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1  |   INTRODUCTION

Termites are the quintessential environmental engineers in 
the tropics, performing many important ecosystem services 
such as decomposition, soil formation and aeration, and nu-
trient cycling (Ashton et al., 2019; Evans et al., 2011; Jouquet 
et al., 2006, 2011). They are dominant animals in the soil, com-
prising up to 40%–65% of the total soil macrofaunal biomass 
(Eggleton et al., 1996; Tuma et al., 2020) and can be respon-
sible for 54%–68% of total decomposition in some biotopes 

(Ashton et al., 2019; Jouquet et al., 2011). Despite the import-
ant ecological role of termites on a variety of terrestrial eco-
systems, our understanding of the adaptations that led to such 
high prevalence is still limited (Davis et al., 2009; Legendre & 
Condamine, 2018). Investigating the causes and consequences 
of the remarkable ecological success of termites will require 
not only extensive ecological and life-history data, but also a 
broad understanding of their phylogenetic relationships.

The evolutionary route leading to eusociality in termites 
was different from that of other eusocial insects, with ancestral 
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Abstract
Termites play a major role in a variety of ecological processes in tropical and sub-
tropical biomes worldwide, such as decomposition, soil formation and aeration, and 
nutrient cycling. These important ecosystem services were achieved through their 
highly complex societies and remarkable adaptations, including the evolution of re-
productive division of labour, the acquisition of endosymbionts and the capacity for 
extensive environmental engineering, yet the causes and consequences of their eco-
logical success are still poorly understood. The goals of our study were (a) to provide 
the first complete, species-level phylogeny of all currently recognized termite spe-
cies by integrating the available genetic and taxonomic data, as well as methods of 
phylogenetic imputation and divergence time estimation; and (b) to explore variation 
in speciation rates among termite lineages. We provide the inferred relationships as 
a set of 1,000 pseudo-posterior trees, which can be used in future comparative analy-
ses. We demonstrate that speciation rates have been relatively constant throughout 
the history of termites, with two positive shifts in speciation rates: one at their origin 
of Euisoptera and the other concordant with evolution of Termitidae. On the other 
hand, there was no obvious trend towards deceleration in speciation rates for ter-
mites as a whole, nor within the most species-rich families. The provided trees might 
represent a valuable resource for termite comparative studies by summarizing the 
available phylogenetic information, while accounting for uncertainty in the inferred 
topologies.
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termites probably evolving from subsocial organisms sim-
ilar to present-day Cryptocercus cockroaches (Cleveland 
et  al.,  1934; Legendre & Grandcolas,  2018). Relatively lit-
tle is known about termite diversification other than infer-
ences on the timing of the most basal splits (e.g. Bourguignon 
et  al.,  2015, 2017; Evangelista et  al.,  2019; Legendre 
et al., 2015; Ware et al., 2010). To the best of our knowledge, 
only three studies to date used analytical methods to quantify 
patterns of termite diversification. Davis et al. (2009) tested 
the conjecture postulated by Wilson (1992) that the evolution 
of social behaviour would be associated with a decrease in di-
versification rates. No evidence for such a decrease was found 
by Davis et al. (2009), and a heterogeneity in diversification 
rates among termite lineages was revealed, yet the low power 
provided by the use of sister-clade comparisons necessarily 
limits the scope of their analyses. More recently, Legendre 
and Condamine (2018) used parametric methods to explore 
large-scale diversification patterns in Dictyoptera and found 
evidence for two main rate shifts: one at the origin of termites 
(with eusociality) and another at the origin of Termitidae 
(with the loss of cellulolytic parabasalids symbionts). They 
also found that lineages with true workers diversified faster 
than those with pseudergates (“false” workers). True workers 
are individuals that diverge early in the developmental path-
way from the imaginal line, while pseudergates have high 
developmental plasticity, being able to undergo progressive, 
stationary and regressive moults, eventually becoming alates 
(Korb & Hartfelder, 2008). This trait is often related to the de-
gree of eusociality in termites, and species with true workers 
are considered more highly eusocial (Shellman-Reeve, 1997). 
Finally, Condamine et al. (2020) used an extensive analysis 
of fossil and phylogenetic data to explore temporal patterns 
of diversification in Dictyoptera, particularly with respect to 
the potential impacts of mass extinctions. Although their re-
sults are comprehensive and robust, they tended to focus at 
the level of Dictyoptera and, given that it includes groups that 
are vastly different in their biology, it is not clear to what ex-
tent they would reflect specifically the trends within Isoptera. 
Nevertheless, despite these important contributions, more 
fine-scale variation in diversification among termite lineages 
is still poorly understood.

Important advances have been obtained for termite sys-
tematics in recent years using morphological and mitoge-
nomic data (Inward et al., 2007; Ware et al., 2010; Cameron 
et  al.,  2012; Bourguignon et  al.,  2015, 2017; see also 
Legendre et  al., 2015). More recently, Bucek et  al.  (2019) 
inferred the main relationships among 66 termite lineages 
using transcriptome data, and the results were largely con-
gruent with previous hypotheses. However, the availability 
of phylogenetic information in termites (as in most taxa) 
is highly uneven, such that relatively few lineages account 
for most of the sequences available in public reposito-
ries, whereas little or no information is available for many 

species. Given that many types of inference require the use 
of large-scale phylogenies (such as diversification studies, 
see Chang et al., 2020; Pie & Tschá, 2009), one important 
alternative is the integration of phylogenetic and taxonomic 
data with simple models of lineage diversification to pro-
vide pseudo-posterior trees that can be used in downstream 
analyses. In particular, analyses can be repeated with many 
alternative topologies, thus accounting for phylogenetic un-
certainty and therefore allowing for inferences that would 
not be feasible based on taxonomically limited trees (e.g. 
Arnan et al., 2018). In this study, we integrate phylogenetic 
and taxonomic data to provide the first species-level phylog-
eny of all currently recognized termite species. In addition, 
we use the inferred relationships to explore variation in spe-
ciation rates among termite lineages.

2  |   METHODS

The main steps used in our analyses are shown in Figure 1. 
We began by obtaining 252 termite mitogenomes from 
GenBank, which included all available mitogenomes to date 
for which the taxon was identified to the species level, as 
well as nine mitogenomes that were only identified to the 
genus level (Table S1). The latter were used to improve the 
accuracy of phylogenetic inference, but were pruned from the 
final trees. We chose not to include the transcriptome data 
from Bucek et al. (2019) in our analyses given that their phy-
logeny is largely congruent with previous mitogenomic stud-
ies. The only exception is the placement of Sphaerotermitinae 
as sister clade to Macrotermitinae, which was not uncovered 
with confidence in previous studies. We therefore used this 
relationship as a topological constraint in our phylogenetic 
analyses (see below). Each mitochondrial gene was aligned 
separately using MUSCLE (Edgar, 2004), and all genes were 
concatenated in a single alignment. The best model of evo-
lution for the data set was estimated using PartitionFinder 
2 (Lanfear et  al.,  2016). We ran a partitioned analysis on 
RAxML and retained the resulting topology while keep-
ing only the nodes with over 90% bootstrap support (Figure 
S1). This analysis provided a highly robust tree overall, such 
that this cut-off only collapsed a small number of nodes. We 
then added to the alignment 177 COI sequences available on 
GenBank and BOL (Table S1). Although other loci are avail-
able for a reduced number of termite species, we chose to 
focus only on COI and complete mitogenomes to avoid the 
computational challenges involved in sparse matrices for this 
level of taxon sampling. We used the resulting mitogenomic 
+COI data set in another RAxML analysis, but using the 
original tree with well-supported nodes as a topological con-
straint, as well as the monophyly of the genera and the posi-
tion of Sphaerotermitinae indicated above. The rationale for 
the use of topological constraints is the common observation 



      |  3PIE et al.

that, in largely unbalanced data sets, such as when including 
complete mtDNA genomes along with single mtDNA genes, 
one commonly finds aberrant clustering patterns due to the 
increased frequency of paraphyly and/or rogue taxa. In our 
case, given that the vast majority of the mitogenomic tree 
were used as a topological constraint, the addition of COI 
data could not result in the disruption of the main termite 
relationships during heuristic searches, thus ensuring that the 
analyses remained in a favourable region of tree space. After 
phylogenetic analyses (Figure S2), we retained 1,000 boot-
strap replicates (henceforth backbone trees) for downstream 
analyses.

We used the obtained backbone trees and fossil calibra-
tions indicated in Tables  S2–S5 to obtain calibrated trees 
using PATHd8 v. 1.0 (Britton et  al.,  2007). Minimum and 
maximum age constraints were specified for all calibrations, 
except for one where the midpoint between the minimum and 
maximum age constraints was used, as PATHd8 requires a 
fixed age. PATHd8 is a rate-smoothing method similar to 
non-parametric rate smoothing (Sanderson, 1997) that allows 

for the efficient estimation of divergence times for large trees. 
We decided to use this combination of RAxML and PATHd8 
because preliminary analyses using BEAST 2.6.1 (Bouckaert 
et al., 2019) showed considerable difficulties to obtain conver-
gence on this data set. The divergences in the resulting trees 
were summarized using TreeAnnotator v.2.6.3 (Rambaut & 
Drummond, 2020) using the settings to generate a maximum 
clade credibility tree with median node heights. There were 
a few isolated cases of negative branch lengths, possibly due 
to high variance in estimates of divergence times in particular 
nodes (see Heled & Bouckaert, 2013). Instead of enforcing 
all branch lengths to be positive, we left those branches in the 
summary tree to allow for the reader to identify their location 
and interpret them with the corresponding caution. However, 
it is important to note that this phenomenon is only present 
in the summary tree and not in the individual trees used as 
input.

Finally, we obtained complete, species-level trees for all 
currently valid termite species using a two-stage approach 
that takes as inputs backbone topologies based on molecular 

F I G U R E  1   Diagram indicating the 
main steps in our analyses. Dark blue 
boxes indicate sources of data, whereas 
light blue boxes correspond to analyses. 
TACT: Taxonomic Addition for Complete 
Trees
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data and sets of taxonomic constraints (e.g. placing species 
within their corresponding genera, subfamilies or fami-
lies) using Taxonomic Addition for Complete Trees: TACT 
(Chang et al., 2020). TACT is similar to another two-stage 
approach known as PASTIS (Thomas et  al.,  2013), which 
was used in previous studies to provide large-scale trees of 
several taxa, including birds (Jetz et  al.,  2012), squamates 
(Tonini et  al.,  2016) and sigmodontine rodents (Maestri 
et  al.,  2017). The main advantage of TACT in relation to 
PASTIS is that it provides branch lengths based on local 
diversification rates, as opposed to global rates; thus being 
more suitable for large phylogenies with heterogeneous rate 
regimes (Chang et al., 2020; Rabosky et al., 2018; Siqueira 
et al., 2020). Thomas et al.  (2013) categorized species into 
three types: type 1 species have genetic information; type 
2 species have no genetic information but are congeners of 
a species with genetic information; and type 3 species have 
no genetic data and are members of a genus that does not 
have genetic data. In our data set, we have 402, 2017 and 
550 species from each type, respectively. Taxonomic data for 
all currently recognized termite species were obtained using 
the Termite Database (Constantino,  2016; last accessed on 
10 June 2020). We included as taxonomic levels their cor-
responding genera, families and (in the case of Termitidae 
and some Rhinotermitidae), subfamilies. To some well-
established non-monophyletic taxa, such as Rhinotermitidae, 
Termitinae and Nasutitermes, no constraint was set. Species 
were added to each of the 1,000 backbone trees indicated 
above to generate the final 1,000 pseudo-posterior trees.

We explored variation in speciation rates among termite 
lineages using the DR statistic (Jetz et  al.,  2012; hereafter, 
λDR), as implemented in ES-sim (available at https://github.
com/mghar​vey/ES-sim). λDR is a non-model-based estima-
tor of speciation rate that is calculated as a weighted average 
of the inverse branch lengths between a given species to the 
root of the phylogeny (i.e. the root-to-tip set of branches). It 
is therefore similar to the node-density estimator (Freckleton 
et al., 2008), except that it places more emphasis on recent 
branch lengths (Jetz et  al.,  2012). As a consequence, λDR 
tends to reflect speciation rates rather than net diversification 
rates (Belmaker & Jetz, 2015; Jetz et al., 2012). We calcu-
lated λDR for each of 500 pseudo-posterior trees and visu-
alized variation in λDR among lineages using the contMap 
function in phytools 0.7–47 (Revell, 2012) in R 4.0.1 (R Core 
Team,  2020). We also explored diversification patterns in 
deeper nodes of the tree using lineages-through-time (LTT) 
plots of all termites, as well as specific clades (Termitidae, 
Kalotermitidae, Apicotermitinae, Macrotermitinae, 
Nasutitermitinae, and Cubitermitinae). We carried out LTTs 
with three different trees: (a) trees including only species 
with genetic data; (b) trees augmented using TACT but that 
were all based on the same MCC guide tree, and (c) the trees 
in the first group that were augmented using TACT. These 

three LTTs therefore allow for assessing uncertainty due to 
phylogenetic inference, taxonomic augmentation and both 
factors, respectively.

3  |   RESULTS

A summary tree of the inferred relationships and divergence 
times for species with genetic data, after calibration using 
PATHd8, is shown in Figure 2. According to these estimates, 
the most common recent ancestor of all termites evolved dur-
ing the early Jurassic Period, whereas Neoisoptera arose be-
tween the early and late Cretaceous (Figure  2). Sensitivity 
analyses using four alternative calibration schemes 
(Tables S2–S5) provided very similar results (Figure 2a).

The mapping of speciation rates (as measured by the 
λDR statistic) onto the termite tree was able to reveal the 
main speciation regimes during the history of termites 
(Figure 3). The families Mastotermitidae, Archotermopsidae, 
Hodotermitidae, Stolotermitidae and Kalotermitidae, in gen-
eral, were characterized by low speciation rates. A few lin-
eages showed an increased speciation rate within these clades, 
and these patterns are related to the origin of some genera, 
such as Anacanthotermes (Hodotermitidae) and Bifiditermes 
(Kalotermitidae). Within the non-Termitidae Neoisoptera, 
the groups Serritermitidae, Rhinotermitinae, Termitogeton 
and some clades of Heterotermes also showed lower specia-
tion rates. Specially Serritermitidae, which the evolutionary 
regime is comparable only with that of Mastotermitidae and 
Archotermopsidae. Stylotermitidae and Coptotermes had 
similar regimes, and Reticulitermes had a fast radiation in the 
last 23 Mya.

