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The morphology of stony corals (Scleractinia) remains the only means to reconstruct the most inclusive evolutionary 
history of the clade comprising both extant and extinct species. The definitions of morphological characters and their 
associated trait states are critical for assembling a dataset that could be analysed for phylogenetic reconstruction. Here, 
we present coral morphological data that consist of more than a hundred characters reviewed by the Corallosphere 
working group. These characters would eventually form the basis of a data matrix used to reconstruct the phylogeny of 
all extinct and extant scleractinian families. The initial results obtained by the working group comprise poorly resolved 
trees, which are biased by the complexity of the multiple character states and the multiplicity of researchers involved 
in the coding process. When the analysis is restricted to matrices consisting of families from the Triassic and Jurassic 
periods and coded by a single person, resolution increased, allowing for further exploration of various ingroups and 
outgroups. The results presented here represent analyses of (i) a data matrix with all families represented by their type 
genus; (ii) a data matrix with selected families represented by their solitary or phaceloid genera; (iii) a data matrix with 
only Triassic corals; (iv) a data matrix with only Jurassic corals; (v) a data matrix with Triassic and Jurassic corals; and 
(vi) data matrices with several outgroups. Well-resolved trees have been obtained in several cases. Phylogenetic rela-
tionships among basal, robust and complex groups established using molecular data are discussed in the context of the 
morphological phylogeny obtained here.
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Introduction
For two centuries of research on fossil corals, coral workers 
have studied the taxonomic classification of corals. The in-
credibly wide array of morphological possibilities of these 
organisms has resulted in an enormous diversity of nom-
inal taxa, which is not always justified whatever the taxo-
nomic rank. Reconstruction of the evolutionary history of 
Scleractinia began with some rare early attempts to under-
stand phylogenetic relationships among corals at the family 
and superfamily levels. The drawing by Volz (1896) at the 
end of a monograph devoted to Late Triassic corals was a 
significant early hypothesis. Already in this depiction, the 
basic question of the evolutionary link between the Paleozoic 

Rugosa and the modern corals was considered. This question 
has been subsequently treated by various authors in different 
ways. Some of them assumed Rugosa to be the ancestor of 
Scleractinia (Schindewolf 1942; Cuif 1977), while others as-
sumed a separated origin from non-skeletal cnidarians (Oliver 
1980a,b; Stanley and Schootbrugge 2009) or an ancient com-
mon origin to Scleractinia and Rugosa (Stolarski et al. 2011).

The long-standing debate was mainly based on the septal 
insertion, the original mineralogy of the skeleton, and also 
on the Early Triassic gap in the fossil record. This debate was 
complicated by several issues, including the discovery of 
scleractinian-like corals in the Paleozoic (Kilbuchophyllida; 
Scrutton and Clarkson 1991), the discovery of calcitic scler-
actinians (Stolarski et al. 2007), the splitting of the order 
Scleractinia proposed by some authors with the appear-
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Fig. 1, continued.
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ance of the new order Hexanthiniaria (Montanaro-Gallitelli 
1975), the new order Lemniscaterina (Montanaro-Gallitelli 
1979), the Scleractiniamorph informal group characterised 
by the genus Furcophyllia (Stolarski et al. 2004), and the 
new incertae sedis family Hispaniastraeidae (Boivin et al. 
2019), which has the shape of tabulate corals. The discovery 
that scleractinians can abandon their skeleton in some situ-
ations and that some soft corals appear to be derived from 
stony corals has also been explored for its phylogenetic con-
sequences (Stanley and Fautin 2001; Medina et al. 2006).

In parallel, the growing interest in cladistic methods has 
led to phylogenetic trees reconstructed based on molecular 
data of extant corals (Romano and Palumbi 1996; Kitahara 
et al. 2016; Quattrini et al. 2020; Quek et al. 2023). These 
trees demonstrated the necessity of a profound revision of 
the phylogeny of fossil corals (for instance those of Wells 
1956; Krasnov 1970; Veron 1995). Previous attempts to ap-
ply such methods to morphological characters have been 

proposed for some restricted parts of the tree (for instance 
Fungiidae in Cairns 1984; Budd and Bosellini 2016; Budd 
et al. 2019) or at least to present the evolution of some 
groups with regards to synapomorphies (pachythecal corals 
in Stolarski and Russo 2001).

