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Abstract The new coral Heteroamphiastrea loeseri gen. nov. et sp. nov., family 8 

Carolastraeidae, superfamily Heterocoenioidea, is described from the Lower Aptian of 9 

the Lindi Region (Tendaguru area) in SE Tanzania. The new genus is characterised by 10 

a cerioid colony type, an underdeveloped septal system with bilateral symmetry 11 

defined by a strong main septum with secondary outgrowths and the presence of a 12 

marginarium. Overall, this monospecific genus shows skeletal features of the family 13 

Carolastraeidae, but like other genera of the family, it shares some morphological 14 

features with the families Heterocoeniidae (Heterocoenioidea) and Amphiastreidae 15 

(Amphiastreoidea). Heteroamphiastrea gen. nov. exemplifies corals with relatively 16 

rare morphology, they are the most controversial Mesozoic corals without consensus 17 

on high-rank taxonomy. Heterocoenioidea and Amphiastreoidea have been recently 18 

classified into the suborder Heterocoeniina, Amphiastreina or Pachythecaliina, 19 

separately or together. Further, they were classified into the order Scleractinia or into 20 

the extinct order Hexanthiniaria.  21 

Keywords: corals, heterocoeniids, amphiastreids, septal pattern, Lower Cretaceous, 22 

Africa 23 

 24 

Introduction 25 

Corals from the family Carolastraeidae Eliášová, 1976 (superfamily 26 

Heterocoenioidea Oppenheim, 1930) have corallites with bilateral symmetry defined 27 

by stronger developed septa along one side of the corallite or by an enlarged, main 28 

(primary) septum. They share these skeletal characters with representatives of the 29 

family Amphiastreidae Ogilvie, 1897 (superfamily Amphiastreoidea Ogilvie, 1897). 30 

In some carolastraeids, only one strong septum is well developed, while other septa 31 

are absent, rare or poorly developed. The main septum can display spiny 32 
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ornamentation of septal faces or have prominent, secondary outgrowths. The newly 33 

distinguished genus exemplifies such skeletal morphology. The corals discussed 34 

herein, some of them with an unusual morphology in the order Scleractinia, are 35 

perhaps the most taxonomically controversial Mesozoic corals, of which the 36 

systematic position at suborder and order levels is debatable.  37 

The present paper is a contribution to the knowledge of the Lower Cretaceous 38 

corals from the Southern Hemisphere. Most corals of this age have been described 39 

from the Northern Hemisphere, largely from the Western Atlantic, Central and 40 

Western Tethys (Löser et al., 2002; Löser, 2016b). Papers on corals from Africa are 41 

rare. Aptian corals from Tanzania and Kenya were described by Dietrich (1926) and 42 

Löser (2008a), but a coral similar to Heteroamphiastrea loeseri gen. et sp. nov. is 43 

unknown in this area. 44 

 45 

Material and geological background 46 

The new genus and new species were established based on the specimen B. M. 47 

(N. H.) Palaeont. Dept. R. 51133, housed at the Natural History Museum, London, 48 

UK [formerly the British Museum (Natural History)]. The museum specimen label 49 

includes the following data (geographic names in brackets according to Google 50 

Earth): ’British Petroleum Co. Colln. Presented June 1983. Tanzania, Mavudyi 51 

[Mavuji]–Rufyi [Rufiji]  area, road to Pungutini, via Kumjumbi from main Dar es 52 

Saalam/Lundi [Lindi] road near Samaruga. Location no DMM 329 (0.4 miles along 53 

old road to Njunjo [Njiunjo]  near turn off from present Kilwa–Njunjo [Njiunjo] road’. 54 

The age was determined as Early Cretaceous and the coral taxonomy as Amphiastrea. 55 

Four thin-sections made by the present author are housed together with the holotype at 56 

the Natural History Museum, London. 57 
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 The outer surface of the coral colony is relatively well preserved. Coral calices 58 

are filled with coarse calcite crystals, in a few calices also by quartz grains. Based on 59 

the museum label and information from Dr. Hannes Löser (pers. comm., 2012; see 60 

also Löser, 2008a) the stratum typicum of the new species is attributed to deposits 61 

from the informal unit of the Kiturika member, being of early Aptian age (Weissi–62 