As expected, most Termitidae clades showed relatively 
high speciation rates, but a few different evolutionary re-
gimes can be observed among lineages. The fungus-growing 
termites (Macrotermitinae) had the fastest radiation consid-
ering all termites. This subfamily originated ca 70 Mya, but 
the evolutionary regime speeded up in the last 10–20 Mya, 
especially within the genus Macrotermes (Figures 3 and 4). 
Nasutitermitinae also showed an increase in speciation rate 
in the last 10 Mya that can be observed through the LTTs 
plots (Figure 4). Apicotermitinae and Cubitermitinae, on the 
contrary, had relatively constant rates since their origin, and 
the Foraminitermitinae clade showed the lowest speciation 
rate within Termitidae.

4  |   DISCUSSION

In general, our results with respect to the main relation-
ships are particularly congruent with those obtained by 
Bourguignon et al. (2015, 2017), but there was broad agree-
ment between our results and those of several published 

https://github.com/mgharvey/ES-sim
https://github.com/mgharvey/ES-sim
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studies: (a) Mastotermes as sister to all other termites 
(Bourguignon et  al.,  2015; Bucek et  al.,  2019; Cameron 
et  al.,  2012; Inward et  al.,  2007; Legendre et  al.,  2015; 
Ware et  al.,  2010); (b) Archotermopsidae as paraphyletic 
with respect to Hodotermitidae (Legendre et al., 2015); (c) 
Kalotermitidae as sister to Neoisoptera (Bucek et al., 2019; 
Legendre et al., 2015; Ware et al., 2010); (d) Rhinotermitidae 
as paraphyletic, with respect to Serritermitidae and 
Termitidae (Bourguignon et  al.,  2015; Inward et  al.,  2007; 
Legendre et  al.,  2015); (e) Heterotermitinae (including 
Coptotermitinae) as sister group to Termitidae (Bourguignon 
et  al.,  2015; Bucek et  al.,  2019); (f) Macrotermitinae and 
Apicotermitinae monophyletic (Bourguignon et  al.,  2017; 
Inward et  al.,  2007; Legendre et  al.,  2015); (g) Termitinae 
paraphyletic with respect to Syntermitinae, Nasutitermitinae 
and Cubitermitinae (Bourguignon et  al.,  2017; Bucek 

et al., 2019; Legendre et al., 2015). In addition, despite some 
variation among lineages in their speciation rates, our results 
indicate that the accumulation of lineages in termites, in 
general, was fairly constant, with relatively little differences 
among clades. Moreover, the extensive exploration of alter-
native topologies and divergence time estimates suggests 
that, despite the current level of phylogenetic uncertainty, 
this scenario is unlikely to change as new phylogenetic data 
become available.

Our time-calibrated tree estimated termites to have orig-
inated between 176 and 232 Mya and Termitidae between 
60 and 80 Mya. While these dates are congruent with Ware 
et al. (2010), most recent works have estimated more recent 
origins to these clades, roughly 50 Mya more recent to Isoptera 
and 20 Mya to Termitidae (Bourguignon et al., 2015, 2017; 
Bucek et al., 2019; Engel et al., 2009; Legendre et al., 2015). 

F I G U R E  2   Divergence time estimates 
of termite lineages with available genetic 
data. (a) Densitree of four different sets of 
trees indicating how the resulting estimates 
were largely congruent between calibration 
schemes (Tables S2–S5); (b) Summary 
tree of 1,000 constrained bootstrap trees 
after being ultrametricized using PATHd8 
using calibration 3 (Table S4). See text 
for details
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Sc lerophas ma pares is ens is

Mac rotermes  orthognathus

Serritermes  s errifer

Proc ubitermes  undulans

Megac rania  a lpheus  adan

Mac rotermes  s ubhy a linus

Embira termes  s ilv es trii

Cubitermes  fulv us

Bas identitermes  auriv illii

Mas totermes  darwiniens is

S ilv es tritermes  minutus

Coptotermes  s jos tedti

Subulitermes  denis ae

Sy ntermes  s pinos us

Nas utitermes  triodiae

Orthotermes  mans uetus

Odontotermes  badius

Neoc apritermes  araguaia

Nas utitermes  jaraguae

Mac rotermes  inc is us

Parrhinotermes  mic rodentiformis

Grigiotermes  hageni

Neoc apritermes  tarac ua

Retic ulitermes  ac ulabia lis

Antillitermes  s ubtilis

Protermes  prorepens

Termes  hos pes

Cry ptotermes  s ec undus

Patawatermes  turric ola

S ilv es tritermes  euamignathus

Trinerv itermes  trinerv oides

Globitermes  globosus

Zootermops is  angus tic ollis

M ic roc erotermes  exiguus

Sphaerotermes  s phaerothorax

Mac rotermes  v itria la tus

Sands itermes  robus tus

Mac rotermes  herus

Mac rotermes  malac c ens is

Inquilinitermes  inquilinus

Mac rognathotermes  erra tor

Heterotermes  tenuior

Bla tte lla  germanic a

Triangularitermes  triangularic eps

Cubitermes  s ulc ifrons

Coptotermes  ac inac iformis

Duplidentitermes  s p. TB-2014

Cubitermes  oblec ta tus

Anoplotermes  parv us

Heterotermes  c onv exinota tus

Rhy nc hotermes  nas utis s imus

Parrhinotermes  aequalis

Odontotermes  jav anic us

Heterotermes  v a lidus

Retic ulitermes  amamianus

Coptotermes  formos anus

M ic roc erotermes  gabrie lis

Heterotermes  c ardini

Retic ulitermes  okinawanus

Sc hedorhinotermes  malac c ens is

Amalotermes  phaeoc ephalus

Anc is trotermes  c ruc ifer

Pos ts ubulitermes  parv ic ons tric tus

Trinerv itermes  togoens is

Furc ulitermes  s oy eri

Neotermes  ins ularis

Odontotermes  s arawakens is

Allodontermes  s c hultze i
Anc is trotermes  pakis tanic us

M ic roc erotermes  s eptentriona lis

Mac rotermes  jinghongens is

Calc aritermes  temnoc ephalus

Cy ranotermes  timuas s u

Nas utitermes  takas agoens is

Tumulitermes  rec a lv us

Retic ulitermes  as s amens is

Retic ulitermes  ba lkanens is

Promirotermes  py gmaeus

Ahmaditermes  la tic ephalus

Coptotermes  s uzhouens is

Anoplotermes  banks i

Cry ptoc erc us  re lic tus

Retic ulitermes  malle te i

Nas utitermes  mac roc ephalus

Odontotermes  nilens is

Proc ubitermes  arboric ola

Proc ornitermes  triac ifer

Prohamitermes  mirabilis

Nas utitermes  matangens is

Mac rotermes  lilljeborgi

Bulbitermes  s ingaporiens is

Neotermes  holmgreni

Cry ptotermes  dec liv is

Spinitermes  tris pinos us

Hodotermes  mos s ambic us

Longus titermes  manni

Dic us piditermes  nemoros us

Anenteotermes  c f. poly s c olus  BDIT1

Apilitermes  longic eps

Protermes  minutus

As ta lotermes  murc us

Ampluc rutermes  infla tus
Patawatermes  nigripunc tatus

Coptotermes  ges troi

Embira termes  fes tiv e llus

Heterotermes  pla ty c ephalus

Parac onv exitermes  junc eus

Anc is trotermes  c av ithorax

Trinerv itermes  oc c identa lis

Proc ornitermes  araujoi

Rhinotermes  margina lis

Retic ulitermes  c ly peatus

Coatitermes  kartaboens is

Ophiotermes  grandilabius

Retic ulitermes  tibia lis

Globitermes  s ulphureus

Hy potermes  xenotermitis

Labiotermes  labra lis

Odontotermes  oblongatus

Neoc apritermes  angus tic eps

Ac holotermes  c hirotus

Coptotermes  hekouens is

Nas utitermes  arborum

Heterotermes  malabaric us

Arc hotermops is  wroughtoni

Aly s c otermes  kilimandjaric us

Nas utitermes  proatripennis

Neotermes  joute li

Inc is itermes  tabogae

Cornitermes  c umulans

Caribitermes  dis c olor

Compos itermes  v indai

Mac rotermes  trimorphus

Heterotermes  longic eps

Cy rilliotermes  angularic eps

Amitermes  dentatus

Promirotermes  redundans

Peric apritermes  dolic hoc ephalus

M ic roc erotermes  fus c otibia lis

Heterotermes  tenuis

Cornitermes  boliv ianus

Retic ulitermes  luc ifugus

Cephalotermes  rec tangularis

Ateuc hotermes  retifac iens

Rois initermes  ebogoens is

Coptotermes  dreghorni

Mac rotermes  amplus

Dolic horhinotermes  longilabius

Tuberc ulitermes  by c anis tes

Sy ntermes  moles tus

Mac rotermes  nata lens is

Retic ulitermes  urbis

Humutermes  kris hna i

Proc ornitermes  les pes ii

Coatitermes  c lev elandi

Hy potermes  makhamens is

Apic otermitinae gen. A s p. TB-2017

Retic ulitermes  periflav ic eps

Marginitermes  hubbardi

Sy ntermes  c ras s ilabrum

Diwaitermes  kanehira i

Ac anthotermes  ac anthothorax

Calc aritermes  emarginic ollis

As tra totermes  s p. RDCT147

Ps eudac anthotermes  s piniger

Nas utitermes  grav eolus

Homallotermes  foraminifer

Cry ptotermes  domes tic us

Furc ulitermes  longilabius

Mac rotermes  y unnanens is

Retic ulitermes  c hinens is

Odontotermes  malac c ens is

Embira termes  neotenic us

M ic roc erotermes  progrediens

Labritermes  butte lreepeni

Hirtitermes  hirtiv entris

Retic ulitermes  guangzhouens is

Rugitermes  unic olor

Nas utitermes  atripennis

Odontotermes  paraoblongatus

Hos pita litermes  medioflav us

Mac rotermes  gilv us

Nas utitermes  banks i

M ic roc erotermes  c ras s us

Odontotermes  minutus

Retic ulitermes  bany ulens is

Cornitermes  pugnax

Inc is itermes  s ny deri

Ps eudac anthotermes  milita ris

Mac rotermes  c arbonarius

Leptomy xotermes  doriae

Prorhinotermes  c analifrons

Crenetermes  a lbotars a lis

Cry ptotermes  brev is

Mac rotermes  nobilis

Nas utitermes  neoparv us

S inoc apritermes  mus hae

Retic ulitermes  nels onae

Furc ulitermes  c ubita lis

Agnathotermes  c ras s inas us

Spinitermes  longic eps

Inc is itermes  minor

Mac rotermes  c hebalingens is

Oc c as itermes  oc c as us

Labiotermes  emers oni

Sc hedorhinotermes  trans luc ens

Trinerv itermes  oec onomus

Heterotermes  aureus

Trinerv itermes  geminatus

Cy lindrotermes  parv ignathus

Mac rotermes  longimentis

Mac rognathotermes  s unteri

Coptotermes  lac teus

Allodontermes  tenax

Thorac otermes  mac rothorax

Embira termes  c hagres i

Loc us ta  migratoria

Odontotermes  gupta i

Retic ulitermes  leptomandibula ris

Dihoplotermes  s p. A TB-2017

Nas utitermes  longinas us

Nas utitermes  la tifrons

Mac rotermes  barney i

Odontotermes  obes us

Foraminitermes  rhinoc eros

Obtus itermes  panamae

Mac rotermes  c houi

Odontotermes  billitoni

Atlantitermes  oc ula tis s imus

Probos c itermes  tubuliferus

Mac rotermes  annandale i

Euhamitermes  hamatus

Odontotermes  ha inanens is

Apicotermitinae
Cubitermitinae
Termitinae + Syntermitinae

Nasutitermitinae
Foramitermitinae
Macrotermitinae
Sphaerotermitinae
Rhinotermitidae II
Serritermitidae
Rhinotermitidae I
Stylotermitidae
Kalotermitidae
Archotermopsidae
Hodotermitidae
Stolotermitidae
Mastotermitidae

Time

(b)

Calibration 1
Calibration 2
Calibration 3
Calibration 4

400 300 200 100 0

Time
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F I G U R E  3   Phylogenetic relationships among all currently recognized termite species. Branches were coloured based on their corresponding 
speciation rates

