).

2830 Quingueloculing cf. Q. exsculpta (U16).
3133 Quingueloculina sp. 9 (MRI18).

336 Quingueloculing sp. 6 (WOT).

3739 Quingueloculing sp. 3 (MS03).
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Neoconorbina sp. 1
Plate 38, figures 18-20

Dezcription: Test low rochospiral, conical, planoconvex, circu-
lar in outline, periphery rounded, lobulate; umbilical side flat to
slightly concave with a depressed umbilicus; four chambers n
the final whorl, last formed chamber covering about one third of
the test on the umbilical side; sutures slightly depressed on the
spiral side, depressed, distinct and slightly curved on the umbil-
ical side; wall smooth, periphery of the chambers on the umbili-
cal side ornamented with coarse pores; aperture a low opening
at the basal edge of the final chamber, covered with an umbili-
cal flap.

Neoconorbing sp. 2
Plate 38, figures 6-11

Description: Test low trochospiral, concavoconvex, subcircular
in outline, periphery acute, lobulate; umbilical side slightly
concave with a deep open umbilicus; four chambers in the final
whorl, chambers crescentic on the spiral side, gradually in-
creasing in size; sutures depressed, distinct; wall covered with
minute granules on the spiral side, smooth on the umbilical side,
spiral side covered with coarse pores, umbilical side partially
covered with coarse pores; aperture a low opening at the basal
edge of the final chamber, covered with an umbilical flap.

Neovconorbina? sp. 3
Plate 38, figures 4, 5

Dezcription: Test trochospiral, conical, planoconvex, circular in
outline, periphery rounded with an everted thick rim; umbilical
side flat, spiral side convex, balloon-like appearance; number
of chambers undeterminable from SEM pictures; sumres indis-
tinct; wall smooth; aperture on the umbilical side, covered with
a petasiform to “brain convolution™-like ornamentation that is
encircled by patches of coarse pores.

Remarks: This species resembles Neoconorbina perasiformis
{Cheng and Zheng) but differs in the very pronounced and
unique omamentation on the umbilical side.

Neocomorbina? sp. 4
Plate 38, figures 24-26

Description: Test low trochospiral, low conical, planoconvex,
circular in outline, periphery acute; spiral side convex, umbili-
cal side flattened; number of chambers undetermmable from
SEM pictures; sutures indistinct; surface on the spiral side cov-
ered with fine and scattered coarse pores; aperture an umbili-
calextraumbilical slit.

Remarks: The specimen is poorly preserved. The generic as-
signment requires firther study. The species may possibly be-
long in the penus Orhiting Sellier de Civriewx.

Neoconorbina? sp. 5
Plate 38, figures 27-29

Description: Test trochospiral, conical, planoconvex, circular in
outline, periphery acute; umbilical side flat to concave with a
deep open umbilicus; spiral side convex, balloon-like appear-
ance; chambers broad and crescentic on the spiral side, about
two chambers per whorl; sutures thickened on the spiral side;
wall smooth with coarse pores along the sutures on the spiral
side; aperture umbilical, a low opening at the basal edge of the
final chamber, covered with an umbilical flap.

Neoconorbina? sp. 6
Plate 39, figures 1-3

Deseription: Test low trochospiral, conical, planoconvex, um-
bilical side slightly flattened, spiral side convex, subcircular in
outline, peripheral margin acute, with a rounded carina; umbili-
cus closed; chambers crescentic; sutures of the later chambers
slightly limbate on both sides of the test; wall with irregu lar sur-
face on both sides, umbilical side omamented with coarse pores
in a petasiform arrangement in between the sutures; aperture an
arch-shaped umbilical opening.

PLATE 22
Scale bar is 100 pm unless otherwise indicated.

1-18 Quingueloculinag sp. 16 (1-3: B135; 4-6: Ule; 7-9:
¥25; 10-12: AW13; 13-15: ER23%; 16-18: WOT).

1921 Pseudolachlanella? sp. (AW12).
DM Pseudolachlanella cf. P. slitella (MR17).

2528 Psewudolachlanella ebumea (25-27: B14; 28: Ul6).
2031 Quingueloculina sp. 4 (N18).
323 Pseudolachlanella cf. P eburnea (WOR).
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Remarks: This species is represented by a single specimen and
was picked from the same sample (MS304) as the solitary speci-
men of Eoeponidella pulchella (Parker). The umbilical side
shows feamires that also resemble Eoeponidella Wickenden.
The generic assignment requires further study (see also remarks
in Parker 2009; p. 668 for Neoconorbina sp. 1).

Rosalina d'Orbigny 1826

Rosalina globularis d’Orbigny 1826
Plate 36, figures 28-30

Rasalina globularis D'ORBIGNY 1826, p. 271, pl. 13, figs. 1-4. —
LOEBLICH and TAPPAN 1994, p. 140, pl. zEﬁ,ﬁ 10-12 (not fi
7.9, 13-18). - PARKER 2009, p. 18, figy S04-1. — DEBENAY 2012,

p. 211, 310.

Occurrence: Bay of Biscay (d'Orbigny 1826), Timor Sea
{Loeblich and Tappan 1994), Ningaloo Reef (Parker 2009),
New Caledonia (Debenay 2012).

Rosaling orientalis? (Cushman 1925)
Plate 36, figures 19-24

Rozaling globularis (4'Orbigny) toothed variety HERON-ALLEN and
EARLAND 1915, p. 654, pl. 51, figs. 36, 37 (not 38, 39).

T Discorbis orfentalis CUSHMAN 1925, p. 130, not fi .

Rosalingorientalis (Cushman) —- BACCAERT 1987, p. 201, pl. 79, figs.
5,6, —HOTTINGER, HALICZ and REISS 1993, p. 111, p. 143, figs.
1-% pl. 144, figs. 1,2,

Remarks: This species has particularly thickened and unoma-
mented sutures. For a reliable specific assignment, the examina-
tion of the material of Coshman is required.

Occurrence: Quirimbas {Heron-Allen and Earland 1915), ?
central Pacific Ocean (Cushman 1925), Great Barrier Reef
(Baccaert 1987), Gulf of Agaba (Hottinger, Halicz and Reiss
1993), Madang, Papua New Guinea (Langer unpubl. data).

Rosalina aff. R, orienfalis (Cushman 1925)
Plate 36, figures 25-27

aff. Discorbis orientalis CUSHMAN 1925, p. 130, not figured.

aff. Rogaling arientalis (Cushman) — HOTTINGER, HALICZ and
REISS 1993, p. 111, p. 143, figs. 1-3; pl. 144, figs. 1,2,

Remarks: This species mainly differs from Rosalina orientalis
reported by Hottinger, Halicz and Reiss 1993 from the Gulf of
Agaba in its more compressed test shape, the finer perforations,
and the more thickened sutures.

Occurrence. Rosaling orientalis was originally described from
the central Pacific Ocean.

Rosalina? sp. 1
Plate 37, figures 1-3

Deseription: Test compressed, umbilical side slightly convex,
spiral side slightly flattened, outline lobulate, periphery acute,
with a rounded carina; two whorls visible on the spiral side;
chambers increasing in size as added, about six in the final
whorl; sutures curved and depressed on the spiral side, de-
pressed and slightly curved on the umbilical side; wall smooth,
finely perforate on both sides, the earliest chambers remain im-
perforate on the spiral side; aperture covered with folia.

Rosalina sp. 2
Plate 37, figures 4-6

Rosaling cf R oremalis (Cushman) — PARKER 2009, p. 719, fig.
Sh6a-k.

Remarks: For details on the morphology see description in
Parker (2009).

Occurrence: Ningaloo Reef (Parker 2009), Madang, Papua New
Guinea (Langer unpubl. data).

Rosalina sp. 3
Plate 37, figures 7-9

Description: Test compressed, concavo-convex, outline slightly
lobulate, periphery rounded; two whaorls visible on the spiral
side; chambers inflated, increasing gradually in size as added,
about seven in the final whorl, sutures nearly radial, slighthy
curved and depressed on the spiral side, deeply depressed on the
umbilical side; wall smooth, coarsely perforate on both sides,

PLATE 23

13 Quingueloculing cuvieriana (WOE).
46 Quingueloculing crassa (MG).
19 Quingueloculing sp. 15 (MRI1T).
1015 Quingueloculing of. 0. bicarinara (B14).
16-18 Quingueloculing cf. 0. cuvieriana Type 1 (N19).

1921 Quingueloculing bicarinata (AP 10).

204 Quingueloculing cf. 0. cuveriana Type 2 (N18).
2527  Lachlanella barnardi (N18).

2830 Quingueloculing cf. Q. multimarginara (B14).
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the earlier chambers remain imperforate on the spiral side, test
on the spiral side omamented with scattered granules that are
more pronounced on the later chambers; aperre partially cov-
ered by folia

Remarks: The precise apertural features of the depicted speci-
men remain indeterminable as they are covered by shell frag-
ments.

Rosalina? sp. 4
Plate 37, figures 10-12

Description: Test compressed, umbilical side convex and invo-
hite, spiral side flattened and partially invohite, outline
lobulate, periphery acute, with a rounded carina; two whorls
visible on the spiral side; chambers become inflated and in-
crease in size as added, about six in the fmal whorl; sutures
curved and depressed on the spiral side, curved and deeply de-
pressed on the umbilical side; wall smooth, perforate on both
sides; the earlier chambers and inner parts of the later chambers
remain imperforate on the spiral side; apermre interiomarginal-
extraumbilical bordered by a thin lip on the upper margin.

Remarks: The specimen is broken. This species strongly resem-
bles Rosalina? sp. 3 of Parker (2009, Ningaloo Reef, p. 723, fig.
508a-¢) but is less porous on the spiral side.

Rosalina? sp. 5
Plate 37, figures 13-15

Deseription: Test strongly concavo-convex, outline slightly
lobulate, periphery subacute; two whorls visible on the spiral
side; chambers inflated, increasing rapidly in size as added, five
to six in the final whorl; sutures strongly curved, depressed;
wall smooth, coarsely perforate on both sides, the earlier cham-
bers remain imperforate on the spiral side; aperture interio=
marginal-extraumbilical.

Tretomphaloides Banner, Pereira and Desai 1985

Tretomphaloides clarus? (Coshiman 1934)
Plate 44, figures 1-3

T Tretomphalus clarus CUSHMAN 1934, p 99, pl. 11, figs. 6ac, pl. 12,
figs. 16, 17.

T Tretomphaloides clara (Cushman) — HOTTINGER, HALICZ and
REISS 1993, p. 112, pl. 145, figs. 6-11.

Remarks: The preservation of the specimen is poor and pre-
chides a definitive species indentification.

Occurrence: 7Gulf of Agaba (Hottinger, Halicz and Reiss
1993).

Superfamily GLABRATELLOIDEA Loeblich and Tappan 1964
Family GLABRATELLIDAE Loeblich and Tappan 1964
Angulodiscorbiz Uchio 1933

Angulpdiscorbis iobagoensis McCulloch 1981
Plate 48, figures 33, 34

Angulodiscorbis (7) tobagoensis MCCULLOCH 1981, Tobago, p. 145,
pl. 49, figs. 19, 20,

Angulodiscorbis tobagoensis MeCulloch - DEBENAY 2012, New Cal-
edania, p. 186, 311

Occurrence: Tobago (McCulloch 1981), New Caledonia
{Debenay 2012).

Crlabratella Dorreen 1948

Glabratella socorroenss (McCulloch 1977)
Plate 48, figures 24-26

Egritheeia socorroensiz MCCULLOCH 1977, p. 302, pl. 114, figs.
17a-¢.

Glabratella socorreensis (MceCulloch) - PARKER 2009, p. 612, fig.
44b, 4351

Ocecurrence: Socorro Island (McCulloch 1977), Ningaloo Reef
(Parker 2009).

PLATE 24
Scale baris 100 pm unless otherwise indicated.

13 Quingueloculing of. 0. carinatastriata (B15).
46 Quingueloculing carinatastriata (MS04).
10 Quingueloculing of. . chathamensis (MS04).
10-12 Adelosina litoralis (U16).
13-15 Quingueloculing zhengi (B15).
16-18 Quingueloculing cf. Q. bradvana (Y24).

102

1921 Cyeloforing sp. (N18)
227 Sigmoilinella tortuosa (22-24: MR18; 25-27: U16).

2833 Quingueloculing neostriatula (28-30: Ms; 31-33:
MRILT).

336 Lachlanella cf. L. spiralis (ER23%).
3739 Quingueloculing cf. 0. subgranulata (MI06)
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Clabratefla sp.
Plate 48, figures 21-23

Description: Test small, consisting of two whorls, concavo-
convex, spiral side slightly convex, umbilical side concave; pe-
riphery lobulate, rounded; six chambers in the final whorl, in-
flated, gradually increasing in size; sutures depressed, distinct;
wall smooth, evenly and finely perforate on both sides; aperture
umbilical.

Remarks: The apertural part is broken.

Glabratelling Seiglie and Bermiidez 1965

Glabratefling tabernacularis (Brady 1881)

Plate 48, figures 15, 16

Discorbing tabernacularis BRADY 1881, p. 65. —- BRADY 1884, p.
648, pl. 89, figs. 5-7.

Discorbis iabernacudaris (Brady) — CUSHMAN 1915, p. 18, text fig.
20; pl. 5, fig. 4

Occwrrence: Papua and Admiralty Islands (Brady 1884), North
Pacific (Cushman 1915).

Clabrateilinag sp.
Plate 48, figures 17, 18

Glabratelling tabernacudaris (Brady) — DEBENAY 2012, p. 197,312,

Remarks: For details on the morphology see description in
Debenay (2012).

Occwrrence: New Caledonia (Debenay 2012).

Fileoling Bermidez 1952

Pileolina minogasiformis? Ujié 1992
Plate 48, figures 19, 20

Discorbinoides minogasiformis Ujiidin HATTAand UJIE 1992, p. 185,

pl 24, figs 2,3

Discorbinoides? minogasiformiz (Ujii€) — PARKER 2009, p. 562, fig.
198a-k
Fileoling minogasiformis Ujiié - DEBENAY 2012, p. 207, 312

Occurrence: Ryuloyu Islands (Ujiié 1992), Ningaloo Reef
{Parker 2009), New Caledonia (Debenay 2012).

Pilzoling patelliformis (Brady 1884)
Plate 48, figures 10-14

Discorbing patelliformis BRADY 1884, p. 647, pl. 88, figs. 3a-c, pl 89,
figs. la-c.

Discorhis patelliformis (Brady) — CUSHMAN 1915, p. 17, pl. 5, figs.
Sa-.

Angrlodiscorbis patelliformis (Brady) — FEREIRA 1979, pl. 33, figs.
M-, pl. 34, figs. A-D.

Glabratella (M) patelliformis (Brady) - BACCAERT 1987, p. 206, pl. 81,
figs. 47, pl. 82, fig 1.

Fileoling pdeﬁﬁrm (Brady)— DEBENAY 2012, p. 208, 312.

Remarks: The convolutions on the spiral side appear to be less
pronounced in the specimens from Raja Ampat (compare illos-
trations by Brady).

Occurrence: Admiralty [slands (Brady 1884), Great Barrier
Reef (Baccaert 1987), New Caledonia (Debenay 2012),
Madang, Papua New Guinea (Langer unpubl. data).

Planoglabrarella Seiglie and Bermidez 19635

Planogilabratella opereularis (4" Orbigny 1826)
Plate 48, figures 30-32

Rosaling opercularis D"ORBIGNY 1826, p. 271, no. 7.
Discorhis opercularis (d'Orbigny) — CUSHMAN 1915, p. 18, text fig.

21 pl. 11, fig. 3.
meog’ﬂbm.feﬂn opercularis (d"Othigny) - HATTA and UJIIE 1994, p,

15, pl. 4, figs. 2, 3. — DEBENAY 2012, p. 208, 312.

Occurrence: New Zealand (Cushman 19135), Ryukyus (Hatta
and Ujiié 1992), New Caledonia (Debenay 2012).

PLATE 25
Scale bar is 100 pm unless otherwise indicated.

1-3 Quingueloculing schilumbergeri (WOT*).
46 Quingueloculing quinguecarinata (MR18).
10 Quingueloculing sp. T (WOT).

10-12  Lachlanella sp. (U02).

13-15 Quingueloculing planata (N19).

16-18 Quingueloculing sp. 20 (Y 24).

1921 Massilinoides baccaerti (N18).

M Quingueloculina? sp. 10 (N18).