Analyses of the scleractinian phylogeny based on skeletal 
characters have had to grapple with the low numbers of stable 
characters. The homoplastic nature of many morphological 
characters resulting in iterative evolution (Lathuilière 1996a, 
b) is, of course, a challenge. The reticulate evolutionary pat-
tern thought to have driven the diversification of scleractin-
ians (Veron 1995) is also a challenge for cladistic approaches 
but it is assumed that this process is more pertinent at lower 
taxonomic levels (species, genera) than for higher levels 
(families, suborders). The revision of Scleractinia for the 
Treatise on Invertebrate Paleontology has been an opportu-
nity to examine the definition of morphological terms by the 
Corallosphere working group (see the list of participants at 

Fig. 1. Biostratigraphic chart of coral genera. Question marks with no background refer to taxonomic uncertainties. Question marks with black back-
ground refer to chronostratigraphic uncertainties. Major extinction events in vertical red lines.
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the end of this paper). This work has led to the establishment 
of a list of 120 characters with their character states that will 
be used to create new phylogenetic reconstruction based on 
skeletal morphology, which can be contrasted with the mo-
lecular phylogeny (e.g., Huang et al. 2014, 2016; Kitahara et 
al. 2016). Due to poorly resolved results of our past unpub-
lished attempts, we limit our investigation in this paper to the 
early history of corals (Jurassic and Triassic) analysed with a 
restricted set of characters.

Material and methods
A total of 120 characters (with two or more character states) 
for scleractinian families were consolidated from literature 
and processed in Mesquite 3.6 (Maddison and Maddison 
2021). A first subset of 98 characters that apply to Jurassic 
and Triassic was extracted from the full dataset for anal-
ysis. A second subset of 75 characters that apply only to 

solitary or phaceloid corals was also extracted for sepa-
rate analysis. These characters are given in SOM 1: table 1 
(Supplementary Online Material available at http://app.pan.
pl/SOM/app69-Lathuiliere_etal_SOM.pdf). Triassic and 
Jurassic families were coded by a single researcher (BL) 
to avoid discrepancies in the interpretation of morpholog-
ical terms. In the first series of analyses, all Triassic and 
Jurassic families were coded based on their type genera. 
This may be a simplification that can obscure the intra-fa-
milial variability. Choosing the type genus is just a way to 
avoid further nomenclatural confusion in an already com-
plex taxonomic situation. In a second series of runs, only 
solitary and phaceloid forms were considered. Because of 
this limitation, the type genus of the family could not always 
be coded. For instance, Thamnasteriidae, a family devoid 
of solitary or phaceloid forms, were coded , to a young 
specimen of Thamnasteria mettensis. In addition, several 
families could not be included in this second series of runs. 
Matrices are given in SOM 2.

Fig. 2. Maximum parsimony cladogram of Jurassic families inferred with 98 characters and Gardineriidae as outgroup. The four drawings at right illustrate 
character states: septum dominated by thickening deposits (A), septum with close trabecular axes (B), septum with irregularly placed trabecular axes (C), 
and septum with regularly placed trabecular axes (D). Coloured frames represent the groups defined by the type of ornamentation of septa. Black arrows 
are characters states of septal ornamentation (illustrated) the blue arrow corresponds to the first appearance of synapticulae and green arrow to the first 
appearance of pennulae (both not illustrated).
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Maximum parsimony (MP) trees were reconstructed us-
ing tree searches performed in TNT 1.5 (Goloboff 1999; 
Nixon 1999; Goloboff et al. 2008). Gardineria (the type 
genus of the Gardineriidae for its place as the basal branch 
in molecular trees), Numidiaphyllum (as a good candidate 
for ancestry among Rugosa) and Kilbuchophyllia (as a 
Paleozoic scleractinian-like possible ancestor) were coded 
as outgroups independently in separate datasets. Each 
dataset was analysed with 10 000 random additions, with 
each utilising 100 cycles of sectorial searches, ratcheting, 
drifting, and tree fusing (Goloboff et al. 2008). Gaps were 
treated as missing data. Node supports were assessed using 
10 000 bootstrap pseudoreplicates.

To date the divergence of branches, a biostratigraphic 
chart (Fig. 1) for all Triassic and Jurassic genera (around 300 
genera) was constructed to determine the first occurrence of 
each family. As it is often a matter of debate, for traceabil-
ity requirements, the first and last occurrences taken into 
consideration are presented here with the corresponding 
bibliographical references in SOM 1: table 2. Uncertainties 
in identifications were distinguished from chronological 

uncertainties. Long absences of occurrences between two 
occurrences were graphically marked. The resolution was 
that of a geological stage. In other words, a genus considered 
to occur in the Domerian substage was considered present 
throughout the whole Pliensbachian stage.