Furcata zones; Peybernès and Förster, 1987) and outcropping in the Kiturika Mts in 63 

SE Tanzania (Fig. 1). Unfortunately, the exact location of the studied sample was not 64 

established. The Mavudyi [Mavuji]–Rufyi [Rufiji] area is located between the river 65 

Rufiji to the north (Pwani region) and the Mavuji river to the south (Lindi Region). 66 

Based on information from the museum label and Google Earth it is supposed that the 67 

studied specimen was collected between the localities of Njiunjo and Kilwa in the 68 

Lindi Region, Kilwa District. Figure 1 shows the general position of the sampling 69 

sites (without names) of material from Dietrich’s (1926) collection, based on the map 70 

published by Löser (2008a), including the localities Njiunjo and Kilwa which are not 71 

indicated on Löser’s map. It should be underlined that the exact sampling sites of 72 

these samples are also not known. They were collected at many sites, partly from 73 

loose gravel (see Löser, 2008a). 74 

 Upper Jurassic–Lower Cretaceous (Late Valanginian–Aptian) corals from SE 75 

Tanzania were described by Dietrich (1926). His Lower Cretaceous collection was 76 

revised by Löser (2008a), who described 15 species from the Upper Valanginian and 77 

31 species from the Aptian. The geology of the area with coral sites was recently 78 

reviewed by Löser (2008a). The geology of the neighbouring, but located further 79 

south, part of the Tendaguru area, was presented by Bussert et al. (2009). In the 80 

literature, the Tendaguru area is known mainly because it hosts one of the most 81 

famous dinosaur excavation sites of the 20th century. The German Tendaguru 82 
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Expedition (1909–1913) excavated and examined continental sedimentary succession 83 

intercalated with marine beds. The Upper Jurassic rocks of the Tendaguru Formation 84 

contain, among others, the only diverse theropods from Gondwana. Less is known 85 

about invertebrates. Recently, this area was again paleontologically explored 86 

(Heinrich et al., 2001; Aberhan et al., 2002).  87 

Among the corals described by Dietrich (1926) and Löser (2008a), there is one 88 

carolastraeid (originally classified as heterocoeniid) coral represented by Latusastrea 89 

irregularis [classified by Löser (2008a) as Heterocoeniina] from the Lower Aptian, 90 

and three amphiastreid species (classified as Amphiastreina), namely Amphiastrea 91 

paronai and two species belonging to Metaulastraea (= Amphiaulastrea): M. 92 

pompeckji and M. guiscardii. Except for the last species, which is from the upper 93 

Valanginian–lower Aptian deposits of the Likonde Kitali plateau, Kituhawi, other 94 

taxa were described from the lower Aptian deposits of the Kiturika Mts (originally the 95 

upper Aptian; Löser, 2008a, and H. Löser, pers. comm., 2012; see Peybernès and 96 

Förster, 1987 for stratigraphy).  97 

Aberhan et al. (2002) interpreted the palaeoecology and depositional 98 

environments of the Tendaguru Beds, including Upper Jurassic coral-bearing deposits 99 

(e.g., coral-oyster biostromes). It is difficult to make inferences about the depositional 100 

and environmental setting of deposits from which the studied coral derived, because 101 

of the lack of exact location and data on coral-bearing deposits. The lower Aptian 102 

informal unit Kiturika member is assumed to have coral-bearing deposits. Löser 103 

(2008a) provided some data on the age, lithology and regional issues of the lower 104 

Aptian coral-bearing Kiturika limestones ("Urgonian" facies) deposited on a 105 

carbonate ramp; however, without providing any paleoenvironmental interpretation. 106 

The presence of quartz grains in a few calices of the coral studied in this paper 107 
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suggests a mixed carbonate-siliciclastic environment or at least records some 108 

terrigenous input. 109 

The coral fauna from Tanzania displays low endemism and is typical of  the 110 

Lower Cretaceous coral assemblages known from the Central Tethys, the Caribbean, 111 

and even the Western Pacific (Japan), but it shows differences with the Tibetan faunas 112 