2527 Cveloforing rropicalis (N18).

2833 Lachlanella subpolygona (28-30: Ms; 31-33: MR17.
336 Lachlanella rebeccae (Y24).

3145 Cyeloforing granwlocostara (37-39: CK; 40-42:
WOT*; 43-45: FW).
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Family HERONALLENIIDAE Loeblich and Tappan 1986
Heronallenia Chapman and Parr 1931

Heronallenia polita Parr 1950
Plate 44, figures 27-29

Heronallenia politaPARR 1950, p.358, pl. 14, fig. 9. -LOEBLICH and
TAPPAN 1994, p. 143, pl. 206, figs. 13-18 — DEBENAY 2012, p. 198,
312

Occurrence: Australasian Antarctic Expedition (Parr 1950),
Timor Sea (Loeblich and Tappan 1994), New Caledonia
(Debenay 2012).

Family BULIMINOIDIDAE Seiglie 1970
Buliminoides Cushman 1911

Bulimingides williamsonianus (Brady 1881)
Plate 48, figures 1,2

Budiming williamsoniana BRADY 1881, p. 56. - BRADY 1884, p. 408,
pl 51, figs. 16, 17. - MILLETT 1900, p. 279, pl. 2, fig. &
Budiminoides williamsoniana (Brady) — GRAHAM and MILITANTE
1959, p. 82, pl. 12, fig. 23. — SEIGLIE 1970, p. 113, text figs. 1,2,
Bl iminoides wil liamsoni anus (Brady) - CHENG and ZHENG 1978, p.
203, pl. 18, fig 7. — BACCAERT 1987, p. 177, pl. 72, figs. 6a, b. —
I-IAIG 1993, p. 170, pl. 3, Flg:s. 24 25 — LOEBLICH and TAPPAN
|43 29‘? figs. 1-9. — HAIG 1997, p. 274, not figured. —
3|'.|‘a—c: DEBENAY 2012 Lp 188, 312,

Occurrence: Admiralty Islands and Torres Strait (Brady 1884),
Malaysian Archipelago (Millett 1900), Philippines (Graham
and Militante 1959), Xisha Islands (Cheng and Zheng 1978),
Great Barrier Reef (Baccaert 1987), Papuan Lagoon (Haig
1993), Timor Sea (Loeblich and Tappan 1994), Westermn Austra-
lia (Haig 1997, Parker 2009), New Caledonia (Debenay 2012),
Madang, Papua New Guinea (Langer unpubl. data).

Elongobula Finlay 1939

Elongobula parallela (Cushman and Parker 1931)
Plate 48, figures 3-3

Buliminellaparallela CUSHMAN and PARKER 1931, p. 13,pl. 3, figs.
15-¢.

Eongobula parallela (Cushman and Parker) — PARKER 2009, p. 446,
fig 322a-1 —- DEBENAY 2012, p. 194, 313

Occurrence: Rio de Janeiro, Brazil { Cushman and Parker 193 1),
Mingaloo Reef(Parker 2009), New Caledonia (Debenay 2012).

Superfamily SIPHONINOIDEA Cushman 1927
Family SIPHONINIDAE Cushman 1927
Subfamily SIPHONININAE Cushman 1927
Siphoning Reuss 1850

Siphonina tubulosa Cushman 1924
Plate 43, figures 18-20

Siphonina tubulosa CUSHMAN 1924, p. 40, pl. 13, figs. 1, 2. - COL-
LINS 1958, p. 413 — BACCAERT 1987, p. 211, pl. 83, figs. 24 —
HATTA&:I:IU]IIE 1992, p. 186, pl. 35, ﬁg:s 1 2. - LOEBLICH and
TAPPAN 1994, p. 144, pl. 299, figs. 1-10. - PARKERM p- 73,

515a4. — DEBENAY 2ﬂ|2 . 213, 313, - THISSEN and
NGEREI}I'.I‘,P 4, pl. 16, figs
Siphoning reticulata (Brady) —HOFK_ER 1951, p. 369, fig 251.

Remarks: Hofker (1951) ermroneously assigns this species to
Brady, as he refers to Czjek as the author in the remarks. Ac-
cording to Hofker, the Miocene Siphoninag reticulara is identical
with the three recent forms 8. rubulosa, 8. philippinensiz snd 5§
bradyvana erected by Cushman.

Occurrence: Samoa (Cushman 1924), Raja Ampat (Hofker
1951), Great Barrier Reef (Collins 1958, Baccaert 1987),
Ryukyus (Hatta and Ujiié 1992), Timor Sea (Loeblich and
Tappan 1994), Ningaloo Reef (Parker 2009), New Caledonia
{Debenay 2012), Zanzibar (Thissen and Langer 2017), Madang,
Papua New Guinea (Langer unpubl. data).

Siphoninoides Cushman 1927a

Siphoninoides diphes Loeblich and Tappan 1994
Plate 43, figures 13, 14

Siphoninoides diphes LOEBLICH and TAPPAN 1994, p. 144, pl. 300,
figs. 5, 6.

PLATE 26
Scale bar is 100 pm unless otherwise indicated.

13 Quinqueloculina sp. 12 (MR18).
46 Quinqueloculina tantabiddyensis (MR18).

712 Quinqueloculina sp. 11 (WO8).
13-18 Siphonaperta hallocki (13-15: MS03; 16-18: N18).

1921 Quingueloculing cf. Q. incisa (ER23).
24 Quingueloculinag debenayi (WOE).
2527 Affinerring bassensis (B14).

B30 Quingueloculina sp. 17 (U16).
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Occwrrence: Timor Sea (Loeblich and Tappan 1994).

Siphoninoides echinata (Brady 1879)
Plate 43, figure 15

Planorbuling echinata BRADY 1879, p. 283, pl. 8, figs. 3la-c.

Truncatuling echinata (Brady) — BEADY 1884, pl. 96, figs. 9-14.

Siphoninoides echinatus {Em%}H— CHENG and ZHENG 1978, p. 215,
pl 20, figs. 7-9. — LOEBLICH and TAPPAN 1994, p. 144, pl. 300,
figs. 7-13. —PARKER 2009, p. 735, fig. 516a-1. - DEBENAY 2012, p.
248, 313, - THISSEN and LANGER 2017, p. 54, pl. 16, figs. 7, &

Siphoninoides laevigatus (Howchin) — LOEBLICH and TAPPAN 1994,
p. 144, pl. 300, figs. 1-4.

Occurrence: Torres Strait, Hawaii and Admiralty Islands
(Brady 1879, 1884), Xisha Islands (Cheng and Zheng 1978),
Timor Sea (Loeblich and Tappan 1994), Ningaloo Feef { Parker
2009), New Caledonia (Debenay 2012), Zanzibar ( Thissen and
Langer 2017).

Siphoninoides 1. 5. laevigata (Howchin 1889)
Plate 43, figures 16, 17

cf. Truncamling echinata (Brady) var. laevigata HOWCHIN 1889, p.
13,pl. 1, fig. 8.

Occwrrence: Siphoninoides laevigata was originally described
from the Tertiary of Australia.

Superfamily DISCORBINELLOIDEA Sigal in Piveteau 1952
Family PARRELLOIDIDAE Hofker 1956
Dizscorbia Sellier de Civrieux 1977

Discorbia candelana (1"Orbigny 1839)
Plate 39, figures 79

Rogaling candeiana D'ORBIGNY 1839, p. 97, plL. 4, figs. 2-4.

Truncatuling candefana (4" Orbigny) — CUSHMAN 1922, p. 47, pl. 6,
figs. 79.

Discorbis candeigna (d"Orbigny) — GRAHAM and MILITANTE 1959,
p- 93, pl. 13, fig. 22,

Discorbiacandeiana (4" Orbigny) — SELLIER. DE CIVRIEUX 1977, p.
18, pl. 4, figs. 1-8; pl. 5, figs. 1-8; pl. 6, figs. 1-9; pl. 14, figs. 6-8. —
LOEBLICH and TAPPAN 1994, p. 150, pl. 320, figs. 1-10.

Occurrence: Tortugas (Cushman 1922), Philippines (Graham
and Militante 1959), Caribean (Sellier de Civrieux 1977), Timor
Sea (Loeblich and Tappan 1994).

Discorbia? sp.
Plate 39, figures 10-12

Deseription: Test trochospiral, rregularly formed, periphery
rounded; ten to eleven chambers visible on the umbilical side;
chambers inflated, increasing rapidly in size as added; sutures
depressed, distinct; wall coarsely perforate on both sides of the
test, omamented with scattered, mimite pustles; aperture cov-
ered with porous flap-like projections of the later chambers to-
wards the umbilicus.

Remarks: Our specimen may represent an aberrant variety of
Discorbia candeiana (d'Orbigny). However, the characters
listed below differ from D candeiana, and we therefore con-
sider our specimens a separate species: 1. size of the pores, 2.
perforated folium, and 3. oblique aperture that allows no com-

parison.

Superfamily DISCORBINELLOIDEA Sigal in Pivetean 1952
Family PSEUDOPARRELLIDAE Voloshinova 1952
Subfamily PSEUDOPARRELLINAE Voloshinova 1952
Epistominella Husezima and Marmshi 1944

Epistominelia sp.
Plate 43, figures 10-12

Deseription: Test low trochospiral, biconvex, subcircular in out-
line, periphery rounded to subacute, slightly lobulate; test con-
sisting of three whorls, seven chambers in the final whorl,
chambers are slowly increasing in size as added; sutures slighthy
depressed on the umbilical side; wall omamented with coarse
pores on both sides of the test, more pronounced at the periph-
ery on the spiral side; aperture a horizontally aligned elongate
opening on the umbilical side near the peripheral margin.

Oceurrence: Madang, Papua New Guinea (Langer unpubl
data).

PLATE 27
Scale baris 100 pm unless otherwise indicated.

16 Siphonaperta distorgueata (1-3: B14; 4-6: ER23).

T-12 Siphonaperta cf. 8 distorgueata Type 1 (79: FW;
10-12: CK).

1315 Siphonaperta cf. 8. distorgueata Type 2 (Ms).
16-18 Quingueloculing sp. 5 (Ms).

108

192  Lachlanella parkeri (19-21: N18; 22-24: ER23).
2527 Pseudohauerinella dissidens? (Ms).
2830 Quingueloculina pittensis (U16).
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Rhapiohelenina Clark 1993

Rhaptohelenina sp. 1
Plate 44, figures 21-24

Deseriprion: Test trochospiral, biconvex, periphery slightly
lobulate, rownded; eight chambers in the final whorl; chambers
inflated, slowly increasing in size as added; sutures depressed;
wall smooth, with scattered large pores on both sides of the test;
primary aperture a low arch-shaped opening on the umbilical
side, secondary apertures consist of large sutural openings on
both sides of the test.

Remarks: This species mainly differs from R sp. 2 in the more
globose test shape and the in the omamentation with large pores
on both sides.

Rhaptoheléning sp. 2
Plate 44, figures 23-27

Description: Test trochospiral, biconvex, flattened, periphery
slightly lobulate, rounded to subacute; seven to eight chambers
in the final whorl, chambers slightly inflated, slowly increasing
in size as added; sutures depressed; wall smooth, spiral side or-
namented with scattered large pores; primary aperture a low
arch-shaped opening on the umbilical side, secondary apertures
consist of large sutural openings on the spiral side of the test

Remarks: This species mainly differs from Rhaprohelenina sp.
1 in having a more compressed test shape and in lacking the or-
namentation on the umbilical side.

Family PLANULINOIDIDAE Saidova 1981
Flanulinoides Parr 1941

Planulinoides of. B planoconcavis (Chapran, Parr and Collins
1932)
Plate 43, figures 4-6

cf. Mlanufing hiconcava (Parker and Jones) var. planoconcava CHAP-
MAN, PARR and COLLINS (fide Ellis and Messina, 1940 et seg.)
1932, p. 232, pl. 12, figs. Ma-c.

Remarks: The species is represented by one specimen and re-
sembles the specimen depicted by Hatta and Ujiié (1992, pl. 36,

figs. 3a-5c). As the original figure of Chapman, Parr and Collins
does not show a distinctly perforated spiral side, it may be a new
species.

Occurrence: Planulinoides planoconcavus was originally de-
scribed from southem Australia.

Family DISCORBINELLIDAE Sigal in Piveteau 1952
Subfamily DISCORBINELLINAE Sigal in Pivetean 1952
Discorbinelfa Cushman and Martin 1935

Discorbinella berthelot (4" Orbigny 1839)
Plate 39, figures 13-15

Rosaling bertheloti D'ORBIGNY 1839, p. 135, pl. 1 figs. 28-30.

Discorbina bertheloti (4’ Orbigny) - B Y |E%4, P Fﬂ}, pl. B9, figs.
10-12, —-LOEBLICH and TAPPAN 1994, p. 147, pl. 309, figs. 13-15.—
DEBENAY 2012, p. 194, 314

Occurrence: Canary Islands (d'Orbigny 1839), Philippines and
Ireland (Brady 1884), Timor Sea (Loeblich and Tappan 1904),
Mew Caledonia (Debenay 2012).

Discorbinella? sp.
Plate 39, figures 16-18

Discorbinella? sp. | PARKER 2009, p. 556, figs. 395an, 396a-h,

Remarks: For details on the morphology see description and re-
marks in Parker (2009).

Oceurrence: Ningaloo Reef (Parker 2009).

Torresing Parr 1947

Torresing sp.
Plate 36, Figure 18

Remarks: The specimen is partially broken. A similar species
has been reported by Loeblich and Tappan (1994; Torresing
haddoni Parr, p. 148; pl. 312, figs. 6-8); however, the periphery
of the species from the Timor Sea is less rounded.

PLATE 28
Scale baris 100 pm unless otherwise indicated.

16 Siphonaperta subagelurinata (1-3: CM; 4-6: ER22).
19 Siphonaperta sp. (MIDS).

1021 Quingueloculing philippinensis (10-12: N18; 13-15:
Ms; 16-18: AP10; 19-21: U01%).

110

20 Quingueloculinag cf. Q. subparkeri (FW).
2527 Quingueloculina? sp. § (AP10).
2830 Quingueloculing? sp. 19 (U16).
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Family CIBICIDIDAE Cushman 1927
Subfamily CIBICIDINAE Cushman 1927
Cibicides de Montfort 1808

Cibicides mabahethi Sad 1949
Plate 36, figures 1-6

Cibicides mabaheti SAID 1949, p. 42, pl. 4, fig. 20. - HOTTINGER,
HALICZ and REISS 1993, p. 115, pl. 151, figs. 6-12. - DEBENAY
2012, p. 190, 315.

Remarks: The specimens from Raja Ampat are high to low
biconvex. Parker (2009) and Haig (1988) have reported a simi-
lar species: Cibicides basilanensis McCulloch.

Occwrrence: Red Sea (Said 1949, Hottinger, Halicz and Reiss
1993), New Caledonia (Debenay 2012).

Cibicides? mayori (Cushiman 1924)
Plate 35, figures 24-26

Truncatuling mayori CUSHMAN 1924, p 39, pl. 12, figs. 3, 4.

Cibicides mayori (Cushman) — TODD 1965, p. 53, pl. 22, fig. 7. -
CHENG and ZHENG 1978, p. 233, pl. 21, fig. Sa-c.

Cibicides (¥) mapori (Cushman) — HOTTINGER, HALICZ and REISS
1993, p. 116, pl. 152, figs. 1-6.

Lobatula maypori (Cushman) — DEBENAY 2012, p. 201, 315,

Remarks: The specimens from Raja Ampat are particularly flat
compared to those figured by Hottinger, Halicz and Reiss
(1993; for generic assignment see also discussion on p. 116).

Occurrence: 7Samoa (Cushman 1924), Guam (Todd 1963),
Xisha Islands (Cheng and Zheng 1978), Gulf of Agaba
(Hottinger, Halicz and Reiss 1993), New Caledonia ( Debenay
2012).

Cibicides of. C. phillipensis Collins 1974
Plate 36, figures 7-9

of. Cibicides phillipensis COLLINS 1974, p. 49, pl. 4, figs. 41a-c.

Remarks: Parker (2009) illustrates similar specimens of
Cibicides phillipensis Collins (Parker, 2009, p. 532, fig.
377a-1).

Occurrence: Cibicides phillipensis was originally described
from Victoria (Auvstralia).

Cibicides? sp. 1
Plate 36, figures 10, 11

Description: Test trochospiral, planoconvex, spiral side flat-
tened, umbilical side slightly convex, peripheral margin sub-
acute; twelve chambers in the final whorl; sutures slighthy
curved and thickened on the spiral side, sutures of the later
chambers depressed on the umbilical side; wall coarsely perfo-
rate on the spiral side, not porous but roughly textured on the
umbilical side; aperture mteriomarginal.

Remarks: The final chamber of our specimen is broken.

Cibicides? sp. 2
Plate 36, figures 27-29

Description: Test trochospiral, planoconvex, spiral side flat-
tened, umbilical side convex, peripheral margin acute; seven to
eight chambers in the final whorl; sutures curved on both sides,
slightly depressed on the spiral side, more deeply depressed on
the umbilical side; wall coarsely perforate on the spiral side, not
porous on the umbilical side; aperture interiomarginal.