Results
The first result involves a set of 30 Jurassic families repre-
sented by their type genus and analysed with 98 characters. 
The outgroup is Gardineriidae. The resulting cladogram, pre-
sented in Fig. 2 is generally well-resolved. The cladogram 
can be interpreted by the delimiting three groups: (i) a basal 
group characterised by smooth septa and including pachythe-
cal corals and corals dominated by thickening deposits; (ii) a 
middle group characterised by scattered granules with closely 
packed trabecular axes; (iii) an apical well-defined group with 
spaced trabecular axes generally producing small columns re-
ferred to as “trabeculae” in the past literature, accompanied 
by the gains of synapticulae and pennulae. 

Fig. 3. Strict consensus of eight maximum parsimony cladograms of Jurassic families represented by solitary or phaceloid genera inferred with 75 charac-
ters and Gardineriidae as outgroup. The four drawings at right illustrate character states: septum dominated by thickening deposits (A), septum with close 
trabecular axes (B), septum with irregularly placed trabecular axes (C), and septum with regularly placed trabecular axes (D). Coloured frames represent 
the groups defined by the type of ornamentation of septa. colours are independent between figures because  analyses are independent. Coloured frames 
represent the groups defined by the type of ornamentation of septa. Colours are independent between figures because  analyses are independent.
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To test the extent to which colonial structures may influ-
ence taxon placement on the cladograms, a dataset with only 
solitary and phaceloid forms was analysed independently 
with fewer characters and a more limited number of families 
(Fig. 3).

To illustrate the impact of the choice of outgroup, an 
unrooted tree is also presented (Fig. 4).

Triassic families treated with the whole set of 98 cha-
racters with the same outgroup do not produce a well-
resol ved tree (Fig. 5). Pachythecal corals represented by 
Zardinophyllidae appear to be basal. A small group of pen-
nular corals appear as apical (Astreomorphidae, Pamiro-
seriidae, and Cuifastraeidae) but ornamented septa appear 
in mixed sequences with smooth septa families.

Another cladogram obtained with poor resolution is a 
Triassic tree with the families represented by their type 
genera and with the subset of 98 characters in which Kil-
buchophyllia is used as the outgroup. Here the tree only 
shows the apical group characterised by highly ornamented 
septa with spaced trabecular axes (with an exception for 
Astraeomorphidae that show pennular ornamentation but 
not these microstructural features).

The tree obtained with only solitary and phaceloid forms 
is much more resolved and shows different groups accord-
ing to the morphology and structure of septa. The apical 
group characterised by a structured ornamentation and 
most derived character states is well-defined when a basal 
group seems also well-resolved with Zardinophyllidae (a 
family excluded from the Scleractinia by some authors, e.g., 
Montanaro Gallitelli 1975) near the base of the phylogeny.

Finally, we present a comprehensive cladogram with 
both Triassic and Jurassic families based on 75 characters 
for a total set of 39 families each represented by a solitary/
phaceloid genus (Fig. 8).

A chronological calibration was attempted, taking into 
account the fossil record of genera that belong to studied 
families. For the Jurassic, based on the results of Figs. 1 and 
2 we obtained the Fig. 9. For the Triassic, we combined the 
results of Fig. 1 and Fig. 7 to obtain the Fig. 10.

Discussion
The first significant result is that well-resolved trees can be 
obtained from morphological data with a limited number 
of taxa (for instance Fig. 2). When the number of families 
increases, the number of polytomic nodes tends to increase 
as well (Fig. 8). It is suggested that a broad field of new 
investigations is open with this large set of characters and 
many new analyses can be done, but it is preferable to limit 
the number of taxa either by restricting the age of taxa or by 
selecting a part of the phylogeny that is supported by more 
data.

Importantly, the question of the legitimacy of taxonomic 
boundaries between families must be re-evaluated. Are fam-
ilies really built on synapomorphies? Are families too split or 
too diverse for their morphologies to be represented each by a 
single taxon? The latter question is especially relevant as each 
family was coded based on a single genus and, consequently 

Fig. 4. Strict consensus of four maximum parsimony cladograms of 26 
Jurassic families represented by solitary or phaceloid genera inferred with 
75 characters and without outgroup.
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the variability of the family is not taken into account. Are 
Thamnasteriidae and Pamiroseriidae distinct from each other, 
and from Recent Agariciidae? Is the Periseris Jurassic ge-
nus placed within Latomeandridae distinct from the Triassic 
Thamnasteriamorpha placed within Tropiastreidae? Did the 
practice of taxonomists specializing in different chronologi-
cal time slices introduce some bias in the current taxonomic 
frame? Fig. 8 in which Jurassic and Triassic families alternate 
in the apical branch fuels this debate.