(Löser, 2008a). 113 

 114 

Carolastraeids with prominent main septum and/or septal outgrowths 115 

 Heteroamphiastrea loeseri gen. nov. et sp. nov. provides new data on unusual 116 

septal pattern and septal ornamentation of carolastraeid taxa. The new genus is 117 

established based on the combination of skeletal features including (i) poorly 118 

developed septal apparatus with bilateral symmetry defined by a strongly developed 119 

main septum, and (ii) the presence of outgrowths from the lateral faces of the main 120 

septum. Bilateral symmetry is present in many genera of the superfamilies 121 

Heterocoenioidea and especially the Amphiastreoidea. It is usually defined by 122 

stronger developed septa along one side of corallites, with a more or less prominent 123 

main septum. More rarely, there are genera displaying only one or very few septa, 124 

whilst the others are highly underdeveloped or absent (corals 1–2, 9 in Tab. 1; Figs 125 

2.1, 2. 9). In fact, they may be developed as septal spines, instead of typical septal 126 

plates (Morycowa, 1971, fig. 22). Hence, septa or septal spines are difficult to count, 127 

as in some species of Latusastrea d'Orbigny, 1849, Thecidiosmilia morycowae 128 

Kołodziej, 1995 and Pachythecophyllia eliasowae Kołodziej, 2003 (see also 129 

Kołodziej and Marian, in review). Septal apparatus in some carolastraeids, 130 

exemplified by the new genus, is far from traditional scleractinian septal pattern and 131 

septal insertion. However, as stated by Cuif (2010, p. 365) ’homogeneity of septal 132 
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insertion among the various families is simply postulated and still far from being 133 

established on the basis of serial sections’. 134 

 The new genus exemplifies carolastraeid corals with prominent main septum. 135 

In extreme cases, such as in Pachythecophyllia eliasovae (see Kołodziej, 2003, 2015; 136 

and for discussion Kołodziej et al., 2012), in an undetermined Aptian coral from 137 

Romania (Kołodziej and Marian, in review) and in the amphiastreid Monoaulastrea 138 

rawi (see Löser et al., 2009; see also Fig. 2.9), only one, long septum is clearly 139 

recognisable. Septal outgrowths on the main septum are another important feature of 140 

the new genus. Strongly ramified septa (or only the main septum) occur in the 141 

carolastraeid “Preverastraea” tenuiseptata (Kołodziej, 1995; possibly a new 142 

carolastraeid genus – see Löser 2008b), and in the family Paronastraeidae Beauvais, 143 

1974: Hexasmilia de Fromentel 1870 (see Schöllhorn, 1998; Löser, 2008c; Kołodziej 144 

et al., 2012), in solitary Hexasmiliopsis Löser, 2008, Paronastraea Beauvais, 1974, 145 

and Tiarasmilia Wells, 1932 (Beauvais, 1977; Löser, 2006, 2008c, 2010) (Tab. 1, Fig. 146 

2). Septal outgrowths in carolastraeids, heterocoeniids and paronastreids are 147 

sometimes called apophysal septa; however, this term should be limited to regularly 148 

developed structures, usually near-parallel to the main septum/septa. They are well 149 

developed in the family Rhipidogyridae of the suborder Rhipidogyrina (Eliášová, 150 

1973), but, among the Heterocoenioidea, they occur only in paronastreids as 151 

Paronastraea and Tiarasmilia. 152 

 According to some authors, the wall in some Amphiastreoidea and (in more 153 

rarely expressed opinion) also in the Heterocoenioidea, is the primary unit, in contrast 154 

to most of the scleractinian corals. A wall can be generally described as developed in 155 

advance of septa or more specifically as pachytheca (e.g., Melnikova and Roniewicz, 156 

1976; Kołodziej, 1995; Roniewicz and Stolarski, 2001; Stolarski and Russo, 2001; 157 
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Kołodziej et al., 2012; Ricci et al., 2018). Alternatively, the wall in Heterocoenioidea 158 

is determined as thick-trabecular (Morycowa, 1971; Roniewicz, 2008), trabecular or 159 

septothecal (Löser, 2016b; Löser et al., 2019). Table 2 shows the features of septal 160 

faces and septal configuration in corals of the discussed families Carolastraeidae, 161 