Mastotermes darwiniensis
Porotermes adamsoni
Porotermes quadricollis
Porotermes planiceps
Stolotermes ruficeps
Stolotermes brunneicornis
Stolotermes queenslandicus
Stolotermes australicus
Stolotermes victoriensis
Stolotermes inopinus
Stolotermes africanus
Hodotermopsis sjostedti
Archotermopsis kuznetsovi
Archotermopsis wroughtoni
Zootermopsis laticeps
Zootermopsis angusticollis
Zootermopsis nevadensis
Hodotermes erithreensis
Hodotermes mossambicus
Microhodotermes maroccanus
Microhodotermes wasmanni
Microhodotermes viator
Anacanthotermes septentrionalis
Anacanthotermes sawensis
Anacanthotermes baluchistanicus
Anacanthotermes viarum
Anacanthotermes ahngerianus
Anacanthotermes saudiensis
Anacanthotermes turkestanicus
Anacanthotermes macrocephalus
Anacanthotermes murgabicus
Anacanthotermes gurganiensis
Anacanthotermes ubachi
Anacanthotermes iranicus
Anacanthotermes baeckmannianus
Anacanthotermes esmailii
Anacanthotermes ochraceus
Anacanthotermes vagans
Kalotermes flavicollis
Kalotermes atratus
Kalotermes approximatus
Kalotermes capicola
Kalotermes aemulus
Kalotermes rufinotum
Kalotermes convexus
Kalotermes brouni
Kalotermes gracilignathus
Kalotermes jepsoni
Kalotermes dispar
Kalotermes umtatae
Kalotermes cognatus
Kalotermes hilli
Kalotermes banksiae
Kalotermes serrulatus
Kalotermes monticola
Kalotermes italicus
Kalotermes pallidinotum
Kalotermes phoeniciae
Kalotermes isaloensis
Glyptotermes yui
Glyptotermes adamsoni
Glyptotermes angustus
Glyptotermes brevicaudatus
Glyptotermes taruni
Glyptotermes curticeps
Glyptotermes liangshanensis
Glyptotermes pubescens
Glyptotermes truncatus
Glyptotermes kawandae
Glyptotermes succineus
Glyptotermes kachongensis
Glyptotermes palauensis
Glyptotermes ueleensis
Glyptotermes reticulatus
Glyptotermes xiamenensis
Glyptotermes parvulus
Glyptotermes latignathus
Glyptotermes latithorax
Glyptotermes amplus
Glyptotermes seeversi
Glyptotermes tuberculatus
Glyptotermes jurioni
Glyptotermes insulanus
Glyptotermes hejiangensis
Glyptotermes longipennis
Glyptotermes almorensis
Glyptotermes kunakensis
Glyptotermes limulingensis
Glyptotermes scotti
Glyptotermes caudomunitus
Glyptotermes eucalypti
Glyptotermes nakajimai
Glyptotermes fuscus
Glyptotermes pinangae
Glyptotermes hesperus
Glyptotermes sensarmai
Glyptotermes brachythorax
Glyptotermes teknafensis
Glyptotermes suturis
Glyptotermes barretti
Glyptotermes magnioculus
Glyptotermes rotundifrons
Glyptotermes perparvus
Glyptotermes fujianensis
Glyptotermes planus
Glyptotermes marlatti
Glyptotermes euryceps
Glyptotermes taveuniensis
Glyptotermes shaanxiensis
Glyptotermes ficus
Glyptotermes contracticornis
Glyptotermes posticus
Glyptotermes guianaensis
Glyptotermes tsaii
Glyptotermes paracaudomunitus
Glyptotermes zhaoi
Glyptotermes guizhouensis
Glyptotermes arshadi
Glyptotermes longnanensis
Glyptotermes hendrickxi
Glyptotermes luteus
Glyptotermes nissanensis
Glyptotermes tuberifer
Glyptotermes yingdeensis
Glyptotermes laticaudomunitus
Glyptotermes montanus
Glyptotermes angustithorax
Glyptotermes dentatus
Glyptotermes nevermani
Glyptotermes minutus
Glyptotermes bilobatus
Glyptotermes iridipennis
Glyptotermes tikaderi
Glyptotermes parvoculatus
Glyptotermes nadaensis
Glyptotermes jinyunensis
Glyptotermes sinomalatus
Glyptotermes tripurensis
Glyptotermes satsumensis
Glyptotermes franciae
Glyptotermes chinpingensis
Glyptotermes ceylonicus
Glyptotermes lighti
Glyptotermes emei
Glyptotermes thailandis
Glyptotermes guamensis
Glyptotermes hospitalis
Glyptotermes magsaysayi
Glyptotermes ignotus
Glyptotermes canellae
Glyptotermes schmidti
Glyptotermes mandibulicinus
Glyptotermes liberatus
Glyptotermes pellucidus
Glyptotermes sicki
Glyptotermes parki
Glyptotermes baliochilus
Glyptotermes besarensis
Glyptotermes niger
Glyptotermes chapmani
Glyptotermes chatterjii
Glyptotermes neoborneensis
Glyptotermes daiyunensis
Glyptotermes coorgensis
Glyptotermes bimaculifrons
Glyptotermes panaitanensis
Glyptotermes sepilokensis
Glyptotermes longuisculus
Glyptotermes ukhiaensis
Glyptotermes asperatus
Glyptotermes maculifrons
Glyptotermes orthognathus
Glyptotermes finniganensis
Glyptotermes nicobarensis
Glyptotermes buttelreepeni
Glyptotermes borneensis
Glyptotermes simaoensis
Glyptotermes concavifrons
Glyptotermes daweishanensis
Glyptotermes brevicornis
Glyptotermes pavus
Glyptotermes dilatatus
Glyptotermes paratuberculatus
Glyptotermes verrucosus
Glyptotermes xantholabrum
Glyptotermes kirbyi
Ceratokalotermes spoliator
Longicaputermes sinaicus
Comatermes perfectus
Pterotermes occidentis
Paraneotermes simplicicornis
Eucryptotermes breviceps
Eucryptotermes hagenii
Epicalotermes kempae
Epicalotermes mkuzii
Epicalotermes pakistanicus
Epicalotermes aethiopicus
Epicalotermes planifrons
Epicalotermes munroi
Postelectrotermes bhimi
Postelectrotermes pasniensis
Postelectrotermes amplus
Postelectrotermes nayari
Postelectrotermes castaneiceps
Postelectrotermes howa
Postelectrotermes militaris
Postelectrotermes praecox
Postelectrotermes longiceps
Postelectrotermes bidentatus
Postelectrotermes zabuliensis
Postelectrotermes pishinensis
Postelectrotermes longus
Postelectrotermes tongyaii
Postelectrotermes sordwanae
Rugitermes athertoni
Rugitermes niger
Rugitermes unicolor
Rugitermes panamae
Rugitermes occidentalis
Rugitermes costaricensis
Rugitermes rugosus
Rugitermes bicolor
Rugitermes flavicinctus
Rugitermes kirbyi
Rugitermes laticollis
Rugitermes nodulosus
Rugitermes magninotus
Marginitermes hubbardi
Marginitermes cactiphagus
Marginitermes absitus
Allotermes papillifer
Allotermes paradoxus
Allotermes denticulatus
Bifiditermes rogierae
Bifiditermes madagascariensis
Bifiditermes beesoni
Bifiditermes sibayiensis
Bifiditermes jeannelanus
Bifiditermes improbus
Bifiditermes indicus
Bifiditermes durbanensis
Bifiditermes pintoi
Bifiditermes mutubae
Bifiditermes angulatus
Bifiditermes sylvaticus
Procryptotermes australiensis
Procryptotermes leewardensis
Procryptotermes dioscurae
Procryptotermes hesperus
Procryptotermes krishnai
Procryptotermes fryeri
Procryptotermes edwardsi
Procryptotermes corniceps
Procryptotermes speiseri
Procryptotermes falcifer
Procryptotermes hunsurensis
Procryptotermes rapae
Procryptotermes valeriae
Procryptotermes dhari
Cryptotermes longicollis
Cryptotermes brevis
Cryptotermes rotundiceps
Cryptotermes aequacornis
Cryptotermes cryptognathus
Cryptotermes cavifrons
Cryptotermes pingyangensis
Cryptotermes angustinotus
Cryptotermes cristatus
Cryptotermes thailandis
Cryptotermes kirbyi
Cryptotermes garifunae
Cryptotermes undulans
Cryptotermes naudei
Cryptotermes ceylonicus
Cryptotermes secundus
Cryptotermes bracketti
Cryptotermes queenslandis
Cryptotermes hainanensis
Cryptotermes abruptus
Cryptotermes hilli
Cryptotermes papulosus
Cryptotermes luodianis
Cryptotermes austrinus
Cryptotermes karachiensis
Cryptotermes gearyi
Cryptotermes parvifrons
Cryptotermes primus
Cryptotermes bengalensis
Cryptotermes albipes
Cryptotermes chasei
Cryptotermes daulti
Cryptotermes silvestrii
Cryptotermes cynocephalus
Cryptotermes canalensis
Cryptotermes nitens
Cryptotermes sukauensis
Cryptotermes cymatofrons
Cryptotermes dudleyi
Cryptotermes sumatrensis
Cryptotermes pyrodomus
Cryptotermes declivis
Cryptotermes colombianus
Cryptotermes dolei
Cryptotermes riverinae
Cryptotermes simulatus
Cryptotermes chacoensis
Cryptotermes domesticus
Cryptotermes rhicnocephalus
Cryptotermes mangoldi
Cryptotermes crassicornis
Cryptotermes cubicoceps
Cryptotermes tropicalis
Cryptotermes darlingtonae
Cryptotermes penaoru
Cryptotermes venezolanus
Cryptotermes nitidus
Cryptotermes fatulus
Cryptotermes perforans
Cryptotermes darwini
Cryptotermes hemicyclius
Cryptotermes spathifrons
Cryptotermes contognathus
Cryptotermes juliani
Cryptotermes kororensis
Cryptotermes cylindroceps
Cryptotermes havilandi
Cryptotermes merwei
Cryptotermes roonwali
Cryptotermes verruculosus
Cryptotermes pallidus
Incisitermes minor
Incisitermes emersoni
Incisitermes seeversi
Incisitermes furvus
Incisitermes schwarzi
Incisitermes banksi
Incisitermes mcgregori
Incisitermes semilunaris
Incisitermes milleri
Incisitermes platycephalus
Incisitermes pacificus
Incisitermes repandus
Incisitermes taylori
Incisitermes nishimurai
Incisitermes inamurai
Incisitermes tabogae
Incisitermes barretti
Incisitermes immigrans
Incisitermes rhyzophorae
Incisitermes galapagoensis
Incisitermes bequaerti
Incisitermes incisus
Incisitermes solidus
Incisitermes nigritus
Incisitermes snyderi
Incisitermes didwanaensis
Incisitermes fruticavus
Incisitermes marginipennis
Incisitermes marianus
Incisitermes laterangularis
Roisinitermes ebogoensis
Proneotermes latifrons
Proneotermes macondianus
Proneotermes perezi
Tauritermes triceromegas
Tauritermes taurocephalus
Tauritermes vitulus
Bicornitermes spinicollis
Bicornitermes bicornis
Bicornitermes emersoni
Bicornitermes exsertifrons
Calcaritermes emarginicollis
Calcaritermes nearcticus
Calcaritermes parvinotus
Calcaritermes temnocephalus
Calcaritermes brevicollis
Calcaritermes snyderi
Calcaritermes imminens
Calcaritermes guatemalae
Calcaritermes colei
Calcaritermes nigriceps
Calcaritermes rioensis
Calcaritermes krishnai
Neotermes arthurimuelleri
Neotermes hirtellus
Neotermes greeni
Neotermes adampurensis
Neotermes minutus
Neotermes intracaulis
Neotermes brevinotus
Neotermes sanctaecrucis
Neotermes lepersonneae
Neotermes phragmosus
Neotermes pallidicollis
Neotermes prosonneratiae
Neotermes connexus
Neotermes zuluensis
Neotermes rainbowi
Neotermes malatensis
Neotermes amplilabralis
Neotermes holmgreni
Neotermes larseni
Neotermes binovatus
Neotermes platyfrons
Neotermes ferrugineus
Neotermes yunnanensis
Neotermes firmus
Neotermes papua
Neotermes fovefrons
Neotermes rhizophorae
Neotermes artocarpi
Neotermes ovatus
Neotermes saleierensis
Neotermes lagunensis
Neotermes shimogensis
Neotermes chilensis
Neotermes krishnai
Neotermes laticollis
Neotermes assmuthi
Neotermes fulvescens
Neotermes keralai
Neotermes modestus
Neotermes gnathoferrum
Neotermes bosei
Neotermes desneuxi
Neotermes voeltzkowi
Neotermes gracilidens
Neotermes rouxi
Neotermes assamensis
Neotermes sugioi
Neotermes setifer
Neotermes wagneri
Neotermes brachynotum
Neotermes erythraeus
Neotermes kalimpongensis
Neotermes humilis
Neotermes andamanensis
Neotermes tuberogulus
Neotermes venkateshwara
Neotermes medius
Neotermes kartaboensis
Neotermes magnoculus
Neotermes cryptops
Neotermes aburiensis
Neotermes megaoculatus
Neotermes sphenocephalus
Neotermes paratensis
Neotermes fujianensis
Neotermes miracapitalis
Neotermes microphthalmus
Neotermes tectonae
Neotermes eleanorae
Neotermes acceptus
Neotermes insularis
Neotermes cubanus
Neotermes camerunensis
Neotermes meruensis
Neotermes angustigulus
Neotermes dalbergiae
Neotermes dolichognathus
Neotermes glabriusculus
Neotermes schultzei
Neotermes gestri
Neotermes sepulvillus
Neotermes europae
Neotermes kanehirai
Neotermes nilamburensis
Neotermes sonneratiae
Neotermes sarasini
Neotermes parviscutatus
Neotermes ketelensis
Neotermes araguaensis
Neotermes pingshanensis
Neotermes sjostedti
Neotermes mangiferae
Neotermes agilis
Neotermes longipennis
Neotermes collarti
Neotermes buxensis
Neotermes grandis
Neotermes kemneri
Neotermes koshunensis
Neotermes blairi
Neotermes fletcheri
Neotermes nigeriensis
Neotermes aridus
Neotermes jouteli
Neotermes dhirendrai
Neotermes castaneus
Neotermes samoanus
Neotermes longiceps
Neotermes zanclus
Neotermes undulatus
Neotermes dubiocalcaratus
Neotermes luykxi
Neotermes superans
Neotermes microculatus
Neotermes taishanensis
Neotermes mona
Neotermes costaseca
Neotermes sinensis