Another critical point concerns the definitions of mor-
phological characters and their different states. Despite the 
careful attention to avoid ambiguity and false homologies, 
some subjectivity remains in the coding process especially 
when a transition can occur between two character states. 
For example, Stylophyllidae is considered having smooth 
septa, which is disputable according to the scale and also 
according to the choice of representatives (see for instance 
their septal spines with their “shaggy” ornamentation in 
Sto larski and Russo 2002). Another example is related to the 
difficulty of gathering microstructural details from the type 
material. For example, in Amphiastrea we lack microstruc-

tural data for the type species (Amphiastrea basaltiformis), 
and character coding was performed on Amphiastrea graci-
lis according to Eliášová (1975).

Interestingly, the relative stability of the large groups 
of families can be traced. The most stable group is the api-
cal group characterised by regularly aligned granules. In 
this group, costae are systematically present, the mid-septal 
line disappears resulting in regularly spaced trabecular axes. 
Synapticulae and pennular septa also progressively appear. 
For this reason, we relate this stable group to the Complex 
clade of Recent corals as it is defined by the molecular phy-
logenetic approach (Romano and Palumbi 1996; Kitahara 
et al. 2016; Quattrini et al. 2020; Quek et al. 2023). This is 
also in accordance with the study by Cuif et al. (2003), which 
placed agariciids among complex corals based both molecu-
lar phylogeny and septal ornamentation. In the well-resolved 
Jurassic trees, the different datasets produce similar group-
ings (Figs. 2–4). In less resolved Triassic trees, the distri-
bution is more unstable but the apical group remains rather 
coherent. Incorporating Jurassic and Triassic families (Fig. 
8) does not perturb this apical group.

Fig. 5. Strict consensus of 12 maximum parsimony cladograms of 21 Triassic families inferred with 98 characters and Gardineriidae as outgroup. 
Schematic septa (smooth, with non-aligned granules and with aligned granules) are presented. The drawings at right illustrate character state: septum 
dominated by thickening deposits.
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Tracing boundaries between the Basal clade (as defined 
in Kitahara et al. 2016) and the Robust clade is more diffi-
cult. This boundary also appears to be tentative in Recent 
phylogenomic studies (Quattrini et al. 2020; Quek et al. 
2023), which placed Gardineriidae and Micrabaciidae (rep-
resented by Rhombopsammia, Letepsammia, and Stephano-
phyllia) separately at the base of the Robust clade rather than 
sister to the entire Scleractinia. The Jurassic trees produce 
two separate groups at the bottom of the tree. One is charac-
terised by smooth septa, the other one by scattered granules 
on the septa (Figs. 3, 4). This distinction is not sensitive to 
the change in initial data (98 characters versus 75, see Fig. 2, 
3 and Fig. 4). One exception worth noting is the placement 
of Archeoanthophyllidae (a badly known and poorly repre-
sented family) in the scattered granules group.

For the earlier families of the Triassic, the distinction 
of the groups is much more difficult or even impossible 
(Figs. 5–7). In the most comprehensive tree (Fig. 8), the dis-
tinction between smooth septa corals and scattered granules 
corals is again significant even if the intermediate group 
cannot be fully explained by this single character. The gen-
eral structure of the latter tree calculated without outgroup, 

allows the recognition of a global picture driven by a gra-
dient in morphological complexity. One tip of the tree links 
the simplest shapes (for instance Archeosmiliidae), and 
the opposite tip shows highly ornamented septa (typically 
Comoseridae, with trabeculae, pennulae, synapticulae and 
pores). Unfortunately, it is not known if this general structure 
illustrates the history of the evolution of corals or if it traces 
the way that evolution has followed in several convergent 
episodes. Cryptosepta, an extremely simplified zardinophyl-
lid coral (nearly only a wall with very rudimentary septa) 
was described in a post-extinction Triassic–Jurassic context 
(Gretz et al. 2015), suggesting that evolutionary reversions 
(reinitialization of evolutionary clocks, according to the ter-
minology of Guex 2006) can happen.