Heterocoeniidae, Paronastraeidae (Heterocoenioidea) and Amphiastreidae 162 

(Amphiastreoidea) (based on Löser, 2016b, fig. 5.1.1.6, slightly modified).  163 

 Figure 2 shows schematic drawings of corallites of species representing genera 164 

(three of them are monospecific) which in Table 1 are compared with the new genus. 165 

These genera are similar to Heteroamphiastrea in having a ramified main septum 166 

and/or in having marginarium. As a whole, these nine genera are known since the 167 

Oxfordian to Campanian, but three of them occur only in the Barremian–Albian. 168 

However, the Heterocoenioidea occur predominantly in Lower Cretaceous rocks, 169 

mainly in the Barremian–Albian, while the Amphiastreoidea occur predominantly in 170 

the Upper Jurassic. Generally, corals are significantly more common in the Aptian 171 

than in other Cretaceous stages (only in the Western Atlantic province – in the 172 

Albian). This also concerns the Southern Tethys province (e.g., Tanzania) (Löser, 173 

2016b). Despite the lack of precise location and age of coral-bearing deposits, the 174 

stratigraphic distribution pattern of the corals supports an assumed early Aptian age of 175 

the studied coral.  176 

 177 

Taxonomic position of the family Carolastraeidae 178 

 Corals similar to the new genus (especially genera 1 and 2 in Tab. 1 and in 179 

Fig. 2) were usually classified in the family Heterocoeniidae Oppenheim, 1930. 180 

Recently, Löser (2016a) proposed the incluion of heterocoeniid genera with septa 181 

arranged in a bilateral symmetry into the family Carolastraeidae Eliášová, 1976 (both 182 
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families belong to the superfamily Heterocoenioidea Oppenheim, 1930). Previously, 183 

Carolastraeidae contained only Carolastraea Eliášová, 1976 and Paracarolastraea 184 

Kołodziej, 2012 and were considered morphologically (thus possibly also 185 

phylogenetically) related with Amphiastreidae (Eliášová, 1976; Melnikova and 186 

Roniewicz, 1976; Stolarski and Russo, 2001; Stolarski and Roniewicz, 2001; 187 

Kołodziej et al., 2012). As concerns high-rank systematic position, corals of the 188 

Heterocoenioidea have been classified differently during the last 20 years. Morycowa 189 

and Marcopoulou-Diacantoni (2002), Roniewicz (2008), Löser (2006, 2016a) and 190 

Löser et al. (2013) classified these corals independently from Amphiastreoidae in the 191 

suborder Heterocoeniina Beauvais, 1974. Recently, Löser (2016b) and Löser et al. 192 

(2019) proposed to use the superfamilies Heterocoenioidea and Amphiastreoidea in 193 

place of suborders. In contrast, corals from the Heterocoenioidea and 194 

Amphiastreoidae were classified together in the Amphiastreina Alloiteau, 1952 or 195 

Pachythecaliina Eliášová, 1976 by Kołodziej (1995, 2003, 2015), Kołodziej et al. 196 

(2012), Baron-Szabo (2014, 2018) and Ricci et al. (2018). Stolarski and Russo (2001) 197 

considered carolastraeids and heterocoeniids as Pachythecaliina sensu lato, thus much 198 

easier clustered with amphiastreids than with other coeval coral groups. Further 199 

inconsistencies concern systematic position at the order level. Kołodziej et al. (2012), 200 

Kołodziej (2015) and Ricci et al. (2018) classified heterocoeniids (together with 201 

amphiastreids) in the exctinct order Hexanthiniaria. Most specialists classify these 202 

corals as Scleractinia, even though some of them classify Amphiastreoidae in the 203 

order Hexanthiniaria (Eliášová, 1976, 1978; Roniewicz, 2008; Morycowa 2012; 204 

Melnikova and Roniewicz, 2017). The present paper concerns only coral taxonomy at 205 

the genus level. 206 

 207 
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SYSTEMATIC PALEONTOLOGY 208 