Neotermes paraensis
Stylotermes choui
Stylotermes faveolus
Stylotermes halumicus
Stylotermes inclinatus
Stylotermes mecocephalus
Stylotermes sp
Stylotermes tsaii
Stylotermes sinensis
Stylotermes acrofrons
Stylotermes labralis
Stylotermes xichangensis
Stylotermes roonwali
Stylotermes chengduensis
Stylotermes lianpingensis
Stylotermes triplanus
Stylotermes valvules
Stylotermes hanyuanicus
Stylotermes undulatus
Stylotermes angustignathus
Stylotermes curvatus
Stylotermes wuyinicus
Stylotermes setosus
Stylotermes ahmadi
Stylotermes chongqingensis
Stylotermes latilabrum
Stylotermes guiyangensis
Stylotermes fontanellus
Stylotermes jinyunicus
Stylotermes robustus
Stylotermes changtingensis
Stylotermes beesoni
Stylotermes mirabilis
Stylotermes planifrons
Stylotermes chakratensis
Stylotermes dunensis
Stylotermes alpinus
Stylotermes longignathus
Stylotermes orthognathus
Stylotermes minutus
Stylotermes crinis
Stylotermes sui
Stylotermes fletcheri
Stylotermes latipedunculus
Stylotermes bengalensis
Stylotermes parabengalensis
Stylotermes laticrus
Parrhinotermes shamimi
Parrhinotermes barbatus
Parrhinotermes minor
Parrhinotermes browni
Parrhinotermes ruiliensis
Parrhinotermes queenslandicus
Parrhinotermes buttelreepeni
Parrhinotermes microdentiformisoides
Parrhinotermes inaequalis
Parrhinotermes microdentiformis
Parrhinotermes aequalis
Parrhinotermes pygmaeus
Parrhinotermes khasii
Rhinotermes marginalis
Rhinotermes hispidus
Rhinotermes nasutus
Rhinotermes manni
Macrorhinotermes maximus
Acorhinotermes subfusciceps
Acorhinotermes claritae
Dolichorhinotermes japuraensis
Dolichorhinotermes longidens
Dolichorhinotermes latilabrum
Dolichorhinotermes lanciarius
Dolichorhinotermes longilabius
Dolichorhinotermes tenebrosus
Dolichorhinotermes neli
Schedorhinotermes malaccensis
Schedorhinotermes brevialatus
Schedorhinotermes robustior
Schedorhinotermes sanctaecrucis
Schedorhinotermes derosus
Schedorhinotermes eleanorae
Schedorhinotermes translucens
Schedorhinotermes medioobscurus
Schedorhinotermes leopoldi
Schedorhinotermes intermedius
Schedorhinotermes nancowriensis
Schedorhinotermes rectangularis
Schedorhinotermes solomonensis
Schedorhinotermes longirostris
Schedorhinotermes putorius
Schedorhinotermes reticulatus
Schedorhinotermes lamanianus
Schedorhinotermes makilingensis
Schedorhinotermes actuosus
Schedorhinotermes seclusus
Schedorhinotermes insolitus
Schedorhinotermes tiwarii
Schedorhinotermes butteli
Schedorhinotermes fortignathus
Schedorhinotermes bidentatus
Schedorhinotermes brachyceps
Schedorhinotermes makassarensis
Schedorhinotermes holmgreni
Schedorhinotermes magnus
Schedorhinotermes breinli
Schedorhinotermes pyricephalus
Schedorhinotermes tenuis
Schedorhinotermes umbraticus
Schedorhinotermes ganlanbaensis
Serritermes serrifer
Glossotermes sulcatus
Glossotermes oculatus
Termitogeton umbilicatus
Termitogeton planus
Psammotermes allocerus
Psammotermes senegalensis
Psammotermes voeltzkowi
Psammotermes prohybostoma
Psammotermes rajasthanicus
Psammotermes hybostoma
Prorhinotermes canalifrons
Prorhinotermes flavus
Prorhinotermes oceanicus
Prorhinotermes rugifer
Prorhinotermes molinoi
Prorhinotermes hainanensis
Prorhinotermes ponapensis
Prorhinotermes simplex
Prorhinotermes spectabilis
Prorhinotermes xishaensis
Prorhinotermes inopinatus
Heterotermes vagus
Heterotermes malabaricus
Heterotermes balwanti
Heterotermes aethiopicus
Heterotermes ceylonicus
Heterotermes tenuior
Heterotermes wittmeri
Heterotermes paradoxus
Heterotermes indicola
Heterotermes assu
Heterotermes intermedius
Heterotermes occiduus
Heterotermes crinitus
Heterotermes longicatena
Heterotermes philippinensis
Heterotermes pamatatensis
Heterotermes longiceps
Heterotermes validus
Heterotermes platycephalus
Heterotermes tenuis
Heterotermes brevicatena
Heterotermes ferox
Heterotermes omanae
Heterotermes maculatus
Heterotermes sulcatus
Heterotermes gertrudae
Heterotermes aureus
Heterotermes cardini
Heterotermes perfidus
Heterotermes convexinotatus
Coptotermes sjostedti
Coptotermes amanii
Coptotermes minutissimus
Coptotermes pamuae
Coptotermes chaoxianensis
Coptotermes bannaensis
Coptotermes travians
Coptotermes cyclocoryphus
Coptotermes emersoni
Coptotermes dimorphus
Coptotermes grandiceps
Coptotermes testaceus
Coptotermes grandis
Coptotermes changtaiensis
Coptotermes dobonicus
Coptotermes gambrinus
Coptotermes amboinensis
Coptotermes silvaticus
Coptotermes truncatus
Coptotermes varicapitatus
Coptotermes nanus
Coptotermes menadoae
Coptotermes gestroi
Coptotermes heimi
Coptotermes shanghaiensis
Coptotermes gulangyuensis
Coptotermes boetonensis
Coptotermes frenchi
Coptotermes premrasmii
Coptotermes lacteus
Coptotermes sinabangensis
Coptotermes guangdongensis
Coptotermes bentongensis
Coptotermes michaelseni
Coptotermes brunneus
Coptotermes dreghorni
Coptotermes ochraceus
Coptotermes mauricianus
Coptotermes longistriatus
Coptotermes acinaciformis
Coptotermes hainanensis
Coptotermes kishori
Coptotermes gaurii
Coptotermes hekouensis
Coptotermes elisae
Coptotermes paradoxus
Coptotermes beckeri
Coptotermes cochlearus
Coptotermes peregrinator
Coptotermes ceylonicus
Coptotermes melanoistriatus
Coptotermes formosanus
Coptotermes suzhouensis
Coptotermes vastator
Coptotermes kalshoveni
Coptotermes cooloola
Coptotermes fumipennis
Coptotermes guizhouensis
Coptotermes intermedius
Coptotermes remotus
Coptotermes longignathus
Coptotermes sepangensis
Coptotermes monosetosus
Coptotermes oshimai
Coptotermes curvignathus
Reticulitermes lucifugus
Reticulitermes grassei
Reticulitermes banyulensis
Reticulitermes croceus
Reticulitermes castanus
Reticulitermes yinae
Reticulitermes fengduensis
Reticulitermes urbis
Reticulitermes balkanensis
Reticulitermes trichothorax
Reticulitermes clypeatus
Reticulitermes arenincola
Reticulitermes longipennis
Reticulitermes xingyiensis
Reticulitermes tricholabralis
Reticulitermes perangustus
Reticulitermes altus
Reticulitermes huapingensis
Reticulitermes subligulosus
Reticulitermes majiangensis
Reticulitermes tibialis
Reticulitermes xingshanensis
Reticulitermes hypsofrons
Reticulitermes yongdingensis
Reticulitermes flavipes
Reticulitermes affinis
Reticulitermes brachygnathus
Reticulitermes planimentus
Reticulitermes dinghuensis
Reticulitermes dayongensis
Reticulitermes solidimandibulas
Reticulitermes hubeiensis
Reticulitermes lingulatus
Reticulitermes largus
Reticulitermes yizhangensis
Reticulitermes trichocephalus
Reticulitermes virginicus
Reticulitermes planifrons
Reticulitermes curvatus
Reticulitermes tricolorus
Reticulitermes cymbidii
Reticulitermes ampliceps
Reticulitermes malletei
Reticulitermes lii
Reticulitermes gaoshi
Reticulitermes emei
Reticulitermes angusticephalus
Reticulitermes hainanensis
Reticulitermes leptogulus
Reticulitermes nelsonae
Reticulitermes setosus
Reticulitermes hageni
Reticulitermes wugangensis
Reticulitermes chinensis
Reticulitermes labralis
Reticulitermes hunanensis
Reticulitermes guizhouensis
Reticulitermes perilucifugus
Reticulitermes neochinensis
Reticulitermes rectis
Reticulitermes mirus
Reticulitermes gaoyaoensis
Reticulitermes wuyishanensis
Reticulitermes ancyleus
Reticulitermes longicephalus
Reticulitermes qingdaoensis
Reticulitermes fulvimarginalis
Reticulitermes huangi
Reticulitermes aurantius
Reticulitermes parvus
Reticulitermes brevicurvatus
Reticulitermes chayuensis
Reticulitermes coelceps
Reticulitermes magdalenae
Reticulitermes choui
Reticulitermes grandis
Reticulitermes lianchengensis
Reticulitermes curticeps
Reticulitermes nanjiangensis
Reticulitermes gulinensis
Reticulitermes tibetanus
Reticulitermes leptomandibularis
Reticulitermes qingjiangensis
Reticulitermes aculabialis
Reticulitermes bicristatus
Reticulitermes angustatus
Reticulitermes oocephalus
Reticulitermes miyatakei
Reticulitermes dabieshanensis
Reticulitermes perilabralis
Reticulitermes kanmonensis
Reticulitermes sublongicapitatus
Reticulitermes citrinus
Reticulitermes leigongshanensis
Reticulitermes microcephalus
Reticulitermes chryseus
Reticulitermes fukienensis
Reticulitermes mangshanensis
Reticulitermes ovatilabrum
Reticulitermes bitumulus
Reticulitermes guangzhouensis
Reticulitermes flaviceps
Reticulitermes wugongensis
Reticulitermes jiangchengensis
Reticulitermes sylvestris
Reticulitermes assamensis
Reticulitermes latilabris
Reticulitermes mirogulus
Reticulitermes conus
Reticulitermes oreophilus
Reticulitermes paralucifugus
Reticulitermes luofunicus
Reticulitermes okinawanus
Reticulitermes maopingensis
Reticulitermes guilinensis
Reticulitermes zhaoi
Reticulitermes levatoriceps
Reticulitermes guiyangensis
Reticulitermes longigulus
Reticulitermes yaeyamanus
Reticulitermes tirapi
Reticulitermes leiboensis
Reticulitermes saraswati
Reticulitermes minutus
Reticulitermes tianpingshanensis
Reticulitermes cancrifemuris
Reticulitermes pseudaculabialis
Reticulitermes periflaviceps
Reticulitermes amamianus
Reticulitermes dantuensis
Reticulitermes speratus
Reticulitermes yunsiensis
Reticulitermes ganga
Reticulitermes translucens
Reticulitermes hesperus
Reticulitermes testudineus
Reticulitermes yingdeensis
Reticulitermes pingjiangensis
Protohamitermes globiceps
Cahuallitermes aduncus
Cahuallitermes intermedius
Genuotermes spinifer
Sphaerotermes sphaerothorax
Hoplotermes amplus
Syncapritermes greeni
Ekphysotermes ocellaris
Ekphysotermes pelatus
Ekphysotermes percomis
Ekphysotermes jarmuranus
Ekphysotermes kalgoorliensis
Armitermes bidentatus
Armitermes spininotus
Armitermes armiger
Hesperotermes infrequens
Onkotermes brevicorniger
Onkotermes corochus
Acanthotermes acanthothorax
Megaprotermes giffardii
Euscaiotermes primus
Pseudacanthotermes curticeps
Pseudacanthotermes harrisensis
Pseudacanthotermes spiniger
Pseudacanthotermes grandiceps
Pseudacanthotermes piceus
Pseudacanthotermes militaris
Ancistrotermes dimorphus
Ancistrotermes menglianensis
Ancistrotermes pakistanicus
Ancistrotermes hekouensis
Ancistrotermes xiai
Ancistrotermes crassiceps
Ancistrotermes dubius
Ancistrotermes periphrasis
Ancistrotermes microdens
Ancistrotermes crucifer
Ancistrotermes equatorius
Ancistrotermes latinotus
Ancistrotermes cavithorax
Ancistrotermes guineensis
Ancistrotermes wasmanni
Ancistrotermes ganlanbaensis
Microtermes obesi
Microtermes sakalava
Microtermes yemenensis
Microtermes bouvieri
Microtermes mengpengensis
Microtermes jacobsoni
Microtermes sindensis
Microtermes microthorax
Microtermes kauderni
Microtermes vadschaggae
Microtermes osborni
Microtermes logani
Microtermes grassei
Microtermes thoracalis
Microtermes occidentalis
Microtermes congoensis
Microtermes mangzhuangensis
Microtermes baginei
Microtermes edwini
Microtermes kasaiensis
Microtermes feae
Microtermes tragardhi
Microtermes mulii
Microtermes pamelae
Microtermes pusillus
Microtermes magnocellus
Microtermes mokeetsei
Microtermes najdensis
Microtermes problematicus
Microtermes tsavoensis
Microtermes cherberensis
Microtermes aethiopicus
Microtermes aluco
Microtermes magnoculus
Microtermes incertoides
Microtermes menglunensis
Microtermes calvus
Microtermes sjostedti
Microtermes toumodiensis
Microtermes kairoonae
Microtermes luteus
Microtermes neghelliensis
Microtermes macronotus
Microtermes pallidiventris
Microtermes incertus
Microtermes redenianus
Microtermes unicolor
Microtermes albinotus
Microtermes darlingtonae
Microtermes upembae
Microtermes depauperata
Microtermes chomaensis
Microtermes imphalensis
Microtermes etiolatus
Microtermes dubius
Microtermes albopartitus
Microtermes bharatpurensis
Microtermes divellens
Microtermes subhyalinus
Microtermes lounsburyi
Microtermes hollandei