Pachythecal corals, including Zardinophyllidae and Am-
phi astreidae, are worth mentioning because the position of 
the group, inside or outside Scleractinia, is a mat ter of de-
bate (Geistova and Kołodziej 2023). Koby (1888) placed 
the Am phi astreidae among Rugosa and subsequent au-
thors made a special order for these corals (Hexanthiniaria; 
Montanaro-Gallitelli 1975) and some others explicitly asso-
ciate this group with rugosan ancestors (Melnikova and 

Fig. 6. Strict consensus of four maximum parsimony cladograms of 21 Triassic families inferred with 98 characters and Kilbuchophyllia as outgroup. 
Schematic septa (smooth, with non-aligned granules and with aligned granules) are presented. The drawing at right illustrates character state: septum 
dominated by thickening deposits.
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Roniewicz 1976). Some others include them in the Scle-
ra ctinia (Roniewicz and Stolarski 1999; Stolarski and 
Russo 2001) and proposed a phyletic history. In our clado-
grams, all involved families are not far from the base of 
the tree. In Triassic trees, Zardino phyllidae is always loca-
ted nearest to the outgroup, regardless of the outgroup 
(Scleractinian or Rugosan). In Jurassic trees, pachythecal 
families (Amphiastreidae, Donacosmiliidae, Inter smiliidae, 
Hexapetalidae, Carolastraeidae) are often mixed with clas-
sical Scleractinia like Epismiliidae or Stylo phyl lidae; even 
when the outgroup is a Rugosan (Numi dia phyllum), the 
Amphiastreidae are separated from the out group by a clear 
scleractinian coral. In summary, our clado gram suggests an 
inclusion of pachythecal corals within Sclerac tinia but does 
not provide a very strong argument for this inclusion. The 
phylogenetic history of the group still needs more work to 
document possible Paleozoic ancestors as well as possible 
records of the lineage between the Liassic zardinophyllids 
and the Late Jurassic radiation of the group (Fig. 1).

The distribution of characters that structured the most in-
clusive cladogram (Fig. 8) calls for some remarks about the 
Cenozoic family Fungiidae. In molecular trees, Fungiidae 
appear as a recently derived branch within the Robust clade. 

The family shows morphological characters very close to 
Complex corals such as dentition of the septal distal edge, 
regularly spaced trabecular axes, and well-organized lat-
eral ornamentation of septa. Even some species such as 
Cycloseris chinensis have produced pennulae. All these 
characters are likely to have arisen independently in differ-
ent lineages. However, the fulturae of Fungiidae constitute a 
distinctive synapomorphic character that should not be con-
sidered as homologous in a manner similar to the synapticu-
lae developed in the Complex group. The case of Fungiidae 
is interesting because it demonstrates that morphological 
evolutionary canalizations and convergent evolution exist 
and these issues are challenging for a cladistics approach 
based on morphological characters. However, as Fungiidae 
appear lately derived in molecular trees, it shows also that 
one solution is to limit the analysis to a smaller subset of 
taxa based on a time slice or a more restricted clade.

Taxonomic question.—The new cladograms of early Meso-
zoic corals suggest that early Mesozoic corals could be 
separated into two or three taxonomic groups. This parti-
tion could be related to the two (or three clades): (Basal?), 
Robust and Complex groups based on molecular studies. 
This taxonomic partition conflicts with all traditional clas-

Fig. 7. Strict consensus of three maximum parsimony cladograms of 14 Triassic families represented by solitary or phaceloid genera, inferred with 75 
characters and Kilbuchophyllia as an outgroup. Schematic septa (smooth, with non-aligned granules and with aligned granules) are presented. The draw-
ings at right illustrate character state: septum dominated by thickening deposits.
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sifications (Alloiteau 1952; Wells 1956; Beauvais 1981; 
Beauvais in Chevalier 1987; Veron 1995) that divided the 
order Scleractinia in various numbers of suborders that are 
generally incompatible with the divisions of Basal, Robust 
and Complex corals. Consequently, we do not recommend 
the use of these suborders with their varied conceptions. Our 
cladograms suggest that only the complex group is holophy-
letic and many extinct branches occur along the evolutionary 
path from the first Scleractinia to the emergence of the com-
plex group. We agree with the use of paraphyly to designate 
these early groups characterised both by synapomorphies 
and symplesiomorphies (Hörland and Stuessy 2010).