Superfamily HETEROCOENIOIDEA Oppenheim, 1930 209 

Family CAROLASTRAEIDAE Eliášová, 1976 210 

Heteroamphiastrea gen. nov. 211 

Type species. Heteroamphiastrea loeseri sp. nov., by monotypy. 212 

Derivation of name. The genus showing similarities both to corals from 213 

Heterocoenioidea and from Amphiastreoidea. 214 

Geographic occurrence. Tanzania. 215 

Stratigraphic occurrence. Lower Aptian.  216 

Discriminative diagnosis: Coral of the family Carolastraeidae with (i) cerioid colony, 217 

(ii) long and thick main septum with strong septal outgrowths and very short and 218 

poorly developed other septa arranged in bilateral symmetry, (iii) intracalicinal 219 

marginal and septal budding, and (iv) regular marginarium or marginal pockets. 220 

Remarks. The new genus is described based on the combination of three skeletal 221 

features: (i) the bilateral symmetry defined by a prominent main septum, (ii) the 222 

presence of septal outgrowths on the main septum, and (iii) the presence of a 223 

marginarium. Short, irregularly developed “septa” may in fact be septal spines, as in 224 

some other carolastraeids and heterocoeniids (Morycowa, 1971, fig. 22). With respect 225 

to poorly developed septal apparatus, Heteroamphiastrea gen. nov. is similar to the 226 

cerioid Thecidiosmilia morycowae [Fig. 2.2; compare Kołodziej (1995) and Löser 227 

(2009) for contrasting systematic approaches to this species] and the cerioid 228 

amphiastreid Monoaulastraea Löser, Stemann and Mitchell, 2009 (Löser et al., 2009 229 

and Fig. 2.9 in the present paper). However, T. morycowae lacks marginarium and 230 

septal outgrowths, although the main septum may be ornamented with large granules. 231 

Monoaulastraea has only one septum and strongly developed marginarium, whilst 232 
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septal outgrowths are lacking. Monoaulastraea was classified into the 233 

Amphiastreidae, however, budding in this genus is intracalicinal and marginal (Löser 234 

et al., 2009), without evidence for typical Taschenknospung. The cerioid carolastraeid 235 

“Preverastraea” tenuiseptata Kołodziej, 1995 (Fig. 2.1; see also Löser, 2008b) has 236 

septal outgrowths, but not so strongly developed as in the new genus, it displays much 237 

better developed marginarium, and septa are more numerous and much longer while 238 

the main septum is much thinner. In comparison to other carolastraeids, the new genus 239 

shows the strongest development of the main septum with regard to thickness. 240 

Marginarium is well developed in most amphiastreid genera, but until now was 241 

known only in one cerioid carolastraeid “Preverastraea” tenuiseptata (see Kołodziej, 242 

1995). Coral skeleton is strongly recrystallized in some parts of colony and corallites 243 

are short, thus obtaining good longitudinal sections is difficult, but oblique sections 244 

show that endotheca is clearly composed of large dissepiments. The midline is visible 245 

within the wall and in central parts of the main septum in most corallites, but its origin 246 

is unknown. 247 

 248 

Heteroamphiastrea loeseri gen. nov. et sp. nov. 249 

Figs. 3–4 250 

Derivation of name. loeseri – The new species is named in honour of Hannes Löser 251 

(Universidad Nacional Autónoma de México, Hermosillo), researcher of Cretaceous 252 

corals, including corals from Tanzania.  253 

Type material. Natural History Museum, London, UK; holotype specimen B.M. 254 

(N.H) Palaeont. Dept. R. 51133.  255 

Type locality. Lindi Region, Kilwa District, SE Tanzania. 256 

Type horizon. Lower Aptian, Kiturika member. 257 
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Referred material. One specimen, four thin sections.  258 