Lobarula Fleming 1828

Lobatula lobatula (Walker and Jacob 1798)
Plate 35, figures 9-17

Nautifus lobatulus Walker and Jacob in KANMACHER 1798, p. 642, pl.
14, fig 36,

Trmmgn’jm lobatla 4" Orbigny — EGGER 1893, p. 396, pl. 16, figs.
1-2, 10-12.

Cibicides lobatulus (Walker and Jacob)— GRAHAM and MILITANTE
1959, p. 116, pl. 19, figs. 12 a-¢c. — BARKER 1960, pl. 92, fig. 10; pl.
93, figs. 1,4, 5;pl. 95, figs. 4, 5. — V. DANIELS 1970, p. 89, pl. &, fig. 3.
— COLOM 1974, p. 147, figs. 29 ag, i, fig. 30. — REISS and
HOTTINGER 1984, fig. G. 29d.— PARKER 2009, p. 532, fig. 37 6a-i,

Lobatula lobatuda (Walker and Jacob) — LOEBLICH and TAPPAN
1987, p. 583, pl. 637, figs. 10-13. —-LOEBLICH and TAFPAN I‘?‘?Jl,]ir.
150, pl. 316, figs. B-11; pl. 319, figs. 1-7. - DEBENAY 2012, p. 201,
315, —LANGER et al. 2013, p 167, fig. 7: 51, 52,

Occurrence: British Isles (Walker and Jacob 1 798), Raja Ampat
{Egger 1893), Philippines (Graham and Militante 1959), Atlan-
tic and Pacific (Barker 1960), Adriatic Sea and Mediterranean
(v. Daniels 1970, Colom 1974), Gulf of Agaba (Hottinger,
Halicz and Reiss 1993), Sahul Shelf (Loeblich and Tappan
1994), Ningaloo Reef (Parker 2009), New Caledonia (Debenay

PLATE 29
Scale bar is 100 pm unless otherwise indicated.

L2 Nubeculina advena (U16).
310 Ammomassiling alveoliniformis (U16).

11-17 Hauerina pacifica (11-12, 16, 17: MR18; 13-15:
N19).

1820 Hauerina rugosa (WOT).

12

21,2, Sigmoihauerina involuta(21,22: W08;26-28:B15).
2628

32 Pseudohauering orientalis (MG).
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2012), Bazaruto (Langer et al. 2013), Madang, Papua New
Guinea (Langer unpubl. data).

Paracibicides Perelis and Reiss 1975

Paracibicides edomica Perelis and Reiss 1975
Plate 35, figures 18-20

Paracibicides e domica PERELIS and REISS 1975, p. 94, pl. 9, figs. 5, 6.
—HOTTINGER, HALICZ and REISS 1993, p. 117, pl. 155, figs. 1-8.
Paracibicides edomicus (Perelis and Reiss) - DEBENAY 2012, p. 206,

315,

Occurrence: Gulf of Elat (Perelis and Reiss 1975), Gulf of
Agaba (Hottinger, Halicz and Reiss 1993), New Caledonia
{(Debenay 2012).

Paracibicides sp.
Plate 35, figures 21-23

Description: Test trochospiral, planoconvex, spiral side
evolute, umbilical side involute, peripheral margin subacute;
nine chambers in the final whorl; sutures slightly curved on the
spiral side, radial and curved backwards near the margin on the
umbilical side; wall coarsely perforate on the spiral side, no
pores visible on the umbilical side; aperture interiomarginal
bordered by a lip, supplementary apertures on the spiral side,
remaining open in the last chambers.

Subfamily ANNULOCIBICIDINAE Saidova 1981
Flanorbulinoides Cushman 1928

Planorbulinoides of. B retinacularus Parker and Jones 1862
Plate 34, figures 2-11

cf. Planarbulinoides retinaculata Parker and Jones in CARPENTER,
PARKER. and JONES 1862, p. 209,

Remarks: The specimen from Raja Ampat strongly resembles
Flanorbulinoides retinaculams Parker and Jones depicted by
Debenay (2012, p. 246).

Planorbulinoides? sp.
Plate 34, figures 9-11

Description: Test planoconvex, spiral side attached, flattened,
umbilical side slightly inflated, periphery rounded; early stage
trochospiral, cibicid-like, later chambers irregularly added in a
single plane; wall coarsely perforate on both sides, scarcely or-
namented with granular pustules on the umbilical side; small
sutural apertures on both side of the test

Subfamily STICHOCIBICIDINAE Saidowva 1981
Dyocibicides Coshman and Valentine 1930

Dyocibicides cf. D. biserialis Cushman and Valentine 1930
Plate 33, figures 11-19

cf. Dyocibicides biserialis CUSHMAN and VALENTINE 1930, p. 30.

Remarks: The initial chamber arrangement of this species is
trochospiral and shows a tendency to biserial coiling in later
stages. Brady (1884; pl. 93, figs 6, 7) figures a specimen of
Dyocibicides biserialis (Truncatuling variabilis d’Orbigny)
from New Zealand that is similar to the our material from Raja
Ampat.

Occurrence: Dyocibicides biserialis was originally described
from the Holocene of California.

Family PLANORBULINIDAE Schwager 1877
Subfamily CARIBEANELLIN AE Saidova 1981
Caribeanella Bermdez 1952

Caribeanella sp. 1
Plate 33, figures 25-20

Description: Test trochospiral, consisting of two whorls,
planoconvex, spiral side flattened, umbilical side convex and
maore involute; test subcircular in top view, periphery subacute,
with a weak, rounded carina; nine to ten chambers visible in the
final whorl, gradually increasing in size as added; sutures de-
pressed on the umbilical side, thickened on the spiral side; wall

PLATE 30
Scale bar is 100 pm unless otherwise indicated.

13 Hauerina earfandi (MR18).
46 Pseudomassiling reticulara (MI0S).

T-10 Monalysidium okinawaensis (7, 8: MR18%, 9, 10:
Ms).

1,12 Monalysidium acicularis (MR18).
1315 Dendriting zhengae (MR 18%).

14

16-18 Peneroplis planarus (MR18)*.

1925 Peneroplis antillarum (19, 20: MR18%; 21, 22: Ms*;
23-25: MS04%).

2632 Peneroplis pertusus (26, 27: MR18*; 28, 29: U01;
30-32: CM).
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coarsely perforate on both sides, perforation less pronounced on
the umbilical side; primary aperture a low interiomarginal arch
bordered with a lip, supplementary apertures at the inner margin
and at the periphery of the chambers, open in the last formed
chambers.

Remarks: The last formed chambers of the specimen are broken
off.

Caribeanefla? sp. 1
Plate 35, figures 6-8

Description: Test trochospiral, concavo-convex, spiral side
concave, umbilical side convex, periphery acute, carinate;
about six to seven chambers in the fimal whorl; sutures curved,
slightly depressed on the spiral side, depressed on the umbilical
side; wall coarsely perforate on both sides, omamented with
rounded granules on the umbilical side; primary aperture a low
interiomarginal arch bordered with a lip, supplementary aper-
tures at the inner margins and at the periphery of the chambers,
open in the last formed chambers.

Subfamily PLANORBULININAE Schwager 1877

Cibicidella Cushman 1927

Cibicidella? sp.

Plate 33, figures 20-24

Cibicidella? sp. 1 PARKER 2009, p. 527, fig. 374a.

Remarks: This species is morphological highly variable. The at-
tribution to the genus Cibicidella Cushman is uncertain, as the
specimens also show features of Caribeanella Bermidez. For

details on the morphology see description and remarks in
Parker (2009).

Occwrrence: Ningaloo Reef (Parker 2009).

Flanorbuling d"Orbigny 1826

Planorbulina sp.
Plate 34, figures 12-17

Planorbuling sp. 1 PARKER 2009, p. 02, figs. 494a-j,495a-1, 496a-n.

Remarks: The test wall on the umbilical side is finely granular.
For further details on the morphology see description in Parker
{20097,

Occurrence: Ningaloo Reef (Parker 2009).
Planorbulinella Cushman 1927

Planorbulinella larvata Parker and Jones 1865
Plate 34, figures 18-29

Flanorbuling larvata PARKER and JONES 1865, p. 379, pl. 19, figs. 3 a,
b. — BRADY 1884, p. 658, pl. 92, figs. 5, 6. - GRAHAM and
MILITANTE 1959, p. 118, pl. 19, figs. 17a, b.

Planorbudinella larvata (Parker and Jones) — CHENG and ZHENG
1978, p. 235, pl. 22, fig 2, pl. 32, fig. 5. - BACCAERT 1987, p. 222,
pl 88, figs. 4, 5. — HOTTINGER, HALICZ and REISS 1993, p. 118,
pl. 158, figs.1-12. — LOEBLICH and TAPPAN 1994, p. 152, pl. 327,
figs. 1-7. — PARKER 2009, p. 709, fig. 498a-j. — DEBENAY 2012, p.
246,316 —LANGER et al. 2003, p. 167, fig 8:5-6 - THISSEN and
LANGER 2017, p. 56,pl. 17, figs. S-11.

Occurrence: “Indian Sea™ (Parker and Jones 1863), Tonga
(Brady 1824), Philippines (Graham and Militante 1959), Xisha
Islands (Cheng and Zheng 1978), Great Barrier Reef (Baccaert
1987), Gulf of Agaba (Hottinger, Halicz and Reiss 1993), Timor
Sea (Loeblich and Tappan 1994), Ningaloo Reef (Parker 2009),
Mew Caledonia (Debenay 2012), Bazaruto (Langer et al. 2013),
Zanzibar (Thissen and Langer 2017), Madang, Papua New
Guinea (Langer unpubl. data).

Planorbulinella? sublarvata Hatta 1992
Plate 35, figures 1-5

Hlanorbudinella? sublarvata Hatta in HATTA and UTIE 1992, p. 189, pl.
38, figs. 4a-c; pl. 39, figs. la-c.

HFlanorbulinella sublarvata Hatta— LOEBLICH and TAPPAN 1994, p.
152, pl. 324, figs. 10-13.

Minigcina? sublarvata (Hatta and Ui &) — PARKER 2009, p. 641, figs.
455a-h, 456a-j.

Minigcing sublarvata (Hatta) — DEBENAY 2012, p. 244, 318,

Remarks: The generic assignment requires further study (see
also remarks in Parker 2009). The specimens from Raja Ampat

PLATE 31
Scale bar is 100 pm unless otherwise indicated.

L2 Laevipeneroplis bradyi (MS03).

34 Laevipeneroplis malayensis (U16).

511 Parasorites orbitolitoides (6, 7: MR1E; 7, 8: Ulég; 9,
10: MS03*; 11: MR18%).

12-16 Sorites orbiculus (12, 13: ¥24; 14, 16: MS03; 15:
WOE).

116

17,18 Marginopora vertebralis (MS04%).
1921 Amphisorus hemprichii (19, 20: MS03;21: MR18¥).
21 Borelis pulchra (U01¥).

M Abveolinella guoyi (MSD4¥).
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are of whitish color. Figures 1-3 probably represent an adult
specimen.

Occwrrence: Ryukyus (Hatta 1992), Timor Sea (Loeblich and
Tappan 1994), Ningaloo Reef (Parker 2009), New Caledonia
{Debenay 2012).

Family CYMBALOPORIDAE Cushman 1927
Subfamily CYMBALOPORINAE Cushman 1927
Cymibaloporerta Cushman 1928

Cymbaleporetia bradyi (Cushman 1915)
Plate 32, figures 12-14

balopora poeyisp. BRADY 1884, p. 637, pl. 102, figs. 14a-d.
balopora poeyi (d"Orbigny) var. bradyi CUSHMAN 1915, p. 25,
pl. 10, fig 2; pl. 14, fig. 2.

Cymbaloporetta bradyi (Cushman) — CHENG and ZHENG 1978, p.
238, pl. 23, figs. 1-3. — LOEBLICH and TAFPAN 1994, p. 152, pl.
327, figs. 810, pl. 328, figs. 1-3. - PARKER 2008, p. 552, fig. 391a-0.
— DEBENAY 2012, p. 236, 316.

Oceurrence: Torres Strait and Papua (Brady 1884), Hawaii
(Cushman 1915), Xisha Islands (Cheng and Zheng 1978),
Timor Sea (Loeblich and Tappan 1994, Ningaloo Reef { Parker
2009), New Caledonia (Debenay 2012).

Cymbaloporetia? aff. C. bradyi Coshman 1915
Plate 32, figures 15-17

aff. C)wfgmrﬂpoep‘ (d"Orbigny) var. BRADY 1884, p. 637, pl. 102,
figs. 1 .

aff. Cymbalgpora poeyi (d"Orhigny) var. bradyi CUSHMAN 1915, p.
25, pl 10, fig 2; pl. 14, fig. 2

Remarks: This species is tentatively placed in Cymbaloporerta.

The large number of apertures, possibly indicates an assign-
ment to the genus Cymbaloporella Cushman.

Oceurrence: Cymbaloporenta bradyi was originally reported
and described from Torres Strait and Papua (Brady 1884) and
Hawaii (Cushman 1915).

Cymbaloporetia squammaosa 4’ Orbigny 1839
Plate 32, figures 18-20

Rogaling sqguammoza D'ORBIGNY 1839, p. 91, pl. 3, figs. 12-14.

Cymbalopora poeyi (d'0Orbigny) - BRADY 1884, p. 636, pl. 102, figs.
13a-c.

loporetta squammosa (d"Obigny) — GRAHAM and MILI-
TANTE 1959, p. 108, pl. 18, figs. 3a-c. - CHENG and ZHENG 1978,
p- 238, pl. 23, figs. 4ac, 5. — BACCAERT 1987, p. 227, pl. 92, figs.
24 ) — HATTA and UJIE 1992, p. 190, pl. 40, figs. la-ec. —
LOEBLICH and TAPPAN 1994, p 152, pl. 328, fig. 48 -
DEBENAY 2012, p. 236, 316.

Occurrence: Cuba (d'Orbigny 1839), Admiralty [slands (Brady
18284), Philippines (Graham and Militante 1959), Xisha Islands
{Cheng and Zheng 1978), Great Barrier Reef (Baccaert 1987),
Ryukyus (Hatta and Ujiié 1992), Timor Sea (Loeblich and
Tappan 1994), New Caledonia (Debenay 2012), Madang, Papua
Mew Guinea (Langer unpubl. data).

Cymbaloporefia sp. 1
Plate 32, figures 1-10
Cymbalgporetta sp. 1 PARKER 2009, p. 552, figs. 392a-k, 393a-¢.

Remarks: For details on the morphology see description and re-
marks in Parker (2009).

Oceurrence: Ningaloo Reef (Parker 2009).

Cymbaloporerta? sp. 2
Plate 32, figure 11

Description: Test low trochospiral, spiral side slightly convex,
periphery rounded; chambers inflated, gradually increasing in
size; sutures depressed, slightly curved on the spiral side, nearly
radial on the umbilical side; wall coarsely perforate on both
sides; aperture interiomarginal.

Remarks: Our specimen is possibly a juvenile individual of
Cymbaloporenta but the final chambers of the specimen are bro-

ken.

Milletiana Banner, Pereira and Desai 1985

Milletiana milleti (Heron-Allen and Earland 1915)
Plate 32, figures 23-27

lopora milletti HERON-ALLEN and EARLAND 1915, p. 689,
pl 51, figs. 32-35

PLATE 32
Scale bar is 100 pm unless otherwise indicated.

1-10 Cymbaloporerta sp. 1 (1-3: MR18; 4-9: MS03; 10:
MG

11 Cymbaloporetta? sp. 2(B15).
1214 Cymbaloporetta bradvi (N19).
15-17 Cymbaloporerta? aff. C. bradvi (B14).

118

1820 Cymbaloporetta squammaosa (B14).

.2 Sphacrogypsing globulus (U02).
32T Millettiana millenti (23-25: FW; 26, 27: U16).
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Millettiana milletti (Heron-A llen and Earland) - BANNER, PEREIRA
and DESAT 1985, p. 170, pl. 4, figs. 1-10. - HATTA and UJIE 1992,
p. 191,pl. 40, figs. 4, 7. ~HOTTINGER, HALICZ and REISS 1993, p.
120, pl. 160, figs. 9-13. - LOEBLICH and TAPPAN 1994, p. 153, plL.
329, figs. 1-12. — PARKER 2009, p. 640, figs. 452a-k, 453ag. —
DEBENAY 2012, p. 244, 316.— THISSEN and LANGER 2017, p. 58,
pl. 18, figs. 5-7.

Occurrence: Quirimbas (Heron-Allen and Earland 1913),
Kenya (Banner, Pereira and Desai 1985), Ryukyus (Hatta and
Ujiié 1992), Gulf of Agaba (Hottinger, Halicz and Reiss 1993),
Timor Sea (Loeblich and Tappan 1994, Ningaloo Feef { Parker
2009), New Caledonia (Debenay 2012), Zanzibar (Thissen and
Langer 2017).