Microtermes havilandi
Microtermes lokoriensis
Microtermes insperatus
Microtermes mariae
Microtermes alluaudanus
Microtermes lepidus
Microtermes somaliensis
Microtermes mycophagus
Macrotermes bellicosus
Macrotermes serrulatus
Macrotermes constrictus
Macrotermes lilljeborgi
Macrotermes nobilis
Macrotermes peritrimorphus
Macrotermes amplus
Macrotermes convulsionarius
Macrotermes aleemi
Macrotermes vitrialatus
Macrotermes khajuriai
Macrotermes ituriensis
Macrotermes beaufortensis
Macrotermes natalensis
Macrotermes longiceps
Macrotermes subhyalinus
Macrotermes singaporensis
Macrotermes herus
Macrotermes denticulatus
Macrotermes falciger
Macrotermes trapezoides
Macrotermes michaelseni
Macrotermes ahmadi
Macrotermes malaccensis
Macrotermes carbonarius
Macrotermes chaiglomi
Macrotermes gratus
Macrotermes niger
Macrotermes ivorensis
Macrotermes hopini
Macrotermes maesodensis
Macrotermes gilvus
Macrotermes latignathus
Macrotermes guangxiensis
Macrotermes menglongensis
Macrotermes annandalei
Macrotermes jinghongensis
Macrotermes declivatus
Macrotermes yunnanensis
Macrotermes probeaufortensis
Macrotermes ukuzii
Macrotermes choui
Macrotermes zhui
Macrotermes orthognathus
Macrotermes luokengensis
Macrotermes trimorphus
Macrotermes longimentis
Macrotermes zhejiangensis
Macrotermes chebalingensis
Macrotermes hainanensis
Macrotermes renouxi
Macrotermes planicapitatus
Macrotermes meidoensis
Macrotermes acrocephalus
Macrotermes barneyi
Macrotermes incisus
Synacanthotermes heterodon
Synacanthotermes trilobatus
Synacanthotermes zanzibarensis
Allodontermes tenax
Allodontermes rhodesiensis
Allodontermes schultzei
Protermes hirticeps
Protermes minimus
Protermes mwekerae
Protermes minutus
Protermes prorepens
Hypotermes bawanensis
Hypotermes xenotermitis
Hypotermes manyunensis
Hypotermes ruiliensis
Hypotermes winifredi
Hypotermes wandingensis
Hypotermes makhamensis
Hypotermes obscuriceps
Hypotermes yingjiangensis
Hypotermes mengdingensis
Hypotermes meiziensis
Hypotermes wayaoensis
Hypotermes sumatrensis
Odontotermes obesus
Odontotermes guptai
Odontotermes profeae
Odontotermes kapuri
Odontotermes ceylonicus
Odontotermes microps
Odontotermes fulleri
Odontotermes simplicidens
Odontotermes chicapanensis
Odontotermes feaeoides
Odontotermes makassarensis
Odontotermes distans
Odontotermes wallonensis
Odontotermes terricola
Odontotermes longignathus
Odontotermes mukimbunginis
Odontotermes schmitzi
Odontotermes anamallensis
Odontotermes amanicus
Odontotermes ebeni
Odontotermes aurora
Odontotermes kibarensis
Odontotermes pyriceps
Odontotermes paralatiguloides
Odontotermes horni
Odontotermes indrapurensis
Odontotermes yadevi
Odontotermes anceps
Odontotermes feae
Odontotermes mohandi
Odontotermes boetonensis
Odontotermes smeathmani
Odontotermes latericius
Odontotermes ganpati
Odontotermes rehobothensis
Odontotermes bomaensis
Odontotermes meridionalis
Odontotermes yarangensis
Odontotermes nilensis
Odontotermes girnarensis
Odontotermes maliki
Odontotermes gravelyi
Odontotermes maledictus
Odontotermes prodives
Odontotermes globicola
Odontotermes angustignathus
Odontotermes angustatus
Odontotermes rothschildianus
Odontotermes latialatus
Odontotermes zambesiensis
Odontotermes pujiangensis
Odontotermes classicus
Odontotermes fontanellus
Odontotermes vaishno
Odontotermes aquaticus
Odontotermes quinquedentatus
Odontotermes minutus
Odontotermes elgonensis
Odontotermes wuzhishanensis
Odontotermes redemanni
Odontotermes fidens
Odontotermes lacustris
Odontotermes proformosanus
Odontotermes paralatigula
Odontotermes salebrifrons
Odontotermes brunneus
Odontotermes grandiceps
Odontotermes silamensis
Odontotermes giriensis
Odontotermes grassei
Odontotermes menadoensis
Odontotermes formosanus
Odontotermes culturarum
Odontotermes escherichi
Odontotermes mirganjensis
Odontotermes scrutor
Odontotermes sasangirensis
Odontotermes zulunatalensis
Odontotermes tanganicus
Odontotermes incisus
Odontotermes buchholzi
Odontotermes somaliensis
Odontotermes malaccensis
Odontotermes karnyi
Odontotermes boveni
Odontotermes singsiti
Odontotermes horai
Odontotermes paradenticulatus
Odontotermes latiguloides
Odontotermes takensis
Odontotermes foveafrons
Odontotermes shixingensis
Odontotermes microdentatus
Odontotermes yaoi
Odontotermes hainanensis
Odontotermes akengeensis
Odontotermes javanicus
Odontotermes dives
Odontotermes oblongatus
Odontotermes sarawakensis
Odontotermes sikkimensis
Odontotermes billitoni
Odontotermes conignathus
Odontotermes patruus
Odontotermes amaniensis
Odontotermes bellahunisensis
Odontotermes sjostedti
Odontotermes ziyangensis
Odontotermes luoyangensis
Odontotermes acutidens
Odontotermes denticulatus
Odontotermes taprobanes
Odontotermes pretoriensis
Odontotermes neodenticulatus
Odontotermes celebensis
Odontotermes kulkarni
Odontotermes okahandjae
Odontotermes karawajevi
Odontotermes ostentans
Odontotermes garambae
Odontotermes longigula
Odontotermes preliminaris
Odontotermes guizhouensis
Odontotermes ramulosus
Odontotermes bhagwatii
Odontotermes gurdaspurensis
Odontotermes lobintactus
Odontotermes interveniens
Odontotermes stanleyvillensis
Odontotermes snyderi
Odontotermes butteli
Odontotermes prolatigula
Odontotermes koenigi
Odontotermes paraoblongatus
Odontotermes tragardhi
Odontotermes palmquisti
Odontotermes djampeensis
Odontotermes angustipennis
Odontotermes yunnanensis
Odontotermes diana
Odontotermes magdalenae
Odontotermes praevalens
Odontotermes capensis
Odontotermes simalurensis
Odontotermes egregius
Odontotermes malelaensis
Odontotermes vulgaris
Odontotermes maximus
Odontotermes fallax
Odontotermes fuyangensis
Odontotermes nolaensis
Odontotermes bogoriensis
Odontotermes matangensis
Odontotermes sellathorax
Odontotermes fockianus
Odontotermes lautus
Odontotermes agilis
Odontotermes hageni
Odontotermes latigula
Odontotermes transvaalensis
Odontotermes erodens
Odontotermes monodon
Odontotermes annulicornis
Odontotermes badius
Odontotermes silvestrii
Odontotermes robustus
Odontotermes iratus
Odontotermes mediocris
Odontotermes apollo
Odontotermes pauperans
Odontotermes kistneri
Odontotermes longzhouensis
Odontotermes peshawarensis
Odontotermes assmuthi
Odontotermes latissimus
Odontotermes proximus
Odontotermes sinabangensis
Odontotermes stercorivorus
Odontotermes maesodensis
Odontotermes malabaricus
Odontotermes bequaerti
Odontotermes caffrariae
Odontotermes adampurensis
Odontotermes montanus
Odontotermes silvaticus
Odontotermes parallelus
Odontotermes parvidens
Odontotermes prewensis
Odontotermes zunyiensis
Odontotermes bottegoanus
Odontotermes planiceps
Odontotermes rectanguloides
Odontotermes dimorphus
Odontotermes sudanensis
Odontotermes erraticus
Odontotermes flammifrons
Odontotermes kepongensis
Odontotermes boranicus
Pseudomicrotermes alboniger
Labritermes emersoni
Labritermes kistneri
Labritermes buttelreepeni
Foraminitermes coatoni
Foraminitermes rhinoceros
Foraminitermes harrisi
Foraminitermes corniferus
Foraminitermes tubifrons
Foraminitermes valens
Duplidentitermes jurioni
Duplidentitermessp.TB−2014
Duplidentitermes latimentonis
Duplidentitermes furcatidens
Speculitermes cyclops
Speculitermes roonwali
Speculitermes goesswaldi
Speculitermes angustigulus
Speculitermes triangularis
Speculitermes dharwarensis
Speculitermes emersoni
Speculitermes chadaensis
Speculitermes sinhalensis
Speculitermes deccanensis
Speculitermes macrodentatus
Speculitermes paivai
Machadotermes rigidus
Machadotermes latus
Machadotermes inflatus
Jugositermes tuberculatus
Adaiphrotermes cuniculator
Adaiphrotermes scapheutes
Adaiphrotermes choanensis
Trichotermes machadoi
Trichotermes villifrons
Trichotermes ducis
Acholotermes chirotus
Acholotermes socialis
Acholotermes imbellis
Acholotermes tithasus
Acholotermes epius
Amicotermes gasteruptus
Amicotermes autothysius
Amicotermes camerunensis
Amicotermes mbalmayoensis
Amicotermes dibogi
Amicotermes ivorensis
Amicotermes spiculatus
Amicotermes cristatus
Amicotermes multispinus
Amicotermes congoensis
Amicotermes mayombei
Amicotermes galenus
Aderitotermes cavator
Aderitotermes fossor
Aderitotermes cf. fossor BDIT074
Amalotermes phaeocephalus
Skatitermes psammophilus
Skatitermes watti
Ateuchotermes retifaciens
Ateuchotermes pectinatus
Ateuchotermes sentosus
Ateuchotermes ctenopher
Ateuchotermes spinulatus
Ateuchotermes muricatus
Ateuchotermes tranquillus
Ateuchotermes rastratus
Alyscotermes trestus
Alyscotermes kilimandjaricus
Astratotermes sp. RDCT147
Astratotermes apocnetus
Astratotermes mansuetus
Astratotermes hilarus
Astratotermes aneristus
Astratotermes prosenus
Astratotermes pacatus
Anenteotermes cnaphorus
Anenteotermes ateuchestes
Anenteotermes cf. polyscolus BDIT1
Anenteotermes disluctans
Anenteotermes nanus
Anenteotermes improelatans
Anenteotermes cherubimi
Anenteotermes hemerus
Anenteotermes cicur
Anenteotermes improcinctus
Anenteotermes polyscolus
Anenteotermes amachetus
Eurytermes ceylonicus
Eurytermes mohana
Eurytermes boveni
Eurytermes topslipensis
Eurytermes buddha
Eurytermes assmuthi
Acidnotermes praus
Anaorotermes echinocolon
Phoxotermes cerberus
Apagotermes stolidus
Firmitermes abyssinicus
Apicotermitinaegen.Asp.TB−2017
Astalotermes murcus
Astalotermes mitis
Astalotermes empodius
Astalotermes aganus
Astalotermes comis
Astalotermes hapalus
Astalotermes acholus
Astalotermes eumenus
Astalotermes quietus
Astalotermes ignavus
Astalotermes brevior
Astalotermes irrixosus
Astalotermes amicus
Astalotermes concilians
Astalotermes benignus
Astalotermes obstructus
Astalotermes impedians
Euhamitermes zhejianensis
Euhamitermes aruna
Euhamitermes bidentatus
Euhamitermes yuntaishanensis
Euhamitermes melanocephalus
Euhamitermes hamatus
Euhamitermes chhotannii
Euhamitermes dentatus
Euhamitermes yunnanensis
Euhamitermes indicus
Euhamitermes yui
Euhamitermes karnatakensis
Euhamitermes daweishanensis
Euhamitermes retusus
Euhamitermes quadratceps
Euhamitermes microcephalus
Euhamitermes urbanii
Euhamitermes wittmeri
Euhamitermes concavigulus
Euhamitermes kanhaensis
Euhamitermes guizhouensis
Euhamitermes lighti
Euhamitermes shillongensis
Euhamitermes mengdingensis
Tonsuritermes tucki
Tonsuritermes mathewsi
Hydrecotermes arienesho
Hydrecotermes kawaii
Ruptitermes arboreus
Ruptitermes krishnai
Ruptitermes reconditus
Ruptitermes kaapora
Ruptitermes araujoi
Ruptitermes xanthochiton
Ruptitermes piliceps
Ruptitermes maraca
Ruptitermes atyra
Ruptitermes cangua
Ruptitermes franciscoi
Ruptitermes pitan
Ruptitermes bandeirai
Aparatermes silvestrii
Aparatermes thornatus
Aparatermes abbreviatus
Aparatermes cingulatus
Compositermes bani
Compositermes vindai
Tetimatermes oliveirae
Tetimatermessp.ATB−2017
Indotermes yunnanensis
Indotermes arshadi
Indotermes thailandis
Indotermes hainanensis
Indotermes menggarensis
Indotermes luxiensis
Indotermes capillosus
Indotermes isodentatus
Indotermes maymensis
Indotermes rongrensis
Acutidentitermes osborni
Longustitermes manni
Patawatermes nigripunctatus
Patawatermes turricola
Heimitermes laticeps
Heimitermes moorei
Eburnitermes grassei
Rubeotermes jheringi
Apicotermes kisantuensis
Apicotermes occultus
Apicotermes gurgulifex
Apicotermes rimulifex
Apicotermes goesswaldi
Apicotermes arquieri
Apicotermes lamani
Apicotermes emersoni
Apicotermes porifex
Apicotermes tragardhi
Apicotermes holmgreni
Apicotermes desneuxi
Apicotermes angustatus
Adynatotermes moretelae
Amplucrutermes inflatus
Rostrotermes cornutus
Labidotermes celisi
Grigiotermes hageni
Hoplognathotermes angolensis
Hoplognathotermes submissus
Hoplognathotermes subterraneus
Aganotermes oryctes
Coxotermes boukokoensis