Diagnosis. Heteroamphiastrea with larger inner corallite diameter 1.3–2.4, smaller 259 

inner corallite diameter 1.1–1.9¸ distance between calicular centres 1.5–2.8. Apart 260 

from the strongly developed main septum, other septa or septal spines are rare, usually 261 

very short and poorly developed, up to ca. 12, but their number varies among 262 

corallites.  263 

Dimensions.  264 

 n min–max  µ s cv µ±s 265 

ccd  50 1.5–2.8  2.10 0.35 16.6 1.77–2.48 266 

clmin  50 1.1–1.9  1.57 0.27 17.3 1.29–1.84 267 

clmax  50 1.3–2.4  1.83 0.31 17.3 1.51–2.15 268 

Abbreviations used to describe the dimensions of the coral: ccd – distance between 269 

calicular centres; clmin – smaller inner corallite diameter; clmax – larger inner 270 

corallite diameter; s – standard deviation; min–max – lowest and highest measured 271 

value; µ – arithmetic mean (average); cv – coefficient of variation according to K. 272 

Pearson; µ±s – first interval; n – number of measurements. Thin sections were 273 

measured and values were calculated using PaleoTax/Measure 1.6 274 

(http://www.paleotax.de/measure, © Hannes Löser). 275 

Description. Cerioid colony. Corallites polygonal. Septa are rare, short, possibly 276 

mostly septal spines, difficult to count, up to ca. 12, irregularly developed. The 277 

number of septa varies among corallites. Septa arranged in the bilateral symmetry. A 278 

main septum strongly developed, very thick and long (e.g., Figs. 3.4–6, 4.1–3), with 279 

lateral, often strong septal outgrowths, commonly perpendicular to the main septum 280 

(e.g., Figs. 3.6, 4.1–3, 6–7). Short “septa” appear to represent mostly differentially 281 

developed septal spines, rather than true septal plates, resulting in the differences in 282 
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their number in corallites. Large dissepiments occur between septa and septal 283 

outgrowths (e.g., Fig. 4.3, 6, 8). Lonsdaleoid septa present (e.g., Fig. 4.3, 6, 8). 284 

Budding intracalicinal marginal (Fig. 4.4) and septal (Fig. 4.5). Most corallites have 285 

well developed marginarium or “marginal pockets” (Figs. 3.4–6, 4.4). Microstructure 286 

not preserved, only the midline is visible within the wall and in the central part of the 287 

main septum in many corallites (Fig. 4.1, 7–8). Oblique sections show endotheca 288 

composed of large dissepiments (Fig. 4.8). 289 

Remarks. It is possible that some “marginal pockets” may, in fact, represent new 290 

formed individuals, resulted from marginal budding. Serial sections are required to 291 

decipher whether these buds were established in a wall (as in Taschenknospung 292 

budding, diagnostic for Amphiastreidae). A new corallite in Fig. 4.4 seems to enlarge 293 

at the expense of the calicular space of the parental corallite (as in Taschenknospung; 294 

see Melnikova and Roniewicz, 1976). The same problem with the exact character of 295 

the type of budding (marginal budding vs Taschenknospung) occurs in the 296 

carolastraeid Thecidiosmilia morycowae (Kołodziej, 1995, fig. 5D and Fig. 2.2 in the 297 

present paper).  298 

Distribution. Lower Aptian, Lindi Region, Kilwa District, SE Tanzania. 299 

 300 
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Figure captions 444 

TABLE 1 – Selected corals from Heterocoenioidea and Amphiastreoidea showing 445 

some similarities to the new genus. 446 

TABLE 2 – Character of septal ornamentation and symmetry of the septal apparatus 447 

in corals of families Carolastraeidae, Heterocoeniidae, Paronastraeidae and 448 

Amphiastreidae. 449 

Figure 1. 1, General locations of Lower Cretaceous coral sites in Kiturika Mts; 2, 450 

main locations of lower Aptian corals described by Dietrich (1926) and Löser (2008a) 451 

from the Kiturika member (based on Löser 2008a, simplified). The type locality of the 452 

studied sample is located between localities Njinjo and Kilwa. 453 

Figure 2. Schematic drawings of corallites (transverse sections) of representative 454 

species from genera compared in Table 1 with the new genus. 1, “Preverastraea” 455 

tenuiseptata Kołodziej, 1995; 2, Thecidiosmilia morycowae Kołodziej, 1995; 3, 456 