Family VICTORIELLIDAE Chapman and Crespin 1930
Subfamily CARPENTERIINAE Saidova 1981
Carpenteria Gray 1858

Carpenteria utricularis (Carter 1876)
Plate 44, figures 19, 20

Polytrema wriculare CARTER 1876, p. 210, pl. 13, figs. 11-16.
Carpenteria wricularis (Carter) - BRADY 1884, p 678, pl. 99, figs. 6,

7: pl. 100, figs I—4 HD’ITINGER_, HALICZ and REISS 1993, p.
121, pL. 162 f 1 163, figs. 1-6. — LOEBLICH and TAPPAN
1994 p. 153, figs. 412

Occwrrence: Admiralty Islands (Brady 1884), Gulf of Agaba
{Hottinger, Halicz and Reiss 1993), Timor Sea (Loeblich and
Tappan 1994).

Superfamily ACERVULINOIDEA Schultze 1854
Family ACERVULINIDAE Schultze 1854
Acervuling Schultze 1854

Acervuling mabahethi (Said 1949)
Plate 33, figures 1-10

Planorbulina mabahethi SATD 1949, p_ 44, pl. 4, fig. 26, ~LOEBLICH
and TAPPAN 1994, p.152, pl. 323, figs. 11-13.

Acervulina mabahethi (Said) — HOTTINGER, HALICZ and REISS
1993, p. 122, pl. 165, figs. 1-7: pl. 166, figs. 1-8. — PARKER 2009, p.
475, figs. 341a-i, 342a§, M3ai - MAKLED and LANGER 2011, p.
248, fig 9: 20. —- DEBENAY 2012, p. 234, 317. —- LANGER et al.
2013,p. 167, fig 8 10, 11. - THISSEN and LANGER 2017, p. 8, pl.
18, figs. 8-13.

Occurrence:. Red Sea (Said 1949, Hottinger, Halicz and Reiss
1993), Timor Sea (Loeblich and Tappan 1994), Ningaloo Reef
{Parker 2009), Caroline Islands (Makled and Langer 2011),
MNew Caledonia { Debenay 2012), Bazaruto (Langer et al. 2013),
Zanzibar (Thissen and Langer 2017).

Flanogypsina Bermidez 1952

Planogypsing acervalis (Brady 1884)
Plate 34, figures 1-4

Flanorbuling acervalis BRADY 1884, p. 657, pl. 92, fig. 4. -
BACCAERT 1987, p. 220. Plate 88, figs. 1-3.

Flanogypsina acervalis (Brady) - HOTTINGER, HALICZ and REISS
1993, p. 125, pl. 169, figs. 1-%; pl. 170, figs. 1-8. - PARKER 2009, p.
697, figs. 490a-¢, 491a-i. - DEBENAY 2012, p. 246, 317.

Occurrence: Booby Island, Pacific (Brady 1884), Great Barrier
Reef (Baccaert 1987), Gulf of Agaba (Hottinger, Halicz and
Reiss 1993), Ningaloo Reef (Parker 2009), New Caledonia
{Debenay 2012).

Planogypsina? sp.
Plate 34, Figure 5

Remarks: The specimen illustrated here is partially broken. The
test wall of the attached side is less porous than in Planogypsina
acervalis and more specimens are required for both generic and
specific identification.

Sphaerogypsing Galloway 1933

Sphaerogypsinag globulus (Reuss 1847)
Plate 32, figures 21,22

Ceriagpora globulus REUSS 1847, p. 33, pl. 5, fig. 7

Gypsina globulus (Reuss)— BRADY 1884, p. 717, pl. 101, fig. 8. —SA D
1949, p. 44 pl. 4, fig 24 - GRAHAM and MILITANTE 1959, p. 117,
pl 19, fig. 15

Gbémina vesicwlaris (Parker and Jones) — BRADY 1884, pl. 101, figs.

Gypsing (globula) (Renss) — CHENG and ZHENG 1978, p. 236, pl. 22,
fig Ba, b; pl. 33, fig 4; text-fig, 12,

Gypsing globula (FReuss) — BACCAERT 1987, p. 223, pl. 89, figs. 1-4

Sphaerogypsing globula (Rewss) - CIMERMAN and LANGER 1991, p.
?2,1:] B0, figs. 6-9. — LOEBLICH and TAPPAN 1994, p. 154, pl. 333,

E 19 ;:vl 134, F| -3 -HAKG 1997, p. 278, —PARKEREEHF,]?.

736, fig 517a4. - ED.m:LdLANG E 2011, p. 248, fig. - 21,

22 - DEBENA‘I"EGIE 249, 3117,

PLATE 33
Scale bar is 100 pm unless otherwise indicated.

1-10 Acervuling mabahethi (1-3: AW12; 4-6: WOT*; T:
AP09; 8-10: ER22).

11-19 Dyocibicides cf. D. biserialis (11-13: MR17; 14-16:
AWIZ; 17-19: U16).
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M Cibicidella sp. (20-22: B14; 23, 24: U16).
2529 Caribeanella sp. 1 (25-27: Ms; 28, 29: U01).
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Sphaerogypsing globulis (Reuss) — THISSEN and LANGER 2017, p.
58, pl. 18, figs. 15, 16.

Occurrence: Miocene, Vienna Basin (Reuss 1847), Honolaihy,
Tonga (Brady 1884), Red Sea (Said 1949), Philippines (Gra-
ham and Militante 1959), Xisha Islands (Cheng and Zheng
1978), Great Barrier Reef (Baccaert 1987), Mediterranean
{Cimerman and Langer 1991), Timor Sea (Loeblich and Tappan
1994), Western Australia (Haig 1997, Parker 2009), Caroline
[slands (Makled and Langer 2011), New Caledonia (Debenay
2012), Zanzibar (Thissen and Langer 2017), Madang, Papua
New Guinea (Langer unpubl. data).

Family HOMOTREM ATIDAE Cushman 1927
Homomrema Hickson 1911

Homotrema? sp.
Plate 43, figures 21-23

Remarks: This probably represents a species of Homorrema.
However, the state of preservation is extremely poor and does
not allow a reliable assignment or description.

Superfamily ASTERIGERINOIDEA d'Orbigny 1839
Family EPISTOMARIIDAE Hofker 1954

Subfamily EPISTOMARIINAE Hofker 1954
Asanonella Huang 1965

Asanonella tubulifera (Heron-Allen and Earland 1915)
Plate 43, figures 7-9

Truncatuling nbulifera HERON-ALLEN and EARLAND 1915, p.
710, pl. 52, figs. 3740

Epn‘oﬂuﬂeﬂa tubudifera (Heron-Allen and Earland) — GRAHAM and
MILITANTE 1959, p. 110, l 18, figs, Ba, b,

Alabaming tubuli ﬁrﬂ{il E.nrl.m:ud}— BELFORD 1966, p.
160, 161, pl. 27, figs. 1-6, tEEE,J:u:r 6.

Amnmeﬂa mb:n’rﬁm {'I-Im'm Allen and Eadand) — LOEBLICH and
TAPPAN 1987, p. 600, pl. 666, figs. 1-7. —HATTA and UNTE 1992, p.
193,194, pl. 42 ﬁgs la-c. LDEBLHZ]-I and TAPPAN 1994, p. ISS
pl 337, figs. 1- 10. — LANGER and LIPPS 2003, p. 152, fig. 7De h.—
PAR]C_ER 2009, p. 514, figs. 365ak, 366a-f. — DEBENAY 2012, p.
187, 318. - THISSEN and LANGER 2017, p. 58, pl. 18, figs. 17-20.

Occurrence: Indonesia (Heron-Allen and Earland 1915), Phil-
ippines (Graham and Militante 1959, Late Cenozoic, Papua

Mew Guinea (Belford 1966), Timor Sea (Loeblich and Tappan
1987, 1994), Ryukyus (Hatta and Ujiié 1992), Madang, Papua
Mew Guinea (Langer and Lipps 2003), Ningaloo Reef (Parker
2009), New Caledonia (Debenay 2012), Zanzibar { Thissen and
Langer 2017).

Monspeliensing Glacon and Lys 1968

Monspeliensina? sp.
Plate 37, figures 19-21

Monspeliensina? sp. 3 PARKER 2009, p. 652, fig. 463a-¢.

Remarks: The generic assignment requires further sudy. Forde-
tails on the morphology see description and remarks in Parker
(2009).

Occurrence: Ningaloo Reef (Parker 2009).
Family ALFREDINIDAE Singh and Kalia 1972
Epistomaroides Uchio 1952

Epistomaroides sp.
Plate 40, figures 21-25

Epistomaroides polvstomellpides (Parker and Jones) — HATTA and
UNIE 1992, p. 194, pl. 42, fig 2a<c.

Description: Test low trochospiral, biconvex, laterally flattened,
periphery rounded, slightly lobulate; about ten chambers in the
adult; sutures deeply incised; wall coarsely perforate.

Remarks: The specimens are heavily abraded, the final cham-
bers are broken. The apertural features require further study.

Occurrence: Ryukyus (Hatta and Ujiié 1992).

Family ASTERIGERINATIDAE Reiss 1963
Eoeponidella Wickenden 1949

Eveponideila pulchella (Parker 1952)
Plate 39, figures 4-6
FPrineaella? pulchella PARKER 1952, E 420, EII 6, figs, 18-20.

Eceponidellapulchella (Parker) — LOEBLICH and TAPPAN 1987, p.
607, pl. 675, figs. 8-11. - DEBENAY 2012, p. 195,318,

PLATE 34
Scale bar is 100 pm unless otherwise indicated.

14 Planogvpsinag acervalis (N18).

5 Planogypsina? sp. (W0E).
68 Planorbulinoides? sp. (ER23).

122

911 Planorbulincides of. P retinacularus ( AW13).
1217 Planorbuling sp. (U16).
1820 Planorbulinella larvata (24-26: U01; 27-29: Wi8).
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Occwrrence: off New Hampshire, Atlantic (Parker 1952), New
Caledonia (Debenay 2012).

Family AMPHISTEGINIDAE Cushman 1927a
Amphisteginag d'Orbigny 1826

Amiphisteging biciFeulata Larsen 1976
Plate 50, figures 17-19

Amphisteging bicirculata LARSEN 1976, p. 10, pl. 2, figs. 1-5; p. 16,
text figs. 9.2, 102, — HOTTINGER, HALICZ and REISS 1993, p.
132, pl. 182, figs. 1-11; pl. 183, figs. 1-7. - DEBENAY 2012, p. 215,
EIE:

Occurrence: Gulf of Agaba (Larsen 1976, Hottinger, Halicz and
Reiss 1993), New Caledonia (Debenay 2012).

Amphisteginag lessonii d"Orbigny 1826
Plate 51, figures 4-6

Amphistegina lessonii D’ORBIGNY 1826, p. 304. — VAN MARLE
1991, p_80, pl. 21, figs. 7, 8. — HOTTINGER, HALICZ and REISS
1993, p.132, pl. 184, figs. 1-11; pl. 185, figs. 1-7. - PARKER 2009, p.
498, fig 355a-d —- MAKLED and LANGER 2011, p. 248, fig. 9: 30,
31. - DEBENAY 2012, p. 215, 318, — FAJEMILA, LANGER and
LIPPS 2015, fig. 2: 12. —- LANGER, MOUANGA and FAJEMILA
2016, p. 76, pl.g, figs. 28-31.

Occurrence: Mauritius (d'Orbigny 1826), eastern Indonesia
{van Marle 1991), Gulf of Agaba (Hottinger, Halicz and Reiss
1993), Ningaloo Reef (Parker 2009), Caroline Islands (Makled
and Langer 2011), New Caledonia (Debenay 2012), Moorea
(Fajemila, Langer and Lipps 2015), Gabon (Langer, Mouanga
and Fajemila 2016).

Amphisteging lobifera Larsen 1976
Plate 50, figures 23-28

Amphisteging lobifera LARSEN 1976, p. 4-6, pl 3, figs. 1-5;pl.7, fig 3;
pl &, fig 3. - HOTTINGER, HALICZ and REISS 1993, p. 133, pl.
186, figs. 1-10; pl. 187, figs. 1-7;pl. 188, figs. 1-6. - RENEMA 2003,
p- 344, figs. 9a, b — PARKER 2009, p. 498, fig 355¢-0. - DEBENAY
2012, p. 216, 319,

Amphisteging (not specified) — CARILLI and WALSH 2012, p. 91, not
figured (material examimed).

Occurrence: Gulf of Agaba (Larsen 1976, Hottinger, Halicz and
Reiss 1993), Indonesia { Renema 2003), Ningaloo Reef (Parker
2009), New Caledonia (Debenay 2012), Kiritimati (Carilli and
Walsh 2012).

Amphigeging madagascariensis 4"Orbigny 1826
Plate 51, figures 7-11

Amphisteging madagascariensis D'ORBIGNY 1826, p. 305, — TODD
1965, p. 34, pl. 12, figs. 1, 2 (ot pl. 11, fig. 3).

Amphisteging lessonii 4'Orbigny var. madagascariensis d"Orbigny —
CUSHMAN 1921, p. 372, not figured.

Amphisteging of. madagascariensis d'0higny - MCCULLOCH 1977,
p. 410, pl. 154, figs. §, 9.

Remarks: Amphisteging madagascariensizis considered to be a
variety of Amphisteging lessonii d’Orbigny by some authors.
However, very characteristic specimens from sample material
from Palawan (Philippines, Forderer unpubl. data) indicate that
A. madagascariensis may indeed represent a distinct species
(see also remarks on the morphology in Cushman 1921, Todd
1965, and McCulloch 1977). The inside of the tests is of an or-
ange-brownish color, a feature also noted by Todd. The original
record of d'Orbigny is from Madagascar (precise location not
given).

Occurrence: Madagascar (d'Orbigny 1826), Fiji (Todd 1963),
Philippines {(Cushman 1921, McCulloch 1977), Hawaii
{McCulloch 1977).

Amiphisteging papillosa Said 1949
Plate 50, figures 20-22

Amphisteging radiata (Fichtel and Moll) var. papillosa SATD 1949, p.
39, pl 4, fig 12

Amphisteging papillosa Said — HOTTINGER, HALICE and REISS
1993, p. 134, pl. 189, figs. 1-10;pl. 190, figs. 1-7. - PARKER 2008, p.
499, not figured. — DEBENAY 2012, p. 216, 319,

PLATE 35
Scale bar is 100 pm unless otherwise indicated.

15 Planorbulinella? sublarvata (1-3: Y24; 4, 5: U01*).
68 Caribeanella? sp. 2 (U16).

917 Lobatula lobamela (9-11: WOT; 12-14: AW12; 15-17:

ER23%).

124

182 Paracibicides edomica (U01).
21-8  Paracibicides sp. (ER23).
242 Cibicides? mayori (ER23¥).
27X Cibicides? sp. 2 (WOB).
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Occwrrence: Red Sea (Said 1949, Hottinger, Halicz and Reiss
1993), Ningaloo Reef (Parker 2009), New Caledonia ( Debenay
2012).

Amphistegina radiata (Fichtel and Moll 1798)
Plate 51, figures 1-3

Noutilus radiatus FICHTEL and MOLL 1798, p. 58, pl. &, figs. a-d

Amphisteging radiata Fichtel and Moll- HOFEER 1927, p. 76, pl. 29,
pl 30, figs. 24,6, 7.

Amphisteging radiata (Fichtel and Moll) - MAKLED and LANGER
2011, p. 248, fig. 10: 1, 2. — PARKER 2009, p. 499, fig. 356aj. —
DEBENAY 2012, p. 216,319

Occurrence: Red Sea (Fichtel and Moll 1798), Raja Ampat
{Hofker 1927), Caroline Islands {(Makled and Langer 2011),
Ningaloo Reef (Parker 2009), New Caledonia ( Debenay 2012).

Amiphisteging sp.
Plate 51, figures 12-16

T Amphisteging sp. | PARKER and GISCHLER 2011, pl. 5, figs. 15-17.
T Amphisteging guoii 4" Orbigny — DEBEN AY 2012, p. 216, 319,

Remarks: This species resembles juvenile forms of
Amphisteging radiata. It differs from the latter in the smaller
and more flattened shape and by oblique sutures.

Oceurrence: 7 Maldives (Parker and Gischler 2011), 7 New
Caledonia (Debenay 2012).

Superfamily NONIONOIDEA Schultze 1854
Family NONIONIDAE Schultze 1854
Subfamily ASTRONONOININAE Saidova 1981
Asirononion Cushman and Edwards 1937

Astrononion sefligerum (4’Orbigny 1839)
Plate 42, figures 4, 5

Nonioning stelligera D'ORBIGNY 1839, p. 128, pl. 3, figs. 1, 2.