Disjunctitermes insularis
Asagarotermes coronatus
Humutermes noiroti
Humutermes krishnai
Allognathotermes aburiensis
Allognathotermes ivorensis
Allognathotermes hypogeus
Anoplotermes bolivianus
Anoplotermes inopinatus
Anoplotermes parvus
Anoplotermes bahamensis
Anoplotermes grandifrons
Anoplotermes distans
Anoplotermes brucei
Anoplotermes meridianus
Anoplotermes fumosus
Anoplotermes banksi
Anoplotermes schwarzi
Anoplotermes ater
Anoplotermes tenebrosus
Anoplotermes punctatus
Anoplotermes gracilis
Anoplotermes hondurensis
Anoplotermes subterraneus
Anoplotermes rotundus
Anoplotermes pacificus
Anoplotermes howardi
Anoplotermes pyriformis
Anoplotermes janus
Labiotermes longilabius
Labiotermes labralis
Labiotermes brevilabius
Labiotermes orthocephalus
Labiotermes leptothrix
Labiotermes laticephalus
Labiotermes guasu
Labiotermes emersoni
Labiotermes pelliceus
Labiotermes oreadicus
Eremotermes paradoxalis
Eremotermes fletcheri
Eremotermes dehraduni
Eremotermes arctus
Eremotermes nanus
Eremotermes sanyuktae
Eremotermes indicatus
Eremotermes senegalensis
Eremotermes madrasicus
Eremotermes neoparadoxalis
Rhynchotermes nasutissimus
Rhynchotermes perarmatus
Rhynchotermes diphyes
Rhynchotermes armatus
Rhynchotermes bulbinasus
Rhynchotermes amazonensis
Rhynchotermes piauy
Rhynchotermes matraga
Procornitermes lespesii
Procornitermes triacifer
Procornitermes araujoi
Procornitermes striatus
Procornitermes romani
Cornitermes falcatus
Cornitermes ovatus
Cornitermes cumulans
Cornitermes villosus
Cornitermes walkeri
Cornitermes silvestrii
Cornitermes bequaerti
Cornitermes bolivianus
Cornitermes incisus
Cornitermes acignathus
Cornitermes snyderi
Cornitermes pugnax
Cornitermes weberi
Cornitermes pilosus
Paracurvitermes manni
Dentispicotermes pantanalis
Dentispicotermes conjunctus
Dentispicotermes cupiporanga
Dentispicotermes globicephalus
Dentispicotermes brevicarinatus
Embiratermes festivellus
Embiratermes chagresi
Embiratermes neotenicus
Embiratermes robustus
Embiratermes parvirostris
Embiratermes snyderi
Embiratermes silvestrii
Embiratermes heterotypus
Embiratermes transandinus
Embiratermes benjamini
Embiratermes ignotus
Embiratermes brevinasus
Embiratermes spissus
Embiratermes latidens
Silvestritermes minutus
Silvestritermes lanei
Silvestritermes gnomus
Silvestritermes almirsateri
Silvestritermes duende
Silvestritermes euamignathus
Silvestritermes heyeri
Forficulitermes planifrons
Pseudhamitermes longignathus
Pseudhamitermes khmerensis
Macuxitermes triceratops
Macuxitermes colombicus
Drepanotermes barretti
Drepanotermes rubriceps
Drepanotermes columellaris
Drepanotermessp.SLC−2012
Drepanotermes gayi
Drepanotermes magnificus
Drepanotermes septentrionalis
Drepanotermes paradoxus
Drepanotermes corax
Drepanotermes basidens
Drepanotermes phoenix
Drepanotermes brevis
Drepanotermes calabyi
Drepanotermes invasor
Drepanotermes diversicolor
Drepanotermes daliensis
Drepanotermes bellator
Drepanotermes hamulus
Drepanotermes tamminensis
Drepanotermes clarki
Drepanotermes crassidens
Drepanotermes hilli
Drepanotermes acicularis
Drepanotermes perniger
Drepanotermes dibolia
Protocapritermes krisiformis
Protocapritermes odontomachus
Ahamitermes inclusus
Ahamitermes nidicola
Ahamitermes hillii
Cyrilliotermes angulariceps
Cyrilliotermes brevidens
Cyrilliotermes strictinasus
Cyrilliotermes crassinasus
Uncitermes teevani
Uncitermes almeriae
Xylochomitermes punctillus
Xylochomitermes reductus
Xylochomitermes tomentosus
Xylochomitermes aspinosus
Xylochomitermes melvillensis
Xylochomitermes occidualis
Syntermes molestus
Syntermes magnoculus
Syntermes bolivianus
Syntermes barbatus
Syntermes cearensis
Syntermes territus
Syntermes nanus
Syntermes chaquimayensis
Syntermes brevimalatus
Syntermes longiceps
Syntermes dirus
Syntermes obtusus
Syntermes calvus
Syntermes parallelus
Syntermes aculeosus
Syntermes insidians
Syntermes praecellens
Syntermes grandis
Syntermes tanygnathus
Syntermes peruanus
Syntermes crassilabrum
Syntermes wheeleri
Syntermes spinosus
Microcerotermes diversus
Microcerotermes fletcheri
Microcerotermes sabaeus
Microcerotermes collinsi
Microcerotermes cavus
Microcerotermes sakesarensis
Microcerotermes nemoralis
Microcerotermes transiens
Microcerotermes lahorensis
Microcerotermes barbertoni
Microcerotermes flyensis
Microcerotermes rhombinidus
Microcerotermes celebensis
Microcerotermes boreus
Microcerotermes minutus
Microcerotermes minor
Microcerotermes danieli
Microcerotermes dashlibronensis
Microcerotermes distans
Microcerotermes periminutus
Microcerotermes palestinensis
Microcerotermes ganeshi
Microcerotermes implacidus
Microcerotermes cachani
Microcerotermes unidentatus
Microcerotermes sakarahensis
Microcerotermes apricitatis
Microcerotermes acerbus
Microcerotermes hypaenicus
Microcerotermes lateralis
Microcerotermes depokensis
Microcerotermes madurae
Microcerotermes durbanensis
Microcerotermes sikorae
Microcerotermes algoasinensis
Microcerotermes varaminicus
Microcerotermes biswanathae
Microcerotermes parviceps
Microcerotermes bequaertianus
Microcerotermes mzilikazi
Microcerotermes chaudhryi
Microcerotermes theobromae
Microcerotermes maliki
Microcerotermes pakistanicus
Microcerotermes bugnioni
Microcerotermes gracilis
Microcerotermes paracelebensis
Microcerotermes luluai
Microcerotermes papuanus
Microcerotermes bouvieri
Microcerotermes kudremukhae
Microcerotermes losbanosensis
Microcerotermes malmesburyi
Microcerotermes insularis
Microcerotermes thermarum
Microcerotermes repugnans
Microcerotermes gabrielis
Microcerotermes silvestrianus
Microcerotermes choanensis
Microcerotermes distinctus
Microcerotermes subinteger
Microcerotermes cylindriceps
Microcerotermes baluchistanicus
Microcerotermes pondweniensis
Microcerotermes hamatus
Microcerotermes sanctaeluciae
Microcerotermes chhotanii
Microcerotermes tenuignathus
Microcerotermes longiceps
Microcerotermes greeni
Microcerotermes uncatus
Microcerotermes beesoni
Microcerotermes sabahensis
Microcerotermes nanus
Microcerotermes strunckii
Microcerotermes laxmi
Microcerotermes secernens
Microcerotermes progrediens
Microcerotermes marilimbus
Microcerotermes longignathus
Microcerotermes peraffinis
Microcerotermes mandibularis
Microcerotermes parvus
Microcerotermes fuscotibialis
Microcerotermes elegans
Microcerotermes annandalei
Microcerotermes pauliani
Microcerotermes dammermani
Microcerotermes solidus
Microcerotermes sistaniensis
Microcerotermes edentatus
Microcerotermes kwazulu
Microcerotermes parvulus
Microcerotermes limpopoensis
Microcerotermes arboreus
Microcerotermes rambanensis
Microcerotermes exiguus
Microcerotermes newmani
Microcerotermes debilicornis
Microcerotermes nervosus
Microcerotermes masaiaticus
Microcerotermes zuluoides
Microcerotermes septentrionalis
Microcerotermes crassus
Microcerotermes longimalatus
Microcerotermes manjikuli
Microcerotermes amboinensis
Microcerotermes piliceps
Microcerotermes laticeps
Microcerotermes shahroudiensis
Microcerotermes raja
Microcerotermes ilalazonatus
Microcerotermes bouilloni
Microcerotermes indistinctus
Microcerotermes buettikeri
Microcerotermes nicobarensis
Microcerotermes philippinensis
Microcerotermes palaearcticus
Microcerotermes remotus
Microcerotermes cupreiceps
Microcerotermes cameroni
Microcerotermes havilandi
Microcerotermes brevior
Microcerotermes taylori
Microcerotermes dumasensis
Microcerotermes turkmenicus
Microcerotermes leai
Microcerotermes serratus
Microcerotermes heimi
Microcerotermes dumisae
Microcerotermes saravanensis
Microcerotermes novaecaledoniae
Microcerotermes biroi
Microcerotermes dolichocephalicus
Microcerotermes dolichognathus
Microcerotermes turneri
Microcerotermes eugnathus
Microcerotermes brachygnathus
Microcerotermes subtilis
Microcerotermes duplex
Microcerotermes labioangulatus
Microcerotermes zuluensis
Microcerotermes prochampioni
Microcerotermes nanulus
Microcerotermes macacoensis
Microcerotermes major
Microcerotermes psammophilus
Microcerotermes propinquus
Tuberculitermes bycanistes
Tuberculitermes guineensis
Tuberculitermes flexuosus
Cristatitermes tutulatus
Cristatitermes pineaformis
Cristatitermes carinatus
Cristatitermes froggatti
Cristatitermes barretti
Cristatitermes arenicola
Cavitermes tuberosus
Cavitermes parvicavus
Cavitermes parmae
Cavitermes simplicinervis
Cavitermes rozeni
Dihoplotermessp.ATB−2017
Dihoplotermes taurus
Dihoplotermes inusitatus
Spinitermes longiceps
Spinitermes trispinosus
Spinitermes nigrostomus
Spinitermes robustus
Spinitermes brevicornutus
Inquilinitermes johnchapmani
Inquilinitermes inquilinus
Inquilinitermes microcerus
Inquilinitermes fur
Lophotermes pectinatus
Lophotermes septentrionalis
Lophotermes aduncus
Lophotermes brevicephalus
Lophotermes crinitus
Lophotermes parvicornis
Lophotermes leptognathus
Lophotermes quadratus
Lophotermes pusillus
Macrognathotermes errator
Macrognathotermes broomensis
Macrognathotermes prolatus
Macrognathotermes sunteri
Paracapritermes primus
Paracapritermes prolixus
Paracapritermes kraepelinii
Paracapritermes secundus
Ephelotermes persimilis
Ephelotermes melachoma
Ephelotermes cheeli
Ephelotermes taylori
Ephelotermes paleatus
Ephelotermes argutus
Termes comis
Termes marjoriae
Termes nigritus
Termes ayri
Termes rostratus
Termes baculi
Termes major
Termes riograndensis
Termes panamaensis
Termes baculiformis
Termes hispaniolae
Termes huayangensis
Termes propinquus
Termes laticornis
Termes hospes
Termes splendens
Termes medioculatus
Termes fatalis
Termes melindae
Termes amaralii
Termes boultoni
Termes brevicornis
Termes bolivianus
Furculitermes soyeri
Furculitermes parviceps
Furculitermes cubitalis
Furculitermes brevimalatus
Furculitermes brevilabius
Furculitermes winifredae
Furculitermes hendrickxi
Furculitermes longilabius
Ophiotermes shabaensis
Ophiotermes gracilis
Ophiotermes ugandaensis
Ophiotermes grandilabius
Ophiotermes mirandus
Ophiotermes receptus
Ophiotermes mandibularis
Procubitermes arboricola
Procubitermes curvatus
Procubitermes niapuensis
Procubitermes aburiensis
Procubitermes sjostedti
Procubitermes sinuosus
Procubitermes undulans
Procubitermes wasmanni
Procubitermes ueleensis
Orthotermes depressifrons
Orthotermes mansuetus
Okavangotermes giessi
Okavangotermes guineensis
Proboscitermes mcgrewi
Proboscitermes tubuliferus
Trapellitermes loxomastax
Basidentitermes diversifrons
Basidentitermes aurivillii
Basidentitermes trilobatus
Basidentitermes demoulini
Basidentitermes amicus
Basidentitermes mactus
Basidentitermes potens
Basidentitermes malelaensis
Noditermes cristifrons
Noditermes wasambaricus
Noditermes profestus
Noditermes lamanianus
Noditermes angolensis
Noditermes indoensis
Noditermes festivus
Mucrotermes osborni
Mucrotermes heterochilus
Unguitermes proclivifrons
Unguitermes bouilloni
Unguitermes trispinosus
Unguitermes bidentatus
Unguitermes magnus
Unguitermes unidentatus
Unguitermes acutifrons
Lepidotermes vastus
Lepidotermes mtwalumi
Lepidotermes amydrus
Lepidotermes simplex
Lepidotermes lounsburyi
Lepidotermes scalenus
Lepidotermes planifacies
Lepidotermes goliathi
Lepidotermes pretoriensis
Fastigitermes jucundus
Pilotermes langi
Nitiditermes berghei
Ovambotermes sylvaticus
Apilitermes longiceps
Batillitermes monachus
Batillitermes clypeatus
Euchilotermes tensus
Euchilotermes quadriceps
Euchilotermes acutidens
Euchilotermes umbraticola
Megagnathotermes katangensis
Megagnathotermes notandus
Unicornitermes gaerdesi
Profastigitermes putnami
Thoracotermes grevillensis
Thoracotermes brevinotus
Thoracotermes lusingensis
Thoracotermes macrothorax
Crenetermes elongatus
Crenetermes fruitus
Crenetermes mandibulatus