Latusastrea rubrolineata Löser et al., 2009; 4, Heterosmilia spinosa Kołodziej, 2012 457 

(see Kołodziej et al., 2012); 5, Hexasmilia elmari Löser, 2008 (see Löser, 2008b); 6, 458 

Paronastraea bassanii (Prever, 1909) (see Löser, 2006); 7, Hexasmiliopsis saldanai 459 

Löser, 2008 (see Löser, 2008c); 8, Tiarasmilia casteri Wells, 1932 (see Löser, 2010); 460 

9, Monoaulastrea rawi Löser et al., 2009. Literature data are indicated only if the 461 

image drawn is based on a figure from a paper other than this one where the species 462 

were described. Scale bar is 1 mm. 463 
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Figure 3. Heteroamphiastrea loeseri gen. nov. et sp. nov. 1, external surface of the 464 

holotype; 2, part of the external surface of the colony and polished surface of the 465 

transverse section; 3–6, transverse sections through corallites from the outer part of 466 

colony. Corallites have well developed marginarium (4–5) or marginal pocket (6); 4, 467 

schematic drawing of a corallite; 6, corallite with relatively numerous septa. 468 

Figure 4. Heteroamphiastrea loeseri gen. nov. et sp. nov. 1–8, transverse sections 469 

showing corallites with strongly developed main septum bearing coarse lateral 470 

outgrowths mostly perpendicular to the septum; 3, a main septum is significantly 471 

wider at the part close to the wall; 4, marginal budding; 5, septal budding. Note main 472 

septum of new corallites (black arrows) and quartz grains (white arrow); 6, detail 473 

from 5; 7, a main septum with coarse lateral outgrowths; 8, detail from 7, arrow 474 

indicates lonsdaleoid septum; 9, oblique section through two corallites showing large 475 

dissepiments (arrows). 476 











 

TABLE 1 – Selected corals from Heterocoenioidea and Amphiastreoidea showing some 

similarities to the new genus 

 

Coral taxa    Selected skeleton features  Stratigraphic 

          range 

 

Heteroamphiastrea loeseri   ceriod; marginarium present;   early Aptian 

gen. nov. et sp. nov.   strong septal outgrowths 

1. “Preverastraea” tenuiseptata ceriod; marginarium present;   Barremian–

     septal outgrowths   early Aptian  

2. Thecidiosmilia morycowae  cerioid; septal outgrowths   late  

          Oxfordian 

          –early Aptian 

3. Latusastrea    plocoid; septal outgrowths   late  

          Oxfordian–

          middle Albian  

4. Heterosmilia    phaceloid; septal outgrowths   late  

          Barremian–

          middle Albian 

5. Hexasmilia    phaceloid; septal outgrowths   late  

          Santonian–

          Campanian 

6. Paronastraea    plocoid; septal outgrowths   Barremian–

          early Aptian 

7. Hexasmiliopsis   solitary; septal outgrowths   early Aptian

  



8. Tiarasmilia    solitary; septal outgrowths   Barremian–

          early  

          Cenomanian 

9. Monoaulastrea rawi  cerioid; marginarium present;   late   

    septal smooth face    Oxfordian–  

         Aptian  

 

Heteroamphiastrea loeseri and taxa 1–3 represent Carolastraeidae, taxon 4 – 

Heterocoeniidae, genera 5–8 – Paronastraeidae, species 9 – Amphiastreidae. Numbers 1–9 

refers tu numbers in Figure 2. 

 



 

TABLE 2 – Character of septal ornamentation and symmetry of the septal apparatus in 

corals of families Carolastraeidae, Heterocoeniidae, Paronastraeidae and Amphiastreidae  

 

Family    Lateral face of septa  Septal symmetry   

 

Carolastraeidae   ornamented   bilateral 

Heterocoeniidae  ornamented   radial  

Paronastraeidae   ornamented   radial 

Amphiastreidae  smooth    bilateral 

     or with small granules 
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