Asvtrononion stell igerum (d"Othigny) — CUSHMAN 1939, p. 36, pl. 10,
fig. 1.—- LOEBLICH and TAPPAN 1994, p 158, pl. 344, figs 11-14.

Occurrence: Canary Islands (d'Orbigny 1839), Timor Sea
{Loeblich and Tappan 1994).

Subfamily NONIONINAE Schultze 1854

Nonionella Cushman 1926

Nonionella awris (4" Orbigny 1839)
Plate 42, figures 6-8

Fahuling auris D’ORBIGNY 1839, p. 47, pl. 2, figs. 15-17.
Nonionides auris (d'Orbigny) - LOEBLICH and TAPPAN 1994, p_ 158,
pl. 345, figs. 5-16.

Oceurrence: Chile (d'Orbigny 1839), Timor Sea (Loeblich and
Tappan 1994).

Nonipnefla? sp.
Plate 41, figures 31-33

Deseription: Test small, low trochospiral, laterally slightly com-
pressed, periphery rounded; spiral side more evolute, umbilical
side more involute; chambers numerous, gradually increasing in
size as added, small, flap-like projections of the chambers par-
tially cover the umbilicus on the umbilical side; sutres slighthy
compressed and curved, indistinct in the early stage; wall
smooth, finely perforate; apertural face ornamented with a few
low pustules or spines; aperture an interiomarginal arch extend-
ing to the umbilical side.

Nonionoides Saidova 1975

Nonionoides grateloupi (0" Orbigny 1826)
Plate 42, figures 1-3
Nonioning grateloupi D"ORBIGNY 1826, p. 294,

Nonionoides grateloupi (&' Orbigny) — LOEBLICH and TAPPAN
1987p. 618, pl. 692, figs. 7-14. - PARKER 2009, p. 675, fig. 475a-h. —

PLATE 36
Scale bar is 100 pm unless otherwise indicated.

16 Cibicides mabahethi (1-3: FW; 4-6: B14),
19 Cibicides cf. C. phillipensis (W0T).
10,11 Cibicides? sp. 1 (U16).

1217 Hererolepa subhaidingeri (12-14: B14; 15-17:
MRI1T).
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18 Torresing sp. (B15).
19  Rosaling orientalis? (19-21: WO8; 22-24: CM).
2527 Rosaling aff. R. orientalis (MI03).
2830 Rosaling globularis (B14).
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DEBEMAY 2012,p. 227, 320.— THISSEN and LANGER 2017, p.60,
pl. 19, figs. 21-23.

Nonionella amplilabrata Belford — BACCAERT 1987, p. 268, pl. 107,
figs. 2a-¢ (not fig. 3a-d).

Nonionides grateloupi d"Orbigny — FAJEMILA, LANGER and LIPPS
2015, fig 2: 27.

Occurrence: Cuba (d*Orbigny 1826), Timor Sea (Loeblich and
Tappan 1987), Ningaloo Reef (Parker 2009), New Caledonia
{Debenay 2012), Zanzibar (Thissen and Langer 2017), Great
Barrier Reef (Baccacrt 1987), Moorea (Fajemila, Langer and
Lipps 2015), Madang, Papua New Guinea {Langer unpubl
data).

Subfamily PULLENIINAE Schwager 1877
Melonis de Montfort 1808

Melonis sp.
Plate 42, figures 12-14

Melonis sp. 1 PARKER 2009, p. 638, fig. 451a-¢.

Remarks: For details on the morphology see description and re-
marks in Parker (2009).

Occurrence: Ningaloo Reef (Parker 2009).

Family ALMAENIDAE Myatlyuk in Rauzer-Chemousova and
Fursenko 1959

Subfamily ANOMALINELLINAE Saidova 1981

Anomalinella Cushman 1927

Anomalinelila rostrata (Brady 1881)
Plate 43, figures 1-3

Truncatulina rostrata BRADY 1881, p. 65. - BRADY 1884, p. 668, pl.
94, figs. 6 a-c. - CUSHMAN 1924, p. 38, pl. 11, figs. 6, 7.

Anomalinella rostrata (Brady) — GRAHAM and MILITANTE 1959, p.
115,pl. 19, figs.9 a, b. ~CHENG and ZHENG 1978, p. 243, pl. 21, fig.
9a, b —- BACCAERT 1987, p. 269, pl. 109, figs. 1a, b.— HATTA and
UJIIE 1992, p. 197, pl. 43, fig. 3.— LOEBLICH and TAPPAN 1994, p.
160, pl. 349, figs. 1-8.— LANGER and LIPPS 2003, p. 152, fig. 7 B: e.
— PARKER and GISCHLER 201 1, pl. 4, figs. 16, 17.- MAKLED and

LANGER 2011, p.248, fig. §: 8, 9. — DEBENAY 2012, p. 217, 320. -
THISSEN and LANGER 2017, p. 60, pl. 19, figs. 24-26.

Anomalinella rostrata Brady — FAJEMILA, LANGER and LIPPS 2015,
fig 2: 15

Occurrence: Papua New Guinea (Brady 1881), Admiralty Is
lands (Brady 1884), Samoa (Cushman 1924), Philippines (Gra-
ham and Militante 1959), Xisha Islands (Cheng and Zheng
1978), Great Barrier Reef (Baccaert 1987), Ryukyus (Hatta and
Ujiié 1992), Timor Sea (Loeblich and Tappan 1994), Madang,
Papua New Guinea (Langer and Lipps 2003), Maldives (Parker
and Gischler 2011), Caroline Islands (Makled and Langer
2011), New Caledonia (Debenay 2012), Zanzibar (Thissen and
Langer 2017), Moorea (Fajemila, Langer and Lipps 2015).

Superfamily CHILOSTOMELLOIDEA Brady 12881
Family ALABAMINIDAE Hofker 1951
(ridorsalis Andersen 1961

Oridorsalis? sp.
Plate 40, figures 15-17

Description: Test lenticular, subcircular in lateral view, spiral
side flattened, umbilical side convex, outline subcircular,
lobulate, with a weak carina; number of chambers indetermi-
nate; wall finely perforate, smooth; aperture a low interio-
marginal slit, secondary openings indeterminate.

Remarks: This species is represented by a single specimen only.
The apertural features do not allow a reliable generic assign-
ment. Loeblich and Tappan (1994; pl. 270, figs. 1-10) depicted a
similar specimen of Eponides pusillus Parr.

Family HETEROLEPIDAE Gonziles-Donoso 1969
Anomalinoides Brotzen 1942

Anomalinoldes ef. A. cavus Belford 1966
Plate 42, figures 15-17

cf Anomalinoides covus BELFORD 1966, Miocene, Papua New
Guinea, p. 180, pl. 33, figs. 1-8.

PLATE 37
Scale baris 100 pm unless otherwise indicated.

1-3 Rosalina?sp. 1 (AWI12).

46 Roszaling sp. 2 (MI03).

19 Rosaling sp. 3 (Y24).
1012 Rosalina? sp. 4 (WOB).
13-15 Rosalina?sp. 5 (U16).
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1618 Falvulineria? sp. (MS04).
1921 Monspeliensina? sp. (WO08).
20 Orbitina taguscovensis (Y25).
2527 Orbitina carinata (N18).
2830 Owbiting exquisita? (N18).
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Remarks: The figures by Belford (1966) show a specimen with
slightly less inflated chambers.

Occurrence: Anomalincides cavus was originally described
from the Miocene of Papua New Guinea.

Anomalinoides globulosus (Chapman and Parr 1937)
Plate 42, figures 18-20

Anomalinaglobudosa CHAPMAN and PARR 1937, p. 117,pl. 9, fig. 27.

Anomalinotdes globul osuz (C and Parr)— VAN E 1991,
p. 130,pl. 13, figs. 3-5.— HATTA and UNIE 1992, p. 197, pl. 43, fig. 4.
—LOEBLICH and TAPPAN 1994, p. 162, pl. 354, figs. 11-13; pl. 355,
figs. 4-13. - DEBENAY 2012, p. 186, 321.

Occurrence: Banda Arc region (van Marle 1991), Ryukyus
{Hatta and Ujiié 1992), Timor Sea (Loeblich and Tappan 1994),
New Caledonia (Debenay 2012).

Heteroplepa Franzenau 1884

Heterolepa subhaidingeri (Parr 1950)
Plate 36, figures 12-17

Truncatuling haidingerii d"Orbigny — BRADY 1884, p. 663, pl. 95, fig.
7.

Truncatuling haidingerii (d*Orbigny) — CUSHMAN 1921, p. 315, pl.
64, fig. 3.

Cibicides subhaidingeri PARR. 1950, p. 364, pl. 15, fig 7. - CHENG
and ZHENG 1978, p. 233, pl. 21, fig. Ta-c.

Heterolepa subhaidinger (Pam) — LOEBLICH and TAFPAN 1994, p.
163, pl. 359, figs. 1-13. - DEBENAY 2012, p. 199, 321.

Remarks: The entire group of Cibicides and Heterolepa re-
quires further study (see also remarks in Parker, 2009; p. 520).

Occurrence: Torres Strait (Brady 18284), Philippines {(Cushman
1921), Antartica (Parr 1950), Xisha Islands (Cheng and Zheng
1978), Sahul Shelf ( Loeblich and Tappan 1994), New Caledo-
nia (Debenay 2012).

Family GAVELINELLIN AE Hofker 1956
Subfamily GAVELINELLIN AE Hofker 1956
Anomalinulla Saidova 1975

Anomalinulla glabrata (Cushman 1924)
Plate 42, figures 9-11

Anomaling glabrata CUSHMAN 1924, p. 39, pl. 12, figs. 57. - GRA-
HAM and MILITANTE 1959, p. 115, pl. 19, figs. Sa-c. —

HOTTINGER, HALICE and REISS 1993, p. 139, pl. 197, figs. 6-11.—
PARKER 2009, p. 508, fig. 36la-1. - DEBENAY 212, p. I%‘E.I‘, 121.-
THISSEN and LANGER 2017, p. 62, pl. 20, figs. 1-3.

Occurrence: Samoa (Cushman 1924), Philippines (Graham and
Militante 1959), Gulf of Agaba (Hottinger, Halicz and Reiss
1993), Ningaloo Reef (Parker 2009), New Caledonia (Debenay
2012), Zanzibar (Thissen and Langer 2017).

Anomalinulia sp.
Plate 42, figures 21-32

Anomalinulla sp. 2 PARKER 2009, p. 512, fig. J6da-e.

Remarks: For details on the morphology see description and re-
marks in Parker (2009).

Oceurrence: Ningaloo Reef (Parker 2009).

Hanzawaia Asano 1944

Hanzawaia cf. H. nippenica Asano 1944
Plate 39, figures 19-21

cf Hanzawaia nipponica ASANOQ 1944, p. 98,99, pl. 4, figs. 1, 2.
Hanzawata of, H. nipponica Asano —'PAREER 2009, p. 623, fig 442a-h

Occurrence: Ningaloo Reef (Parker 2009). Hanzawaia nip-
ponica was originally described from the Pliocene of Japan.

PLATE 38
Scale bar is 100 pm unless otherwise indicated.

13 Neoconorbina perasiformis (B14).
45 Neoconorbina? sp. 3 (CK).
611 Neoconorbina sp. 2 (6-8: OT; 9-11: CK¥*).
1214 Neoconorbina crustata (B14).

1517 Neoconorbina terguemi (U01).
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1820 Neoconorbing sp. 1 (N18).

21-23  Neoconorbina cf. N. albida (ER22).
242 Neoconorbina? sp. 4 (0T).

252 Neoconorbina? sp. 5 (U01).
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Superfamily ROTALIOIDEA Ehrenberg 1839 (ROTALIACEA
according to Hottinger 2014)

Family ROTALIIDAE Ehrenberg 1839

Subfamily PARAROTALIINAE Reiss 1963

Ammonia Brimnich 1772

Ammaonia ¢f. A. fepida (Coshman 1926) Type 1
Plate 49, figures 1-3

cf. Rotalia beccarii (Linnaeus) var. tepida CUSHMAN 1926, p. 79, pl.
1.

Remarks: This variety has a flat umbilical side and a more
lobulate periphery compared to Ammonia cf. A tepida Type 2.

Occurrence: Ammonia tepida was originally described from
Puerto Rico.

Ammaonia ef. A. tepida (Cushman 1926) Type 2
Plate 49, figures 4-6

cf. Rotalia beccarii (Linnaeus) var. repida CUSHMAN 1926, p. 79, pl.
1.

Remarks: This variety is more strongly biconvex than Ammonia
cf. A repida Type 1.

Occurrence: Ammonia tepida was originally described from
Puerto Rico.

Neorotalia Bermmidez 1952

Neorotalia calear (d’Orbigny 1826)
Plate 49, figures 7-11

Calcaring calcar D'ORBIGNY 1826, p. 276, modéle no. 34 —
d"Orbigny 1839, p. 81, pl. 5, figs. 22-24. — LE CALVEZ 1977, p. 15,
pl 2, figs. 1-5. — HOTTINGER and LEUTENEGGER 1980, p.
123-124, pl. 1, figs. 1-17.

Rotalia defrancei (d Orbigny)— MOBIUS 1880, p. 104-105, pl. 14, figs.
17.

Rotalia calcar (@ Orbigny) — BRADY 1884, p. 709, pl. 108, fig 3. —
HOFKER 1927, p. 37, pl. 17, figs. 1-13.

Pararotalia calcar (d'Orbigny) —CHENG and ZHENG 1978, p. 221, pl.
25, figs. 2-7.

Neorotaiia calcar {d’Orbigny) - HOTTINGER, HALICZ and REISS
1991, p. 23, figs. 4.1-4. 4 1-5.4, 6.1-6.6, 7.1-7.2. - HOTTINGER,
HALICZ and REISS 1993, p. 140, pl. 199, figs. 1-10. - LANGER and
LIPPS 2003, p. 152, fig D: £ — RENEMA 2003, p. 347, 348, figs. 13a,
b.— PARKER 2009, p. 668, figs. 472a-f,473a-i. - DEBENAY 2012, p.
204, 205,323, - LANGER et al. 2013, fig. 8: 27.

Ocecurrence: Caribbean, Manritins and Madagascar (d'Orbigny
1826), Cuba (d’Orbigny 1839), Mauritins (Mdbius 1880), Mio-
cene, Malta (Brady 1884), Raja Ampat (Hofker 1927), Xisha Is-
lands (Cheng and Zheng 1978), Gulf of Agaba (Hottinger,
Halicz and Reiss 1991, 1993), Madang, Papua New Guinea
{Langer and Lipps 2003), Indonesia (Renema 2003), Ningaloo
Reef (Parker 2009), New Caledonia (Debenay 2012), Bazaruto
{Langer et al. 2013).

Family CALCARINIDAE Schwager 1876
Baculogypsing Sacco 1893

Baculogypsing sphaerulata (Parker and Jones 1860)
Plate 49, figures 20-23

Orbitoling concava var. sphaerulata PARKER and JONES 1860, p. 34,
38
Ercufo Tkmrdﬂm ('Pnrh::r and Jones) — GRAHAM and
959, p. 105, 17, fig 1. - HOTTINGER and
LEUTEN'EGGER 1980, p. 125 Pl 9, Flgs 1-11. -BACCAERT 1987,
p. 242, pl. 99, figs. 2,3, _HATTA and UNIE 1992, p. 199, pl. 44, ﬁy
1.5, - LANGER and LIPPS 2003 L 152, fig. D: £ - MAKLED and
LANGER 2011, p. 248, fig Iﬂl:E,'?. )-HOHENEGGER 2011, p. 35,
61. —-DEBENAY 2012, p. 234, 323,

Occurrence: Philippines (Graham and Militante 1959), Indone-
sia (Hottinger and Leutenegger 1980), Great Barrier Reef

PLATE 39
Scale bar is 100 pm unless otherwise indicated.

1-3 Neoconorbina? sp. 6 (MS04).
46 Eoeponidella pulchella (MS04).
19 Discorbia candeiana (MS03).
10-12 Discorbia? sp. (CM)
13-15 Discorbinella berthelor (WOT*).
16-18 Discorbinella? sp. (B15).
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1921 Hanzawaia cf. H nipponica (19: ER23%; 20, 21:
ER22).

M Cancris auriculus (WOR).
2527 Cancris oblongus (B15).
2830 Cancris bubnanensis (LU01).
31 Cribrobaggina reniformis (Ms).
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(Baccaert 1987), Ryukyu Islands (Hatta and Ujiié 1992),
Madang, Papua New Guinea (Langer and Lipps 2003), Caro-
line Islands (Makled and Langer 2011), New Caledonia
{Debenay 2012).

Baculogypsinoides Yabe and Hanzawa 1930

Baculogypsinoides spinosus Yabe and Hanzawa 1930
Plate 49, figure 16

Baculogypsing tetraedra (Gumbel) —-HOFKER 1927, p. 48, pl. 23, figs.
1-3, 5 (not fig 4; pl. 24, figs. 1-7,9.