Nomenclatural question.—What names should be applied 
to these groups? We note that Löser (2016) decided to apply 
the uncommonly used rank of superfamilies to group families 
independently of explicit phylogenetic hypotheses. We note 
also that Okubo (2016) has proposed two groups Refertina 
and Vacatina embryologically defined by the shape of the 

blastocoele that could respectively correspond to “Complex” 
and “Robust” clades. The Code on Zoological Nomenclature 
regulates taxonomic ranks up to the family group (Article 1). 
However, in the same article, it states that some articles reg-
ulate names of taxa at ranks above the family group. Among 
these articles, there is no mention of Article 23, which reg-
ulates the principle of priority and validity of taxa and no 
mention of Article 61 about the principle and use of type 
bearing names, so Refertina and Vacatina should be recog-
nized as valid taxonomic units. However, as the shape of the 
blastocoele is not accessible for fossil corals, and as the rela-
tionship between embryology and topology of trees based on 
molecular cladistics is not very unambiguously established, 
we retain the practical naming of Basal, Robust and Complex 
groups as informal taxonomic categories to distribute fossil 
coral families in place of traditional suborders. The use of 
superfamilies (the highest rank in the family group), which 
are regulated by the code for their availability and validity 

Fig. 8. Strict consensus of 48 maximum parsimony cladograms of 39 Triassic (T) and Jurassic (J) families represented by solitary or phaceloid genera, 
inferred with 75 characters and without outgroup. Schematic septa (smooth, with non-aligned granules and with aligned granules) are presented; excep-
tions indicated by red arrows. 
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does not seem necessary in our present state of knowledge 
on the phylogeny of corals.

Chronological calibration.—The chronological calibration 
of cladograms (Figs. 9, 10) demonstrates that the disparity 
of corals was already very high at the beginning of their 
appearance in the Mesozoic fossil record as early as the 
Anisian (Middle Triassic) . This very early stage of disparity 
suggests that the evolution of Scleractinia is probably more 

ancient than previously considered in hypotheses that con-
sidered corals absent in the Early Triassic for evolutionary 
reasons and not for taphonomical reasons. Evaluations made 
on molecular grounds suggest that the origin of the clade 
Scleractinia goes back around 400 million years ago and 
this seems compatible with the above statement. Finding 
scleractinian corals in the Late Paleozoic appears to be nec-
essary to corroborate this view.

Fig. 9. Cladogram of Fig. 2 with constraining chronological data of the fossil record. Red lines represent the assumed phyletic relationships. Bold hori-
zontal lines represent the distribution of fossils, and dashed lines uncertainties. Vertical red lines represent mass extinctions.
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The diversification of families during the Late Triassic 
as it was proposed in Wells (1956) is no longer supported. 
Furthermore, the diversification of families in proportions 
proposed by Krasnov (1970) is not backed by the fossil 
record. However, there are potential misinterpretations of 
Figs. 9 and 10 that could excessively reduce the number of 
Jurassic emergences. When two families are related by a 
cladogenesis, if a fossil occurrence is ancient for only one of 
the families, the family that appears later could have derived 
from the older one that becomes paraphyletic. For instance, 
it is plausible that Aplosmilidae was derived from Stylinidae 
during the Bathonian (Middle Jurassic), or Gigantostylidae 
from Stylophyllidae during the Norian (Late Triassic).

Conclusions
A significant assemblage of morphological characters can 
be used to perform cladistic analyses on fossil corals. These 
characters are not numerous enough to study all families of 
post-Paleozoic scleractinian corals. However, regions of the 
tree, for example of Jurassic families, can be studied sep-
arately with success. In the obtained cladograms, the most 
apical group (the furthest from the base) is a potential candi-
date for the ancestry of Complex corals defined from the mo-
lecular trees. The numerous extinct branches that punctuate 
the history of corals from their beginning to the emergence 

of Complex corals may be associated with the paraphyletic 
group(s) of Robust (or Robust + Basal) corals.

 The distribution of significant characters in the better- 
resolved cladograms of Triassic and Jurassic coral families 
reveals a structure of the trees that can be interpreted in terms 
of growing morphological complexity. Initially in its history, 
corals may have smooth septa, without distal teeth, dominated 
by thickening deposits. Corals subsequently evolved orna-
mented septa, teeth, synapticulae and even pores, microstruc-
ture with regularly organised trabecular axes. The chronolog-
ical calibration based on a detailed biostratigraphic chart of 
genera demonstrates that the disparity among Scleractinia (in 
the sense of diversity of organisation plans) is already evident 
as early as the Anisian stage, lending support to the hypothe-
sis of a deep Paleozoic origin of the group.
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