Crenetermes mixtus
Crenetermes albotarsalis
Cubitermes duplex
Cubitermes breviceps
Cubitermes atrox
Cubitermes transvaalensis
Cubitermes muneris
Cubitermes curtatus
Cubitermes gibbifrons
Cubitermes ugandensis
Cubitermes severus
Cubitermes umbratus
Cubitermes schmidti
Cubitermes conjenii
Cubitermes sierraleonicus
Cubitermes fungifaber
Cubitermes glebae
Cubitermes proximatus
Cubitermes testaceus
Cubitermes silvestrii
Cubitermes banksi
Cubitermes pallidiceps
Cubitermes undulatus
Cubitermes zavattarii
Cubitermes niokoloensis
Cubitermes bulbifrons
Cubitermes subarquatus
Cubitermes exiguus
Cubitermes schereri
Cubitermes sankurensis
Cubitermes tenuiceps
Cubitermes gaigei
Cubitermes fulvus
Cubitermes loubetsiensis
Cubitermes subcrenulatus
Cubitermes oblectatus
Cubitermes sanctaeluciae
Cubitermes sulcifrons
Cubitermes weissi
Cubitermes truncatus
Cubitermes anatruncatus
Cubitermes zenkeri
Cubitermes falcifer
Cubitermes zulucola
Cubitermes bilobatodes
Cubitermes pretorianus
Cubitermes bilobatus
Cubitermes bugeserae
Cubitermes caesareus
Cubitermes finitimus
Cubitermes aemulus
Cubitermes planifrons
Cubitermes inclitus
Cubitermes oculatus
Cubitermes intercalatus
Cubitermes minitabundus
Cubitermes orthognathus
Cubitermes congoensis
Cubitermes comstocki
Cubitermes truncatoides
Cubitermes microduplex
Cubitermes modestior
Cubitermes hamatus
Cubitermes montanus
Cubitermes speciosus
Cubitermes zuluensis
Cubitermes latens
Prohamitermes hosei
Prohamitermes mirabilis
Oriencapritermes kluangensis
Saxatilitermes saxatilis
Acangaobitermes krishnai
Globitermes menglaensis
Globitermes globosus
Globitermes sulphureus
Globitermes brachycerastes
Globitermes mengpengensis
Globitermes vadaensis
Globitermes minor
Orthognathotermes brevipilosus
Orthognathotermes macrocephalus
Orthognathotermes uncimandibularis
Orthognathotermes aduncus
Orthognathotermes gibberorum
Orthognathotermes mirim
Orthognathotermes orthognathus
Orthognathotermes tubesauassu
Orthognathotermes humilis
Orthognathotermes heberi
Orthognathotermes longilamina
Orthognathotermes insignis
Orthognathotermes pilosus
Orthognathotermes wheeleri
Orthognathotermes okeyma
Homallotermes eleanorae
Homallotermes foraminifer
Homallotermes pilosus
Homallotermes exiguus
Apsenterotermes stenopronos
Apsenterotermes declinatus
Apsenterotermes improcerus
Apsenterotermes aspersus
Apsenterotermes iridipennis
Pericapritermes nigerianus
Pericapritermes buitenzorgi
Pericapritermes assamensis
Pericapritermes dumicola
Pericapritermes machadoi
Pericapritermes heteronotus
Pericapritermes latignathus
Pericapritermes topslipensis
Pericapritermes dolichocephalus
Pericapritermes dunensis
Pericapritermes mohri
Pericapritermes minimus
Pericapritermes paetensis
Pericapritermes gloveri
Pericapritermes magnificus
Pericapritermes gutianensis
Pericapritermes nitobei
Pericapritermes metatus
Pericapritermes urgens
Pericapritermes papuanus
Pericapritermes ceylonicus
Pericapritermes durga
Pericapritermes beibengensis
Pericapritermes brachygnathus
Pericapritermes parvus
Pericapritermes schultzei
Pericapritermes pilosus
Pericapritermes silvestrianus
Pericapritermes desaegeri
Pericapritermes hepuensis
Pericapritermes appellans
Pericapritermes modiglianii
Pericapritermes fuscotibialis
Pericapritermes planiusculus
Pericapritermes tetraphilus
Pericapritermes chiasognathus
Pericapritermes pallidipes
Pericapritermes semarangi
Pericapritermes wuzhishanensis
Pericapritermes speciosus
Dicuspiditermes santschii
Dicuspiditermes achankovili
Dicuspiditermes cornutella
Dicuspiditermes kistneri
Dicuspiditermes laetus
Dicuspiditermes fontanellus
Dicuspiditermes makhamensis
Dicuspiditermes minutus
Dicuspiditermes incola
Dicuspiditermes nemorosus
Dicuspiditermes spinitibialis
Dicuspiditermes sisiri
Dicuspiditermes gravelyi
Dicuspiditermes boseae
Dicuspiditermes cacuminatus
Dicuspiditermes obtusus
Dicuspiditermes hutsoni
Dicuspiditermes punjabensis
Dicuspiditermes rothi
Dicuspiditermes fissifex
Krishnacapritermes dineshan
Krishnacapritermes thakuri
Krishnacapritermes manikandan
Krishnacapritermes maitii
Mirocapritermes valeriae
Mirocapritermes concaveus
Mirocapritermes jiangchengensis
Mirocapritermes connectens
Mirocapritermes hsuchiafui
Mirocapritermes latignathus
Mirocapritermes snyderi
Mirocapritermes prewensis
Ibitermes inflatus
Ibitermes tellustris
Ibitermes curupira
Kemneritermes sarawakensis
Indocapritermes aruni
Invasitermes inermis
Invasitermes insitivus
Hapsidotermes longius
Hapsidotermes harrisi
Hapsidotermes labellus
Hapsidotermes maideni
Hapsidotermes orbus
Procapritermes atypus
Procapritermes setiger
Procapritermes dakshinae
Procapritermes zhangfengensis
Procapritermes prosetiger
Procapritermes huananensis
Procapritermes sandakanensis
Procapritermes holmgreni
Procapritermes keralai
Procapritermes longignathus
Procapritermes martyni
Procapritermes neosetiger
Procapritermes minutus
Sinocapritermes pratensis
Sinocapritermes albipennis
Sinocapritermes parvulus
Sinocapritermes vicinus
Sinocapritermes fujianensis
Sinocapritermes xiushanensis
Sinocapritermes xiai
Sinocapritermes sinensis
Sinocapritermes guangxiensis
Sinocapritermes magnus
Sinocapritermes tianmuensis
Sinocapritermes planifrons
Sinocapritermes mushae
Sinocapritermes songtaoensis
Sinocapritermes yunnanensis
Sinocapritermes sinicus
Promirotermes dumisae
Promirotermes redundans
Promirotermes pygmaeus
Promirotermes massaicus
Promirotermes gracilipes
Promirotermes bellicosi
Promirotermes holmgreni
Promirotermes bechuana
Promirotermes rotundifrons
Promirotermes orthoceps
Mapinguaritermes grandidens
Mapinguaritermes peruanus
Crepititermes verruculosus
Capritermes capricornis
Noirotitermes noiroti
Labiocapritermes distortus
Palmitermes impostor
Synhamitermes labioangulatus
Synhamitermes colombensis
Synhamitermes quadriceps
Synhamitermes ceylonicus
Pseudocapritermes sowerbyi
Pseudocapritermes tikadari
Pseudocapritermes megacephalus
Pseudocapritermes parasilvaticus
Pseudocapritermes largus
Pseudocapritermes fletcheri
Pseudocapritermes minutus
Pseudocapritermes kemneri
Pseudocapritermes bhutanensis
Pseudocapritermes jiangchengensis
Pseudocapritermes orientalis
Pseudocapritermes angustignathus
Pseudocapritermes sinensis
Pseudocapritermes prosilvaticus
Pseudocapritermes planimentus
Pseudocapritermes silvaticus
Pseudocapritermes karticki
Pseudocapritermes pseudolaetus
Divinotermes allognathus
Divinotermes tuberculatus
Divinotermes digitatus
Gnathamitermes grandis
Gnathamitermes tubiformans
Gnathamitermes perplexus
Gnathamitermes nigriceps
Amitermes evuncifer
Amitermes pallidiceps
Amitermes firmus
Amitermes aporema
Amitermes procerus
Amitermes deplanatus
Amitermes kharrazii
Amitermes loennbergianus
Amitermes arboreus
Amitermes inspissatus
Amitermes bandeirai
Amitermes perelegans
Amitermes silvestrianus
Amitermes emersoni
Amitermes westraliensis
Amitermes heteraspis
Amitermes spinifer
Amitermes subtilis
Amitermes minimus
Amitermes basidens
Amitermes darwini
Amitermes desertorum
Amitermes messinae
Amitermes xylophagus
Amitermes rotundus
Amitermes coachellae
Amitermes germanus
Amitermes innoxius
Amitermes paucinervius
Amitermes parvidens
Amitermes gracilis
Amitermes truncatidens
Amitermes stephensoni
Amitermes falcatus
Amitermes viriosus
Amitermes abruptus
Amitermes corpulentus
Amitermes floridensis
Amitermes parvulus
Amitermes wheeleri
Amitermes yasujensis
Amitermes insolitus
Amitermes importunus
Amitermes amicki
Amitermes latidens
Amitermes conformis
Amitermes scopulus
Amitermes lanceolatus
Amitermes accinctus
Amitermes calabyi
Amitermes pandus
Amitermes gallagheri
Amitermes braunsi
Amitermes eucalypti
Amitermes ensifer
Amitermes hastatus
Amitermes laurensis
Amitermes pavidus
Amitermes modicus
Amitermes vitiosus
Amitermes acinacifer
Amitermes excellens
Amitermes obtusidens
Amitermes papuanus
Amitermes unidentatus
Amitermes uncinatus
Amitermes neogermanus
Amitermes amifer
Amitermes foreli
Amitermes agrilus
Amitermes quadratus
Amitermes snyderi
Amitermes gestroanus
Amitermes inops
Amitermes lunae
Amitermes aduncus
Amitermes perarmatus
Amitermes parallelus
Amitermes baluchistanicus
Amitermes vilis
Amitermes dentosus
Amitermes boreus
Amitermes heterognathus
Amitermes herbertensis
Amitermes meridionalis
Amitermes colonus
Amitermes paravilis
Amitermes lativentris
Amitermes cryptodon
Amitermes lilloi
Amitermes leptognathus
Amitermes capito
Amitermes obeuntis
Amitermes pallidus
Amitermes somaliensis
Amitermes perryi
Amitermes ravus
Amitermes dentatus
Amitermes exilis
Amitermes mitchelli
Amitermes seminotus
Amitermes beaumonti
Amitermes belli
Amitermes parvus
Amitermes arcuatus
Amitermes vicinus
Amitermes guineensis
Amitermes hartmeyeri
Amitermes iranicus
Amitermes paradentatus
Amitermes socotrensis
Amitermes sciangallorum
Planicapritermes longilabrum
Planicapritermes planiceps
Neocapritermes bodkini
Neocapritermes talpoides
Neocapritermes parvus
Neocapritermes utiariti
Neocapritermes longinotus
Neocapritermes taracua
Neocapritermes araguaia
Neocapritermes talpa
Neocapritermes braziliensis
Neocapritermes angusticeps
Neocapritermes pumilis
Neocapritermes villosus
Neocapritermes centralis
Neocapritermes opacus
Neocapritermes mirim
Neocapritermes unicornis
Neocapritermes guyana
Orientotermes emersoni
Quasitermes incisus
Curvitermes odontognathus
Curvitermes minor
Cornicapritermes mucronatus
Incolitermes pumilus
Cephalotermes rectangularis
Cylindrotermes parvignathus
Cylindrotermes nordenskioldi
Cylindrotermes macrognathus
Cylindrotermes sapiranga
Cylindrotermes brevipilosus
Cylindrotermes caata
Cylindrotermes flangiatus
Cylindrotermes capixaba
Angulitermes asirensis
Angulitermes nepalensis
Angulitermes elsenburgi
Angulitermes bhagsunagensis
Angulitermes longifrons
Angulitermes truncatus
Angulitermes tilaki
Angulitermes frontalis
Angulitermes obtusus
Angulitermes emersoni
Angulitermes arabiae
Angulitermes punjabensis
Angulitermes kashmirensis
Angulitermes ceylonicus
Angulitermes keralai
Angulitermes jodhpurensis
Angulitermes ramanii
Angulitermes resimus
Angulitermes acutus
Angulitermes paanensis
Angulitermes fletcheri
Angulitermes braunsi
Angulitermes dehraensis
Angulitermes nilensis
Angulitermes hussaini
Angulitermes quadriceps
Angulitermes mishrai
Angulitermes akhorisainensis
Angulitermes rathorai
Diwaitermes castanopsis
Diwaitermes foi
Diwaitermes kanehirai
Ngauratermes arue
Arcotermes tubus
Postsubulitermes parviconstrictus
Muelleritermes fritzi
Nasutitermes minimus
Nasutitermes hexianensis
Nasutitermes araujoi
Fulleritermes tenebricus
Fulleritermes coatoni
Fulleritermes mallyi
Fulleritermes contractus
Sinonasutitermes hainanensis
Sinonasutitermes erectinasus
Sinonasutitermes trimorphus
Sinonasutitermes guangxiensis
Sinonasutitermes dimorphus
Sinonasutitermes mediocris
Sinonasutitermes admirabilis
Sinonasutitermes platycephalus
Sinonasutitermes yui
Sinonasutitermes planinasus
Sinonasutitermes xiai
Nasutitermes wheeleri
Tarditermes contracolor
Kaudernitermes salebrithorax
Kaudernitermes kaudernianus
Kaudernitermes nigritus
Kaudernitermes laticeps
Nasutitermes kempae
Nasutitermes fuscipennis
Nasutitermes sanctaeanae
Nasutitermes regularis
Nasutitermes sinensis
Leptomyxotermes doriae
Nasutitermes neonanus
Nasutitermes mollis
Nasutitermes proximus
Nasutitermes suknensis
Nasutitermes magnus
Coendutermes tucum
Sandsitermes robustus
Obtusitermes bacchanalis
Obtusitermes formosulus
Obtusitermes panamae
Diversitermes diversimiles
Diversitermes tiapuan
Diversitermes castaniceps
Nasutitermes bolivianus
Nasutitermes novarumhebridarum
Nasutitermes huangshanensis