Baculogypsinoides spinosms— YABE and HANZAWA 1930, p. 45, pl. 2,
fig. 7. pl. 9, fig. 13 -GRAHAM and MILITANTE 1959, p. 106, pl. 17,
figs. 2-4. - ZHENG 1980, p. 169, pl. 6, figs. 1-5;pl. 7, figs. 1-6;pl. 8,
figs. 146, — HATTA and UNIE 1992, p. 199, pl. 44, figs. 6-8. —
LOEBLICH and TAPPAN 1994, p. 166, pl. 373, figs. B-11; pl. 374,
ﬁ‘%.: 19, -HOHENEGGER et al. 1999, p. 152, fig 26. - RENEMA
2003, p. 351, figs. 21,22,

Occurrence: Raja Ampat (Hofker 1927), Taiwan, fossil (Yabe
and Hanzawa 1930), South China Sea (Zheng 1980), Philip-
pines (Graham and Militante 1959), Timor Sea (Loeblich and
Tappan 1994), Ryukyus (Hatta and Ujiié 1992, Hohenegger et
al. 1999), Bali (Renema 2003).

Calcaring d"Orbigny 1826

Calearina defrancei d'Orbigny 1826
Plate 49, figures 17-19

Calcaring defrancei D'ORBIGNY 1826, p. 276, pl. 13, figs. 5-7.

Calcaring defrancii d"Orbigny — BRADY 1884, p. 714, pl. 108, fig. 6.—
HOTTINGER and LEUTENEGGER 1980, p. 124, pls 2,3, 7 4-6. —
HATTA and UJIE 1992, p. 200, pl. 45, fig. 6. — HOHENEGGER
2011, p. 55, figs. on p. 56.

Oceurrence: Papua New Guinea (Brady 1884), Indonesia
{(Hottinger and Leutenegger 1980), Ryukyu Islands (Hatta and
Ujiié 1992).

Calcaring gaudichaudii d"Orbigny in Ehrenberg 1826
Plate 49, figures 24-26

Calcaring gaudichaudii D'ORBIGNY 1826, p. 276 [nomen nudum].

Calcaring gaudichandii D'ORBIGNY in EHRENBERG 1840, p. 131.—
HOTTINGER and LEUTENEGGER 1980, p. 124, pls4, 5. - HATTA
and UNIE 1992, p. 201, pl. 47, figs. 1-6 — RENEMA and
HOHENEGGER 2005, p. 18, pl. 2, figs. 10-19. - HOHENEGGER
2011, p. 55, figs. on p. 57.

Calcarina spengleri (Gmelin). — GRAHAM and MILITANTE 1959, p.
107, pl. 17, figs. 912 (not fig. 13).

Occurrence: Indonesia (Hottinger and Leutenegger 1980),
Ryukyu Islands (Hatta and Ujiié 1992), Philippines (Graham
and Militante 1959, Renema and Hohenegger 2005).

Calcarina hispida Brady 1876
Plate 50, figures 14-16

Calcarina hispida BRADY 1876, p. 589, — BRADY 1884, p. 713, pl.
108, figs. 8, 9. — MOCULLOCH 1977, p. 432, pl. 155, figs. Tac. —
CHENG and ZHENG 1978, p. 222, pl. 27, figs. 1-10; pl. 13, fig. 8 —
RENEM Aand HOHENEGGER 2005, p. 18, pl. 1, figs. 1-13 (not figs.
14-19). - DEBENAY 2012, p. 189, 323,

Calcarina hispida (no reference given)— HOHENEGGER 2011, p. 56,
figs. on p. 58, 59

Oceurrence: Ryukyu Islands (Brady 1876), Pacific (Brady
1884), Murray Island, Australia (McCulloch 1977), Xisha Is-
lands (Cheng and Zheng 1978), Philippines (Renema and
Hohenegger 2005), New Caledonia (Debenay 2012).

Calcarina of. C. hispida (Brady 1876)
Plate 49, figures 12-15

ef Calcaring hispida BRADY 1876, p. 589,

Remarks: This spinose calcarinid species differs from Calcaring
hispida in the more flattened shape and in having more numer-
ous spines. It differs from Neororalia calear in having more ro-
bust spines and in the spinose omamentation.

Calcaring mayori Cushian 1924
Plate 50, figures 12,13

Calcarina spengleri Limé — BRADY 1884, p. 712, pl. 108, fig. 7 (not
fig 5).

Calcarina i CUSHMAN 1924, p. 44, pl 14, figs 47 —
LOEBLICH and TAPPAN 1994, p. 167, pl. 375, figs. 1,2; pl. 376, figs.

PLATE 40
Scale bar is 100 pm unless otherwise indicated.

1-11 Eponides repandus (1-3, 10, 11: Ms; 4-6: B14; 7-0:
Ms*).

1214 Poreponides lateralis (WOT).
15-17 Oridorsalis? sp. (U16).
1820 Crisraravulrus pacificus (B14).
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2125 Epistomaroides sp. (21, 22: MS04; 23-25: AW13).
.27 Elphidium? hispidulum (WOT*).
B2 Elphidium cf. E. milleni (AP10).
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1-5. —-RENEMA and HOHENEGGER 2005, p. 16, fig 2,pl. 1, figs.
14-21 (not figs. 22-24),

Calcaring mayori (no reference given) — HOHENEGGER. 2011, p. 56,
figs. onp. 59.

Occurrence: Indonesia (Brady 1884), Samoa (Cushman 1924),
Timor Sea (Loeblich and Tappan 1994), Indonesia and Philip-
pines (Renema and Hohenegger 2005).

Calearina spengleri (Gmelin 1791)
Plate 50, figures 1-11

“Ammonshorn”™ SPENGLER 1781, p. 379, pl. 2, figs. 9a-c.

Noutilus spengleri GMELIN 1791, p. 3371,

Calcaring spengleri Linné — BRADY 1884, p. 712, pl. 108, fig. 5 (not
fig. 7.

Calcaring spengleri (Gmelin) — GRAHAM and MILITANTE 1959, p.
107, pl. 17, fig 9 (not figs. B, 10-13). — RENEMA and
HOHENEGGER 2005, p. 16, fig. 1, pl. 2, figs. 1-10 (not pl. 1, figs.
1-10).

Calcaring hispida Brady — GRAHAM and MILITANTE 1959, p. 106,
pl 17, fig 5 (not figs. 6, 7).

Occurrence: Indonesia (Gmelin 1791, Brady 1884, Renema and
Hohenegger 2005), Philippines (Graham and Militante 1959,
Renema and Hohenegger 2005).

Family ELPHIDIIDAE Galloway 1933
Subfamily ELPHIDIINAE Galloway 1933
Elphidium Galloway 1933

Elphidium cf. E. alvaregdanum 4" Orbigny 1839
Plate 40, figures 9, 10

cf. Polystomella alvareziana D'ORBIGNY 1839, p. 31, pl. 3, figs. 11,
12,

Occwrrence: Elphidium alvarezianum was originally described
from Patagonia, Argentina and the Falkland Islands.

Elphidium botaniense Albani 1981
Plate 40, figures 23-24

Elphidium botaniense ALBANI 1981, p. 155, figs. 4j, n. — PARKER
2009, p. 572, fig. 404a-h. - DEBENAY 2012, p. 218, 324.

Oceurrence: New South Wales, Australia (Albani 1981),
Ningaloo Reef(Parker 2009), New Caledonia (Debenay 2012).

Elphidium crafculatum (Fichtel and Moll 1798)
Plate 40, figures 1-4

Nautilus craticulatus FICHTELand MOLL 1798, p. 51, plL 5, figs h-k.

Polystomella craticulata Fichtel and Moll — HOFKER 1927, p. 56, pl.
27, figs. 1-4.

Epa.-.ﬁfm craticulatum (Fichtel and Moll) — HANSEN and
LYKKE-ANDERSEN 1976, p.7, pl. 2, figs. 3-9. —_BACCAERT 1987,
p.252,pl. 102, fig. 8 pl. 103, figs. 1a,b. - LANGER and LIPPS 2003,
p. 152, fig. 7 B: h. - PARKER 2009, p. 575, fig. 405a-¢. - MAKLED
and LANGER 2011,p. 248, fig. 10: 10, 11.—- DEBENAY 2012, p. 219,
M.

Cellanthus craticulatum (Fichtel and Moll) — CHENG and ZHENG
1978, p. 227, pl. 28, fig. 1a, b; pl. 29, figs. 1, 2. — LOEBLICH and
TAPPAN 1994, p. 167, pl. 380, figs. 1-10.

Occurrence: Indian Ocean (Fichtel and Moll 1798), Raja Ampat
{Hofker 1927), Banda Sea (Hanse and Lykke-Andersen 1976),
Great Barrier Reef (Baccaert 1987), Madang, Papua New
Guinea (Langer and Lipps 2003), Ningaloo Reef (Parker 2009),
Caroline [slands (Makled and Langer 2011), New Caledonia
{ Debenay 2012), Xisha Islands (Cheng and Zheng 1978), Timor
Sea (Loeblich and Tappan 1994).

Elphidium crispum (Linnasus 1758)
Plate 40, figures 7, 8

Nowtilus crispus LINNAEUS 1758, p. 709 [figured in Plancus 1739, p.
cit., pl. 1, figs. 2d-f; pl. 19, figs. a, d]

Elphidiumcrispum (Limé)— LOEBLICH and TAPPAN 1994, p 168, pl.
378, figs. 4-6. — PARKER 2009, p. 576, fig. 406a-h. — DEBENAY
2012, p. 219,324

PLATE 41
Scale bar is 100 pm unless otherwise indicated.

14 Elphidium craticularum (1, 2: MI05; 3, 4: MS04).
5,6 Elphidium fichteliamum (AW13).
1.8 Elphidium crispum (Ms).

9,10 Elphidium cf. E. alvarezianum (U16).

11,12 Elphidium maorium (MS03).

13-16 Elphidium sp. 2 (13, 14: AP09; 15, 16: AW12).
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17,18 Elphidium sp. 1 (MR18).

1922, Elphidium tongaense (19,20: U16; 21,22: MS04; 25,
2528 26: ER23% 27, 28: B14).

M2 Elphidium botaniense (MS04)
2,30 Elphidium lene (MS04).
3133 Nonionella? sp. (MR18).
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Occurrence: Mediterranean (Linnaeus 1758), Timor Sea
{Loeblich and Tappan 1994), Ningaloo Reef (Parker 2009),
New Caledonia (Debenay 2012).

Elphidium fichtelianum (4’ Orbigny 1846)
Plate 40, figures 5, 6

Polystomella fichteliagnum D"ORBIGNY 1846, p. I?j,gz. 6, figs. 7, B

Elphidium jenseni Cushman — HOTTINGER, HAL and REISS
1993, p. 148, pl. 211, figs. §-14. - THISSEN and LANGER 2017, p.
64, pl. 21, figs. 1-3.

Elphidium fichtelignum (d"Orbigny) — DEBENAY 2012, p. 219, 324,

Elphiditm jenseni (Cushman) — LANGER et al. 2013, p. 167, fig. 8: 28,
29,

Occurrence: Austria (d'Orbigny 1846), Gulf of Agaba
{Hottinger, Halicz and Reiss 1993), Zanzibar (Thissen and
Langer 2017), New Caledonia (Debenay 2012), Bazaruto
{Langer et al. 2013).

Elphidium? hispidulum (Cushman 1936)
Plate 40, figures 26, 27

Elphidium hispidulum CUSHMAN 1936, p. 83, pl. 14, fig 3.

Parellina hispidula (Cushman) — LOEBLICH and TAPPAN 1994, p.
170, pl. 384, figs. 5-7; pl. 387, figs. 1-3. —~LANGER and LIPPS 2003,
p. 152, fig. 7 A: d — PARKER 2009, p. 683, figs, 482a-f, 483a-¢.
DEBENAY 2012, p. 229, 325,

Remarks: The depicted specimen may represent an early stage
of development. The generic assignment is questionable. See
also remarks in Parker (2009).

Occurrence: Queensland, Australia (Cushman 1936), Timor
Sea (Loeblich and Tappan 1994), Madang, Papua New Guinea
{(Langer and Lipps 2003), Ningaloo Reef (Parker 2009), New
Caledonia (Debenay 2012).

Elphidium lene Cushman and McCulloch 1940

Plate 41, figures 29, 30

Elphidium  incertum  (Wilkamson) wvar. lene CUSHMAN and
MCCULLOCH 1940, p. 170, pl. 19, figs. 2, 4.

Elphidium lene Cushman and MeCulloch— PARKER 2009, p. 579, figs.
408a-h, 409-i. — DEBENAY 2012, p. 220, 324.

Occurrence: California (Coshman and McCulloch 1940),
Ningaloo Reef (Parker 2009), New Caledonia ( Debenay 2012).

Elphidinm maorium Hyyward 1997
Plate 41, figures 11, 12

Elphidium sp. A CHENG and ZHENG 1978, p. 226, pl. 28, fig. 5.

Elphidium advenum maorivm HAYWARD 1997, p. 69, pl. 4, figs. 11-14
(not figs. 15, 16; not pl. 5, figs. 1-5).

Elphidium maorium Hoyward - DEBEMAY 2012, p. 220, 324,

Occurrence: Xisha Islands (Cheng and Zheng 1978),
South-West Pacific (Hayward 1997), New Caledonia ( Debenay
2012).

Elphidium of. E. mifletti (Heron-Allen and Earland 1913)
Plate 40, figures 28, 29

ef Polystomella milletti HERON-ALLEN and EARLAND 1915, p.
735, pl. 53, figs. 38-42.
Elphidium sp. 6 PARKER 2009, p. 600, figs. 426a-h, 427ah.

Remarks: See also remarks in Parker (2009; p. 600)

Occurrence: Ningaloo Reef (Parker 2009). Elphidium milleted
was originally described from the Quirimbas.

Elphidium tongaense (Cushman 1931)
Plate 41, figures 19-22, 25-28

Ozawaia tongaensis CUSHMAN 1931, p. 80, pl. 10, figs. 7- 10.
Elphidium tongaense (Cushman) — DEBENAY 2012, p. 221, 325 —
THISSEN and LANGER 2017, p. 64, pl. 21, figs. 20-22.

Occurrence: South Pacific (Cushman 1931), New Caledonia
{Debenay 2012), Zanzibar (Thissen and Langer 2017).

Elphidium sp. 1
Plate 41, figures 17, 18

Description: Test planispiral, biconvex, subcircular in lateral
view, periphery acute with a rounded keel; about 15 chambers in
the last whorl; sutures curved backwards, with thin sutural
bridges; test omamented with minute pustules within the
fossettes and at the apertural face; aperture a row of multiple
openings at the base of the final chamber.

Remarks: A similar species also occurs in southem Africa
{Langer unpubl. data).

PLATE 42
Scale bar is 100 pm unless otherwise indicated.

13 Nonionoides grateloupi (MR18).
45 Astronenion stelligerum (ER22).
68 Nonionella auris (N18).
Q11 Anomalinulla glabrata (B14).
1214 Melonis sp. (Ms).

138

1517 Anomalineides cf. A. cavus (Ms*).
1820 Anomalineides globulosus (MRIT).

2132 Anomalinulla sp. (21-23: B135; 24-26, 30-32: N18*%,
27-20: ER23).
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Elphidium sp. 2
Plate 41, figures 13-16

Description: Test planispiral, biconvex, subcircular in lateral
view, periphery acute with a roumded keel; about 17 chambers
in the last whorl; sutures slightly curved backwards, with short
sutural bridges; test omamented with minute pustules within the
fossettes and at the apertwral face; aperture a row of nultiple
openings at the base of the final chamber.

Remarks: This species differs from Elphidium sp. 1 by having
shorter sutural bridges and in less pronounced omamentation
features (pustules).

Occurrence: cold-water habitats around southem Africa
{Langer unpubl. data).

Subfamily NOTOROTALIINAE Homibrook 1961
Cristaravultus Loeblich and Tappan 1994

Cristatovultus pacificus (Collins 1958)
Plate 40, figures 18-20

Polystomella milletti Heron-Allen and Earland — CUSHMAN 1924, p.
48, pl. 16, figs. 7, B

Elphidium milletti (Heron-Allen and Earland) — CUSHMAN 1933, p.
49, pl. 11, figs. B a b

Elphidium pacificim COLLINS 1958, p. 421, pl. 5, fig. 13,

Pﬂrmffjnaracﬁm{ﬂullh:s}— BACCAERT 1987, Great Barnier Reef, p.
244, pl. 100, figs. 2, 3. —HATTA and UJIE 1942, P 204, pl. 49, figs.
Ba, b; pl. 50, figs. la-c.

Cristatavultus pacificns (Colling) — LOEBLICH and TAPPAN 1994, p.
168, pl. 377, figs. 7, 8;pl. 378, figs. 1-3. — DEBENAY 2012, p. 218,
328,

Occurrence: Samoa (Cushman 1924), Fiji (Cushman 1933),
Great Barrier Reef (Baccaert 1987), Ryukyus (Hatta and Ujiié
1992), Timor Sea(Loeblich and Tappan 1994), New Caledonia
{Debenay 2012), Madang, Papua New Guinea (Langer unpubl.
data).

Superfamily NUMMULITOIDEA de Blainville 1827
Family NUMMULITIDAE de Blainville 1827
Assiling d"Orbigny 1839

Assiling ammonoides (Gronovius 1781)
Plate 51, figures 19-22

Noutilus ammonoides GRONOVIUS 1781, p. 282, pl. 19, figs. 5,6,

Assiling  ammonoides (Gronovius) — HOTTINGER, HALICZ and
REISS 1993, p. 154, pl. 222, figs. 1-8; pl. 223, figs. 1-14;pl. 224, figs.
1-8; pl. 225, figs. 1-9.

Operculing ammonoides (Gronovius) — HOHENEGGER, YORDA-
MNOVA and HATTA 2000, p. 18, pl. 2, figs. 7-12; pl. 5, figs. 7-12.

Avsiling ammonoides (Schriter) — PARKER 2009, p. 515, fig. 3672

Operculing ammonoides (Gronovius) — DEBENAY 2012, p. 228, 326,

Remarks: Detailed information on the ongoing controversy re-
garding the generic assignment is given by Parker (2009).

Oceurrence: Holocene, type locality not given (Gronovins
1781), Gulf of Agaba (Hottinger, Halicz and Reiss 1993), West
Pacific (Hohenegger, Yordanova and Hatta 2000), Ningaloo
Reef (Parker 2009), New Caledonia (Debenay 2012).

Assiling complanata? (Defrance in Blainville 1822)
{no figure available; see remarks)

TLenticulites complanata Defmnce in DE BLAINVILLE 1822, p. 453,
not figured.
'?‘?emm’fmmngdmma[)cﬁ:mm —~BRADY 1884,p. 743, pl 112, figs.
-5, 8

Y0perculina of. O. complanata (Defrance) — HOHENEGGER,

YORDANOWVA and HATTA 2000, p. 20, pl. 2, figs. 13-18.

Remarks: There is an ongoing debate if this is a valid species or
may be a variety of the highly variable Assiling ammonoides
(see also discussion in Jones 1994, p. 230). A single heavily
abraded specimen was recovered from our material. The test is
very large, flat, and has numerous irregular chambers. The poor
preservation prechided SEM imaging.

Occurrence: 7 France and laly (Defrance 1822), ? West Pacific
{Hohenegger, Yordanova and Hatta 2000).

PLATE 43
Scale baris 100 pm unless otherwise indicated.

1-3 Anomalinella rosrata (1,2: Ms; 3: B14).
46 Planulinoides cf. P. planoconcavus (MRIT).
10 Asanonella nbulifera (N18).
10-12  Epistominella sp. (B14).
12,14 Siphoninoides diphes (WO8).
15 Siphoninoides echinata (MS03).

1617 Siphoninoides cf. 8 laevigara (U16).
1820 Siphonina tubulosa (FW).

N-3  Homomema? sp. (MR18).

426 Rugidia? sp. 2 (WO8).

21209 Rugidia? sp. 1. (Y24).
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Assilina discoidalis (d’Orbigny 1826)
Plate 51, figures 23, 24

Nummuline (dssiling) discoidalis D"ORBIGNY 1826, p. 296, modéle
no. B8,

Operculing discoidalis (d'Orbigny) — HOHENEGGER, YORDA-
NOVA and HATTA 2000, p. 21, pl. 2, figs. 1-6; pl. 5, figs. 1-6. —
DEBEMNAY 2012, p. 228, JE-&

Asziling discoidalis (4'Orbigny) — PARKER 2009, p. 519, fig 368a-e.

Remarks: Detailed information on the ongoing controversy re-
garding the generic assignment is given by Parker (2009).

Occurrence: West Pacific (Hohenegger, Yordanova and Hatta
2000}, New Caledonia (Debenay 2012), Ningaloo Reef { Parker
2009).

Heterostegina d' Orbigny 1826

Heterostegina depressa d'Orbigny 1826
Plate 51, figures 25-28

HHeterosteging depressa D"ORBIGNY 1826, p. 305, pl. 17, figs. 5-7.
Heterosteging suborbicularis d"Orbigny —-HOFEKER 1927, p. 70, pl. 35;
L. 36, figs. 3,6-12. -MAKLED and LANGER 2011p. 248, fig. 10: 15
Heterosteging depressad”Orbigny —BACCAERT 1987, p. 261, pl. 105,
figs. 7, 8. —-HOTTINGER, HALICZ and REISS 1993, p. 157, pl. 228,
figs. 1-11; pl. 229, figs. 1-8; pl. 230, fig. 9. — LOEBLICH and
TAPPAN 1994, p 171, pl. 389, figs. 1-6; pl. 390, figs. 1-3. -
RENEMA 2003, p. 355, figs. 30a, b. — PARKER 2009, p. 625, fig.
443a-j. — PARKER and GISCHLER 2011, pl. 5, figs.. 27, 28. —
MAKLED and LANGER 2011, p. 248, fig. 10: 14. — DEBENAY
2012, p. 222, 325, — LANGER et al. 20013b, fig. 8: 40, 41. -
FAJEMILA, LANGER and LIFPS 2015, fig. 2: 13, - THISSEN and
LANGER 2017, p. 66, pl. 22, figs. 9-15.

Remarks: Heterosteging depressa is the most widespread
mummulitid foraminifer. Originally described from the Atlantic
Ocean, it is globally distributed in tropical and subtropical ma-
rine waters. As most authors nowadays recognize the genus
Heterpsteging as monospecific and represented by the species
Heterpstegina depressa (e.g. Hohenegger, Yordanova and Hatta
2000, Langer and Hottinger 2000), Hererostegina curva
Mibius and Heterosteging suborbicularis d'Orbigny are re-
garded herein as synonyms. However, specimens assigned to H.
curva by McCulloch (1977, p. 228, pl. 99, figs. 5-8, 10) have

beeen found recently in material from Moorea and Zanzibar.
Further study is required to clarify the taxonomic status of indi-
vidoal mmmmulitid species.

Occurrence: Saint Helene Island, Atlantic(d’Orbigny 1826),
Raja Ampat (Hofker 1927), Carolines (Makled and Langer
2011), Great Barrier Reef (Baccaert 1987), Gulf of Agaba
{Hottinger, Halicz and Reiss 1993), Timor Sea (Loeblich and
Tappan 1994), Indonesia (Renema 2003), Ningaloo Reef
(Parker 2009), Maldives (Parker and Gischler 2011), New Cal-
edonia (Debenay 2012), Bazaruto (Langer et al. 2013), Moorea
(Fajemila, Langer and Lipps 20135), Zanzibar (Thissen and
Langer 2017).

Nummufites Lamarck 1801

Numimulites venosus (Fichtel and Moll 1798)
Plate 51, figures 17, 18

Nautilus venosus FICHTEL and MOLL 1798, p. 59, pl. 8, figs. ¢-h.

Nummulites wvenosig  (Fichtel and Moll) - {I'DHEﬁEGGER1
YORDANOVAand HATTA2000, p. 11, pl. 1, figs. 1-10;pl. 4, fig. 10
—DEBENAY 2012, p. 228, 326.

Remarks: This species is commonly confounded with Nusse-
lites cum mingii (Carpenter). The two species are often regarded
as synonymous (see comments by Hohenegger, Yordanova and
Hatta (2000).

Occurrence: Red Sea (Fichtel and Moll 1798), West Pacific
{Hohenegger, Yordanova and Hatta 2000), New Caledonia
{ Debenay 2012).

PLATES

A total of 419 species are illustrated on 51 plates in this cata-
logue of benthic foraminifera from Raja Ampat Two species
could not be figured because of their poor preservational status
{see remarks on Miliola sublineara and Assilina complanata? in
the Systematics and Taxonomy section). Sample locatlities are
provided in the figure captions. Specimens marked with an as-
terisk were recovered through selective picking. The scale bar
for all specimens is 100pm, unless otherwise indicated.

PLATE 44
Scale bar is 100 pm unless otherwise indicated.

13 Tretomphaloides clarus? (Y24).

46 Rotorbinella lepida (N18).
7-12 Rotorbis? sp. (7-9: AP0Y; 10-12: B13).
13-15 Pegidia dubia (B14).
16-18 Sphaeridia papillata (B14).

142

1920 Carpenteria urricularis (B135).
21-4  Rhaptohelenina sp. 1 (N18%).
2527 Rhaptohelenina sp. 2 (B13).
2830 Geminospira bradvi (CK).
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Scale bar is 100 pm unless otherwise indicated.

L2 Buchmerina lacunara (U16).

34 Fissurina? winalmarginata (N18¥).

56 Buchnering millerri (N18).

7.8 Lenticulinag sp. (CK).
9,10 Lenriculing suborbicularis (CE).
11,12 Lemticuling cf. L. suborbicularis (U0Z).
13,14  Lenticuling platerhinos (U01).

1516 Gurmuling? sp. (N18).
17,18 Gurmulina of. G succincta (N18).
192 Sigmoidella elegantissima (U01).
21,22 Fissurina hucida (U16).

N, Pseudopolymorphina ligua (B14).
2527 Vaginulinopsis? sp. (ER23%).
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Scale bar is 100 pm unless otherwise indicated.

1-3 Krebsina cf. K okinawaensis (N18).
46 Cassiduling hoodensis (MR1T).
1.8 Globocassidulinag subglobosa (B14).

912 Globocassidulinact. G subglobosa (9, 10: MS04; 11,
12: B15).

13 Globocassiduling cf. G subtumida (N 18).

1416 Globocassiduling decorata (B14).

1719 Paracassiduling cf. B neocarinata (N 18%).
01 Paracassiduling sulcata (B14).

B Cheilochanus fimbriatus (N18¥).

028 Sigmavirguling tortuosa (B14).

2032 Bolivina? sp. 2 (29, 30: N18&; 31, 32: AP09).
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Counting data. All species ans listed alphabetical by with their total number of specimens (W), theirrelative abundance (R A) and frequency of occurrence
(FO). Comparatively high B A and FO values are boldfaced. Ocowrrences marked with an*x" were recorded through sel ective picking after counting was
completed.
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APPENDNX 1
Continued.
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ALPHABETICALINDEX OF SPECIES

A

Acerviding mabahethi
Addaging litoralis
Affinetrina bassensis
Alveolinella guovi
Ammomassiling alveolinifrmis
Ammonia of. A tepida Tp. 1
Ammaonia of. 4 tepida Tp. 2
Amphisorus hemprichii
Amphisteping bicirolata
Amphisteging lessonii
Amphisteging lobifera
Amphisteping madagascariens is
Amphisteging papillosa
Amphisteging radizia
Amphisteping sp. .
Angulodiscorbis fobagoansiz
Anomalinella mstrata
Anomalinoides cf. A. cavus
Anomalinoides globilo sus
Anomalinulla glabrata
Anomalinulla sp. .
Articuling pacifica
Asanonela tubulifera
Assiling ammonoides
Assiling complanata?
Aszilina dizcoidaliz
Astrononion stelligaum

Baaulogypsing sphasrulata
Baoulogypsinoides spinosus
Bdeloiding aggregara
Boliving doniezi?

Boliving variabilis

Boliving sp. 1

Bolvina® sp. 2

Borelis pulchra

Buchnerina lacunata
Buchnerina milletti
Buliminoides williamsonianus

C

Calcarina degfrancei
Calearing gadichandii
Calcaring hispida
Calcaring of. C. hispida
Calcaring mayaori
Calcaring spengleri
Cancris awrioulus
Cancris bubnanensis
Cancris oblongus
Caribennella sp. 1
Caribaanella? sp. 2
Carpenteria utrioularis
Cassidulina hoodensis
Cheilochanus fimbrigtus
Cibicidella? sp. .
Cibicides mabaheti
Cibicides? mayori
Cibicides of . C. phillipensis

p. 120, pl. 33, figs. 1-10
p-32, pl. 24, figs, 10-12
p- 34, pl. 26, figs. 25-27
p. 62, pl. 31, fig. 24

p. 60, pl. 29, figs. 3-10
p. 132, pl. 49, figs. 13

p. 132, pl. 49, figs 46

p. 68, pl. 31, figs. 19-21
p. 124, pl. 50, figs. 17-19
p. 124, pl. 51, figs. 46
p. 124, pl. 50, figs. 23-28
p. 124, pl. 51, figs. 7-11
p. 124, pl. 50, figs, 20-22
p. 126, pl. 51, figs. 1-3
p. 126, pl. 51, figs. 12-16
p. 102, pl. 48, figs. 33, 34
p 128, pl. 43, figs. 13
p. 128, pl. 42, figs. 15-17
p. 130, pl. 42, figs. 18-20

p. 130, pl. 42, figs. 9-11
p. 130, pl. 42, figs, 21-32
p. 60, pl. 10, figs. 14

p. 122, pl. 43, figs. 79

p. 140, pl. 51, figs. 19-22
p. 140, not figured

p. 142, pl. 51, figs. 23, 24
p. 126, pl. 42, figs. 4, 5

p. 132, pl. 49, figs. 20-23
p- 134, pl. 49, fig. 16

P 24, pl. 2, figs. 4, 5

p- 80, pl. 47, fig. 23

p. 80, pl. 47, figs. 17, 18
p. B0, pl. 47, figs_ 15, 16
p. 52, pl. 46, figs, 29-32
p. 62, pl. 31, figs. 22, 23
p. T, pl. 45, figs. 1, 2
p. B0, pl. 45, figs. 5, 6
p. 106, pl. 48, figs. 1,2

p. 134, pl. 49, figs. 17-19
P 134, pl. 49, figs, 24-26
p. 134, pl. 50, figs. 14-16

p. 134, pl. 49, figs 12-15
p. 134, pl. 50, figs. 12, 13

p. 136, pl. 50, figs, 1-11
p. 90, pl. 39, figs. 22-24

p- 90, pl. 39, figs. 28-30
p. 90, pl. 39, figs, 25-27
p. 114, pl. 33, figs, 25-29
p. 116, pl. 35, figs. 6-8

p. 120, pl. 44, figs. 19, 20
P K2, pl. 46, figs, 4-6

p. 82, pl. 46, figs. 23-25
p. 116, pl. 33, figs. 20-24
p. 112, pl. 36, figs. 16

p. 112, pl. 35, figs, 24-26

p. 112, pl. 36, figs. 7-9

Micropaleontofogy, vol. 64, nos 1-2, 2018

Cibiddes? sp. 1
Cibicides? sp. 2
Clavuling pacifica

Conicospirillinoides of C. elaboratus
Conicospirillinoides semidecorams?

Conicospirillinoides sp. 1
Conicospirillinoides sp. 2
Cormuspira planorhis
Cribrobagging reniformix
Cristatavidiug pacifios
Cycloforimg gramdooosiata
Cyelofaring tropicalis
Cyeloforing sp.
Cymbaloporata bradyi
Cymbaloporetta? aff. C. bradvi
Cymbaloporaia squammosa
Cymbaloporata sp. 1
Cymbaloporetta? sp, 2

D

Dendritng zhengae
Dentoplanispirinella occulta
Discorbia candeiana
Discorbia? sp.

Discorbinella bertheloti
Discorbinella? sp,
Dyocibicides of. D biserialis

E

Elongobula parallela
Elphidium cf. £ alvaresianum
Elphidium botanienze
Elphidium craticulatm
Elphidiwm crispum
Elphidium fichielianmm
Elphidium? hispidwlum
Elphidium lene
Elphidium maorium
Elphidium cf. E.milleni
Elphidium tongaense
Elphidium =sp. 1
Elphidium sp. 2
Eoeponidella pulchella
Epistomaroides sp.
Epistominella sp.
Epanides repandus

F

Fijiglla simplex
Fischerinella diversa
Figcherinella helic
Fischerinella sp.
Figsurina lucida
Figsuring? trinalmarginata
Flaresing milletti

G

Gaudrying atternmata
Grandrying quadrangularis
(reminospira bradw
Glabratella socarroensis
Flabratella sp.
Glabrateiling tabernaculariz

p. 112, pl. 36, figs. 10, 11
p. 112, pl. 36, figs. 27-29
p- 26, pl. 2, figs, 1318
p. 70, pl. 7, figs. 17-23
p. 70, pl. 7, figs. 15-20
p. 72, pl. 7, figs. 24-26
p-72, pl. 7, figs, 27-29
p. 30, pl. & figs. 30, 31
P 90, pl. 39, fig. 31

p. 140, pl. 40, figs, 18-20
p. 36, pl. 25, figs. 3745
p. 36, pl. 25, figs. 25-27
p. 36, pl. 24, figs. 19-21
p. 118, pl. 32, figs, 12-14
p. 118, pl. 32, figs. 15-17
p. 118, pl. 32, figs. 15-20
p- 118, pl. 32, figs. 1-10
p. 118, pl. 32, fig. 11

p. 64, pl. 30, figs. 13-15
p. 30, pl. 9, figs. 1-11

p. 108, pl. 39, figs. 7-9
p. 108, pl. 39, figs. 10-12
p. 110, pl. 39, figs. 13-15
p. 110, pl. 39, figs. 16-18

p. 114, pl. 33, figs. 11-19

p. 106, pl. 48, figs. 3-5

p. 136, pl. 40, figs.9, 10

p. 136, pl. 40, figs. 23, 24
p- 136, pl. 40, figs. 1-4

p. 136, pl. 40, figs. 7, 8
P 138, pl. 40, figs. 5,6
p. 138, pl. 40, figs. 26, 27
p. 138, pl 41, figs. 29, 30
p. 138, pl. 41, figs. 11, 12
p. 138, pl. 40, figs. 28, 29

p. 138, pl. 41, figs, 19-22, 25-28

p. 138, pl. 41, figs. 17, 18
p. 140, pl. 41, figs. 13-16
p- 122, pl. 3%, figs. 4-6
p. 122, pl. 40, figs. 21-25
p. 108, pl. 43, figs, 10-12
P 92, pl. 40, figs. 1-11

p. 88, pl. 47, figs. 30-35
p. 30, pl. 9, figs. 15-17
p. 31, pl. 9, figs. 1214
p. 31, pl. 9, figs. 18-20
p. 78, pl. 45, figs. 21, 22
p- 78, pl. 45, figs. 3, 4
p- 86, pl. 48, figs. 6, 7

p-1
p. 104, pl. 48, figs. 21-23
p. 104, pl. 48, figs. 15, 16
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Cilabrateliing sp.

Globocas siduling decorata

Cilo bocas siduling subglobosa

(o bocas siduling of, (7 subglobosa
(lobocassiduling of, (& subtumida
Cilomuling? =p. 1

Cilomuling? =p. 2

Cuttuling of. (& suocincia
Casttling ¥ sp.

H

Haddonia torresiensiz
Harzawaia of. H nipponica
Haplophragmoides sp.
Hauerina eariandi
Hauerina padfica
Hawering rugosa
Heronallenia polita
Heterolepa subhaidingeri
Heterosteging depressa
Homaotrema? sp.

K
Krehging of, K. okinawasnzis

L

Lachlandila barnardi
Lacklanella parker
Lachlandia rebeccas
Lachianella of. L. spiralis
Lachlanella subpolygona
Lachianeia sp.
Lasvipenemopiis bradw
Lasvipeneropiis malayensis
Lenticuling platyrhinos
Lenticuling suborbicularis
Lenticuling of, L. suborbicularis
Lenticuling sp,

Lobatula lobatula
Laxastoming costulata

M

Marginopora vertebralis
Massilinoides baccaerti
Melonis sp.

Mesosigmaoiling minsta
Miliala sublineaia
Miliolinelia of M. chias tocytis
Milialinella circularis
Milialinella moia
Milialinella oceanica
Miliolinelia cf M. pilasensis
Milialinelia of, M. semicostata
Milialinella subwotunda
Milialinelia undina
Milialinella webbiana
Miliolinelia? sp. 1
Mikiolinelia sp. 2
Miliolinelia sp. 3
Miliolinelia sp. 4
Miliolinella? =p. 5
Miliolinella? sp. 6
Miliolinelia sp. 7

p. 104, pl. 48, figs. 17, 18
p- 82, pl. 46, figs. 14-16
P 54, pl. 46, figs. 7, &

p- B4, pl. 46, figs, 9-12

P &4, pl. 46, fig. 13

p.31, pl. 12, figs. 10-12
p. 31, pl. 12, figs, 79
p.76,pl. 45 figs 17, 18
p. 76, pl. 45, figs. 15, 16

p. 24, pl. 2, figs. 6-12

p. 130, pl. 39, figs. 19-21
p- 23, pl. 1, figs. 4-6

p- 36, pl. 30, figs. 13

p. 36, pl. 20, figs. 11-17
p- 36, pl. 29, figs. 18-20
p. 106, pl. 44, figs, 27-29
p. 130, pl. 36, figs. 12-17
p. 142, pl. 51, figs. 25-28
p. 122, pl. 43, figs. 21-23

p. 76, pl. 46, figs. 1-3

p. 36, pl. 23, figs, 25-27
p. 36, pl. 23, figs, 22-24
p- 38, pl. 25, figs. 34-36
P 38, pl. 24, figs, 34-36
p- 38 pl. 25, figs. 28-33
p- 38, pl. 25, figs. 10-12
p. 66, pl. 30, figs. 1, 2
p. 66, pl. 30, figs. 3, 4
p. T4, pl. 45, figs. 13, 14
p. 76, pl. 45, figs. 9, 10
p. 76, pl 45, figs. 11,12
p. 76, pl. 45, figs. 7, &
p. 112, pl. 35, figs. 9-17
p. 86, pl. 47, figs. 1-5

p. 6, pl. 31, figs. 17, 18
p- 38, pl. 25, figs. 19-21

p. 128, pl. 42, figs. 12-14
p- 58, pl. 10, figs, 10-14
p. 60, not figured

P 530, pl. 18, figs. 19-24
p. 30, pl. 17, figs. 79
p. 50, pl. 17, figs. 19-30
p. 50, pl. 1%, figs. 19-24
p. 530, pl. 17, figs. 16-18
P 30, pl. 18, figs. 16-18
p. 50, pl. 19, figs. 13
p. 50, pl. 18, figs. 7-15
p. 30, pl. 18, figs. 16
p. 51, pl. 17, figs. 16
p. 51, pl. 19, figs. 19-21
p. 51, pl. 20, figs. 13
p. 51, pl. 19, figs. 4-6
p. 51, pl. 20, figs. 14-17
p- 51, pl. 20, figs. 4-6

p. 51, pl. 19, figs. 7-12

Miliolinela sp. 8
Miliolinella sp. 9
Milialinella? sp. 10
Milialinella sp. 11
Miliolinella sp. 12
Miliolinalla? sp. 13
Milialinella? sp. 14
Miliolinala? sp. 15
Milleriana milleri
Monalysidium acicularis
Monalysidium okinawaensis
Maonspeliensing? sp.

N

Neacassiduling abbreviata
Neaconarbing cf, N. albida
Neaconarbing crustata
Neaconorbing petasiformis
Neoconorbing terguemi
Neoconorbing sp. 1
Neoconorbing sp. 2
Neoconorbina? sp. 3
Neoconorbina®? sp. 4
Neoconorbina? sp. 5
Neoconorbina? sp. 6
Nearotalia caloar
Nodobacularidla convexiuscula
Nonionala auris
Nonionalla? sp.
Nonionoides graseloupi
Nowria armata’
Nubeculing advena
Nummulocwling of, N. contraria
Nummulites venosus

0

Crrbiting carinata
Chrhiting exquizita?
Crrbiting taguscovensis
Oridorsalis? sp.
Chrthoplecta clavara

P

Paracassiduling of. P neacarinata
Paracassiduling sulcata
Paradbiddes edomica
Paradbiddes sp.

Parasorites orbitofitoides
Paratochamming globorotaliformiz
Parelling alriformis

Pareiling =p. 1

Patelling? sp. 2

Pegidia dubia

Penemplis antillarum

Penemplis periusus

Peneroplis planatus

Pilenling minogasiformis?
Pilenling patelli

Planispirilling ingagualis
Planispirilling tuberculaiolimbata
Planispirilling sp,

Planizpirinella imvoluta
Planoglabratella opercularis

p. 51, pl. 19, figs. 25-30
p. 51, pl. 17, figs. 13-15
p- 51, pl. 20, figs. 7-9

p. 51, pl. 19, figs. 22-24
p. 51, pl. 19, figs. 13-18
p. 52, pl. 17, figs. 10-12
p. 52, pl. 20, figs. 12, 13
p. 52, pl. 20, figs. 10, 11
p. 118, pl. 32, figs. 23-27
p. 64, pl. 30, figs. 11, 12
p. 64, pl. 30, figs. 7-10
p. 122, pl. 37, figs. 19-21

p. B8, pl. 47, figs. 21, 22
p. 96, pl. 3§, figs. 21-23
p. 96, pl. 35, figs. 12-14
P. %6, pl. 38, figs, 1-3
96, pl. 38, figs. 15-17
. 9, pl.

P %6l 38 figs. 6-11
p- 98 pl. 38, figs. 4, 5
p- 98, ]:1. 38, figs. 24-26
p. 98, pl. 3§ figs. 27-29
P 8, pl. 39, figs. 1-3

p- 132, pl. 49, figs, 7-11
p-32, pl. 10, figs. £, 9

p- 126, pl. 42, figs. 6-8
p. 126, pl. 41, figs. 31-33
p. 126, pl. 42, figs. 1-3
P23, pl 1, figs. 13, 14
p- 32, pl. 29, figs. 1, 2

p. 58, pl. &, figs. 21-23

p- 142, pl. 51, figs, 17, 18

]:l.-li"E, pl. 40, figs, 15-17
p- 86, pl. 48, figs. 8,9

p. 114, pl. 35, figs. 2123
p. 68, pl. 31, figs. 5-11

p. 24, pl. 1, figs. 1-3

P- 72 pl. &, figs. 19-21
p- 72, pl. & figs. 4-6

p. T4, pl. & fig. 25

p- 92, pl. 44, figs, 13-15
p- 64, pl. 30, figs, 19-25
p. 66, pl. 30, figs. 26-32
p. &6, pl. 30, figs. 16-18
plid, pl. 48, figs. 19, 20
p. 104, pl. 48, figs. 10-14
p- 72, pl. & figs. 79

P 72, pl. & figs. 1-3

P- 72, pl. & figs. 4-6

p. 30, pl. &, figs. 26, 27
p. 104, pl. 48, figs. 30-32



Planogypsing acervalis
Flanogypsina? sp.

Planorbuling sp,
Planarbulinella larvaia
Planarbulinella? sublarvata
Planarbulinoides of. P retinaculats
Planorbulinaides? sp.
Planulinoides of. P planoconcavus
FPlotnikoving transversaria
FPomeponides lateralis
Prendogaudrying pacifica
Prendogandryina sp.
Prendohawering orientalis
Prendohawerinella dissidens?
FPrendolachlanella évwrnea
Peendolachlaneilact. P ebuwrnea
FPrendolachlanellact. P slitella
Prendolachianslla? sp,
Psendomassilina reticulata
FPrewdopolymorphing Egus
FPrendorriloculing kerimbatica
Prendotrilocufing sp. 1
Prendotrilocu fna sp. 2
FPrewdotrilocu ina sp. 3
FPrewdotrilocu ina sp. 4
Prendotriloculing? sp. 5

Pyrgo denticulata

Pyrgo of. P oblonga
Pyrgo mtaliara
Fyrgo sarsi

Pyrgo ot P sarsi
Pyrgo striolata
Fyrgo sp.

Q

Cuingquetoouling bicarinata
Cuinguetoouling of, Q). bicgrinatn
Dinguetoculing of. O, bradyana
Cuinguetoauling carinatastriata
Cuinguetoauling of, (). carinatasiriata
Chingueloculing of. (. chathamensis
Ohingueloculing cuvieriana
Cuinguetoouling of, (). cuvieriana Tp. 1
Ouinguetoouling of, (). cuvieriana Tp. 2
Cingueloculing crassa
Cuinguetoouling debenayi
Cuinguetoouling of, (. exsculpta
Cuinguetoauling of, Q). indsa
Oingueloculing ?lizardi?
Cuinguatoauling of, (). multimarginata
Cuingquetoouling neostrianila
Cuinguetoculing of, Q). patagonica
Dhingueloculing philippinensis
Cuinguetoouling pittensis
Cuinguetoouling planata
Chingueloculing quinguecarinata
Dhingueloculing schiumbergeri
Ouinguetoouling seminulim
Cuinguetoauling of, Q). subgranu lata
Chinguetoculing of. O subparkeri
Ouingueloauling tantabiddyen sis
Cuingquetoouling vandismeniensis
Chinguetoculing zhengi

p. 120, pl. 34, figs. 14
p. 120, pl. 34, fig. 5

p. 116, pl. 34, figs, 12-17
p. 116, pl. 34, figs, 18-29
p. 116, pl. 35, figs. 1-5
p-114, pl. 34, figs. 9-11
p 114, pl. 34, figs. 6-8
p. 110, pl. 43, figs. 4-6

P 26, pl. 3, figs. 13-16
p. 92, pl. 40, figs. 12-14
p- 25, pl. 3, figs. 6-10

p. 25, pl.3, figs. 11,12
p. 6, pl. 29, figs. 21,72
p. 6Z, pl. 27, figs, 25-27
p. 48 pl. 22, figs. 25-28
P 48 pl. 22, figs. 32-34
p. 30, pl. 22, figs. 22-24
p. 50, pl. 22, figs, 19-21
P 52, pl. 30, figs. 4-6

p. TE, pl. 45, figs. 23, 24
P 52, pl. 16, figs. 23-25
p. 52,pl. 16, figs. 810

p. 52, pl. 16, figs. 20-22
p- 52, pl. 16, figs. 14-19
p. 52, pl. 16, figs. 5-7

p- 53, pl. 16, figs. 11-13
p. 53, pl. 16, figs. 4-6
p- 53, pl. 12, figs. 19-21
p. 53, pl. 13, figs. 79
p- 53, pl. 13, figs. 13
p. 53, pl. 13, figs. 10-12
p 53, pl. 12, figs. 13-18
p. 54, pl. 12, figs. 22-24

p- 38, pl. 23, figs. 19-21
p. 38 pl. 23, figs. 10-15
p. 38, pl. 24, figs. 16-18
p. 38, pl. 24, figs. 4-6
P38 pl. 24, figs. 13

p. 40, pl. 24, figs. 7-9

p. 40, pl. 23, figs, 13
P- 40, pl. 23, figs. 16-18
P 40, pl. 23, figs. 72-24
p. 40, pl. 23, figs, 4-6

P 40, pl. 26, figs. 22-24
P 40, pl. 21, figs. 28-30
P 40, pl. 26, figs. 19-21
p. 40, pl. 21, figs. 19-24
p. 42, pl. 23, figs. 28-30
P- 4L pl. 24, figs. 28-33
P 42, pl. 21, figs. 10-15
P 42 pl. 28, figs. 10-21
p. 42, pl. 27, figs. 28-30
P 42 pl. 25, figs. 13-15
p. 42, pl. 25, figs, 4-6

p- 42, pl.25, figs. 13

p. 42, pl. 21, figs, 19
P 42, pl. 24, figs. 37-39
P4, pl. 28, figs, 72-24
P 4, pl. 28, figs. 4-6
P- 44, pl. 21, figs. 16-18
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Cuinguelocwling sp. 14
Chuingueloculing sp. 15
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Reussella? spinulosa
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Sahulia conioa
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Siphonaperta subagely tinatg
Siphoniferoides siphoniferis
Siphonina tubwlosa
Siphoninoides diphes
Siphoninoides achinata
Siphoninoides of. & loevigarg
Sorites orbiculus
Sorosphasral sp.

Sphaeridia papillata
Sphacrogypsing globulus
Spirillina grosseperforata
Spirillina vivipara

Spirilling sp. 1

Spirilling? sp. 2
Spiroloculing angulata
Spiroloculing of & angulata
Spirolbculing anbillarum
Spiroloculing of, & caduca
Spiroloculing convena
Spiroloculing exmia
Spirolbculing foveolata
Spiroloculing of, & mayori
Spiroloculing of 8 subimpressa
Spiroloculing cf. 5. venusta
Spiroloculing sp.
Spiroplectinela? sp.
Spirosigmaoiling? parri
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Tectularia agglutinans
Tectlaria candeiana
Ternlaria corrugara?
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Teciularia cushmani
Tecnlaria dupla
Textwlaria foliacea
Textwlaria ecodentalis
Texiwlaria ocaanica
Tectularia siricta?
Tectwlaria truncata?
Tectulariasp. 1
Tectulariasp. 2
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Trilocwling of T terquemiana Tp. 1
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Triloculing of T, vespertilio Tp. 2
Trilocwling cf T. wiesneri
Triloculing sp. 1

Trilocwuling sp. 2

Triloculing sp. 3

Trilocwlinella of T prendooblonga
Trochamming carinata
Trochamming sp.
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Vaginwlinopsis? sp.
Valvudineria? sp.
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