Rounditermes dechambrei
Triangularitermes triangulariceps
Nasutitermes coalescens
Nasutitermes ferranti
Nasutitermes rippertii
Nasutitermes feytaudi
Convexitermes convexifrons
Convexitermes manni
Anhangatermes juruena
Anhangatermes macarthuri
Anhangatermes eurycephalus
Anhangatermes pilosus
Anhangatermes anhanguera
Angularitermes coninasus
Angularitermes nasutissimus
Angularitermes pinocchio
Angularitermes orestes
Angularitermes tiguassu
Angularitermes clypeatus
Occultitermes occultus
Occultitermes aridus
Sinqasapatermes sachae
Baucaliotermes hainesi
Rotunditermes rotundiceps
Rotunditermes bragantinus
Nasutitermes latus
Nasutitermes pinocchio
Nasutitermes machengensis
Caetetermes taquarussu
Nasutitermes mojosensis
Nasutitermes pluriarticulatus
Nasutitermes dasyopsis
Nasutitermes chapmani
Nasutitermes nordenskioldi
Nasutitermes fabricii
Nasutitermes walkeri
Nasutitermes crassus
Nasutitermes ecuadorianus
Nasutitermes brevipilus
Nasutitermes taylori
Nasutitermes tsaii
Roonwalitermes wadhwai
Nasutitermes kali
Nasutitermes benjamini
Nasutitermes bulbus
Nasutitermes krishna
Nasutitermes javanicus
Nasutitermes kimberleyensis
Nasutitermes bivalens
Nasutitermes changningensis
Cyranotermes timuassu
Cyranotermes caete
Cyranotermes karipuna
Cyranotermes glaber
Subulitermes constricticeps
Subulitermes angusticeps
Subulitermes microsoma
Subulitermes denisae
Subulitermes thompsonae
Subulitermes baileyi
Araujotermes caissara
Araujotermes nanus
Araujotermes zeteki
Araujotermes parvellus
Nasutitermes acajutlae
Coatitermes clevelandi
Coatitermes kartaboensis
Coatitermes pallidus
Coatitermes mazaruniensis
Atlantitermes stercophilus
Atlantitermes oculatissimus
Atlantitermes raripilus
Atlantitermes guarinim
Atlantitermes snyderi
Atlantitermes kirbyi
Atlantitermes osborni
Atlantitermes ibitiriguara
Paraconvexitermes junceus
Paraconvexitermes nigricornis
Paraconvexitermes acangapua
Nasutitermes timoriensis
Nasutitermes vadoni
Nasutitermes minor
Nasutitermes obtusimandibulus
Nasutitermes muli
Ceylonitermellus kotuae
Ceylonitermellus hantanae
Malagasitermes milloti
Nasutitermes pluvialis
Nasutitermes roboratus
Agnathotermes crassinasus
Agnathotermes glaber
Constrictotermes cavifrons
Constrictotermes cacaoensis
Constrictotermes latinotus
Constrictotermes guantanamensis
Constrictotermes rupestris
Constrictotermes cyphergaster
Velocitermes heteropterus
Velocitermes barrocoloradensis
Velocitermes velox
Velocitermes glabrinotus
Velocitermes uniformis
Velocitermes aporeticus
Velocitermes melanocephalus
Velocitermes beebei
Velocitermes paucipilis
Velocitermes laticephalus
Subulioiditermes subulioides
Subulioiditermes emersoni
Subulioiditermes borneensis
Nasutitermes crassicornis
Nasutitermes jalpaigurensis
Nasutitermes longinasoides
Nasutitermes comstockae
Nasutitermes gardneri
Nasutitermes arborum
Nasutitermes longirostratus
Nasutitermes retus
Nasutitermes emersoni
Nasutitermes latifrons
Cucurbitermes parviceps
Cucurbitermes yingdeensis
Cucurbitermes sinensis
Nasutitermes centraliensis
Nasutitermes diabolus
Nasutitermes carnarvonensis
Nasutitermes coxipoensis
Macrosubulitermes greavesi
Nasutitermes tipuanicus
Nasutitermes aduncus
Nasutitermes lujae
Nasutitermes mauritianus
Nasutitermes maniseri
Nasutitermes perparvus
Nasutitermes rotundatus
Nasutitermes brevirostris
Nasutitermes oculatus
Nasutitermes tiantongensis
Nasutitermes planiusculus
Verrucositermes tuberosus
Verrucositermes hirtus
Nasutitermes motu
Nasutitermes octopilis
Nasutitermes fumigatus
Nasutitermes banksi
Nasutitermes luzonicus
Nasutitermes brevioculatus
Nasutitermes oshimai
Nasutitermes profuscipennis
Nasutitermes arenarius
Nasutitermes elegantulus
Muelleritermes globiceps
Nasutitermes smithi
Nasutitermes similis
Nasutitermes maheensis
Nasutitermes pilosus
Nasutitermes jiangxiensis
Nasutitermes corniger
Nasutitermes inclinasus
Nasutitermes fulleri
Nasutitermes boengiensis
Nasutitermes jacobsoni
Nasutitermes itapocuensis
Nasutitermes jaraguae
Nasutitermes triloki
Nasutitermes ephratae
Cortaritermes fulviceps
Cortaritermes intermedius
Cortaritermes silvestri
Cortaritermes rizzinii
Cortaritermes piliceps
Nasutitermes chrysopleura
Nasutitermes ehrhardti
Nasutitermes takasagoensis
Nasutitermes tungsalangensis
Nasutitermes matangensis
Nasutitermes ceylonicus
Ceylonitermes paulosus
Ceylonitermes escherichi
Ceylonitermes indicola
Nasutitermes shangchengensis
Mycterotermes meringocephalus
Grallatotermes admirabilus
Grallatotermes splendidus
Grallatotermes weyeri
Grallatotermes niger
Grallatotermes grallatoriformis
Grallatotermes africanus
Grallatotermes grallator
Nasutitermes boetoni
Nasutitermes colimae
Nasutitermes parvonasutus
Nasutitermes aquilinus
Sabahitermes leuserensis
Sabahitermes malakuni
Nasutitermes bikpelanus
Nasutitermes dunensis
Nasutitermes globiceps
Nasutitermes moratus
Nasutitermes parviceps
Nasutitermes fletcheri
Nasutitermes panayensis
Nasutitermes bashanensis
Nasutitermes comorensis
Nasutitermes mangshanensis
Nasutitermes maximus
Nasutitermes torresi
Nasutitermes guayanae
Nasutitermes ovipennis
Nasutitermes qimenensis
Nasutitermes parvus
Nasutitermes heterodon
Nasutitermes tibetanus
Nasutitermes pictus
Nasutitermes surinamensis
Nasutitermes acutus
Nasutitermes dendrophilus
Nasutitermes indicola
Nasutitermes gracilis
Nasutitermes grandinasus
Nasutitermes simaluris
Nasutitermes camerunensis
Nasutitermes communis
Nasutitermes hirticeps
Nasutitermes curtinasus
Australitermes insignitus
Australitermes perlevis
Australitermes dilucidus
Nasopilotermes jiangxiensis
Rhadinotermes coarctatus
Nasutitermes longwangshanensis
Nasutitermes macrocephalus
Coarctotermes nasonovi
Coarctotermes beharaensis
Coarctotermes pauliani
Coarctotermes clepsydra
Periaciculitermes menglunensis
Eleanoritermes borneensis
Nasutitermes longiarticulatus
Nasutitermes graveolus
Nasutitermes choui
Nasutitermes infuscatus
Nasutitermes exitiosus
Nasutitermes falciformis
Nasutitermes triodiae
Nasutitermes gaigei
Nasutitermes sandakensis
Nasutitermes haddoensis
Nasutitermes nigriceps
Nasutitermes kinoshitai
Nasutitermes vishnu
Nasutitermes projectus
Nasutitermes simulans
Nasutitermes longipennis
Nasutitermes leponcei
Nasutitermes stricticeps
Nasutitermes olidus
Tumulitermes marcidus
Tumulitermes dalbiensis
Tumulitermes nichollsi
Tumulitermes recalvus
Tumulitermes mareebensis
Tumulitermes pulleinei
Tumulitermes petilus
Tumulitermes apiocephalus
Tumulitermes pastinator
Tumulitermes curtus
Tumulitermes comatus
Tumulitermes westraliensis
Tumulitermes kershawi
Tumulitermes subaquilus
Tumulitermes peracutus
Tumulitermes tumuli
Tumulitermes hastilis
Nasutitermes brachynasutus
Nasutitermes amboinensis
Nasutitermes dimorphus
Nasutitermes dixoni
Nasutitermes llinquipatensis
Nasutitermes hejiangensis
Nasutitermes dobonensis
Nasutitermes chhotanii
Nasutitermes glabritergus
Longipeditermes kistneri
Longipeditermes longipes
Malaysiotermes spinocephalus
Malaysiotermes holmgreni
Nasutitermes medoensis
Nasutitermes orthonasus
Enetotermes bembicoides
Hospitalitermes asahinai
Hospitalitermes diurnus
Hospitalitermes sharpi
Hospitalitermes majusculus
Hospitalitermes flaviventris
Hospitalitermes javanicus
Hospitalitermes krishnai
Hospitalitermes jepsoni
Hospitalitermes birmanicus
Hospitalitermes madrasi
Hospitalitermes lividiceps
Hospitalitermes ataramensis
Hospitalitermes bicolor
Hospitalitermes paraschmidti
Hospitalitermes irianensis
Hospitalitermes flavoantennaris
Hospitalitermes moluccanus
Hospitalitermes papuanus
Hospitalitermes proflaviventris
Hospitalitermes damenglongensis
Hospitalitermes grassii
Hospitalitermes rufus
Hospitalitermes blairi
Hospitalitermes nemorosus
Hospitalitermes nicobarensis
Hospitalitermes brevirostratus
Hospitalitermes medioflavus
Hospitalitermes kali
Hospitalitermes hospitalis
Hospitalitermes nigriantennalis
Hospitalitermes umbrinus
Hospitalitermes seikii
Hospitalitermes ferrugineus
Hospitalitermes monoceros
Hospitalitermes jinghongensis
Hospitalitermes schmidti
Hospitalitermes butteli
Nasutitermes anoniensis
Nasutitermes qingjiensis
Nasutitermes gracilirostris
Nasutitermes devrayi
Nasutitermes lividus
Nasutitermes palaoensis
Nasutitermes guizhouensis
Nasutitermes garoensis
Nasutitermes aruensis
Nasutitermes princeps
Nasutitermes major
Nasutitermes balingtauagensis
Nasutitermes subtibetanus
Nasutitermes mirabilis
Nasutitermes mindanensis
Nasutitermes proatripennis
Nasutitermes atripennis
Nasutitermes schoutedeni
Nasutitermes lacustris
Nasutitermes unduliceps
Nasutitermes peruanus
Bulbitermes prabhae
Bulbitermes sarawakensis
Bulbitermes salakensis
Bulbitermes fulvus
Bulbitermes perpusillus
Bulbitermes durianensis
Bulbitermes germanus
Bulbitermes vicinus
Bulbitermes kraepelini
Bulbitermes bulbiceps
Bulbitermes pronasutus
Bulbitermes borneensis
Bulbitermes mcgregori
Bulbitermes prorosae
Bulbitermes busuangae
Bulbitermes umasumasensis
Bulbitermes nasutus
Bulbitermes constrictus
Bulbitermes brevicornis
Bulbitermes johorensis
Bulbitermes parapusillus
Bulbitermes pusillus
Bulbitermes gedeensis
Bulbitermes lakshmani
Bulbitermes constricticeps
Bulbitermes singaporiensis
Bulbitermes subulatus
Bulbitermes constrictiformis
Bulbitermes flavicans
Bulbitermes constrictoides
Bulbitermes mariveles
Bulbitermes rosae
Bulbitermes pyriformis
Tiunatermes mariuzani
Nasutitermes longirostris
Emersonitermes thekadensis
Hirtitermes brabazoni
Hirtitermes spinocephalus
Hirtitermes hirtiventris
Aciculitermes aciculatus
Aciculitermes maymyoensis
Leucopitermes paraleucops
Leucopitermes leucopiformis
Leucopitermes thoi
Leucopitermes leucops
Nasutitermes xingshanensis
Nasutitermes callimorphus
Eutermellus convergens
Eutermellus undulans
Eutermellus bipartitus
Eutermellus abruptus
Eutermellus aquilinus
Oriensubulitermes kemneri
Oriensubulitermes inanis
Lacessititermes yamanei
Lacessititermes sordidus
Lacessititermes filicornis
Lacessititermes longinasus
Lacessititermes palawanensis
Lacessititermes breviarticulatus
Lacessititermes ransoneti
Lacessititermes albipes
Lacessititermes laborator
Lacessititermes jacobsoni
Lacessititermes batavus
Lacessititermes lacessitiformis
Lacessititermes saraiensis
Lacessititermes thailandicus
Lacessititermes lacessitus
Lacessititermes atrior
Lacessititermes cuphus
Lacessititermes piliferus
Lacessititermes kolapisensis
Lacessititermes holmgreni
Nasutitermes anjiensis
Xiaitermes yinxianensis
Xiaitermes tiantaiensis
Nasutitermes alticola
Nasutitermes bolivari
Nasutitermes tatarendae
Nasutitermes nomadensis
Caribitermes discolor
Nasutitermes horni
Nasutitermes meinerti
Nasutitermes anamalaiensis
Nasutitermes eucalypti
Nasutitermes celebensis
Nasutitermes fengkaiensis
Nasutitermes rectangularis
Nasutitermes obscurus
Nasutitermes seghersi
Nasutitermes castaneus
Antillitermes subtilis
Nasutitermes subtibialis
Nasutitermes bulbiceps
Tenuirostritermes strenuus
Tenuirostritermes tenuirostris
Tenuirostritermes cinereus
Tenuirostritermes briciae
Tenuirostritermes incisus
Parvitermes flaveolus
Parvitermes aequalis
Parvitermes toussainti
Parvitermes brooksi
Parvitermes mexicanus
Parvitermes collinsae
Parvitermes mesoamericanus
Parvitermes antillarum
Parvitermes wolcotti
Parvitermes pallidiceps
Parvitermes yucatanus
Parvitermes dominicanae
Nasutitermes acangussu
Nasutitermes gardneriformis
Nasutitermes meridianus
Nasutitermes corporaali
Nasutitermes tredecimarticulatus
Nasutitermes tianmuensis
Afrosubulitermes congoensis
Nasutitermes longinasus
Nasutitermes hubbardi
Nasutitermes havilandi
Nasutitermes ovatus
Nasutitermes brunneus
Nasutitermes cherraensis
Nasutitermes saleierensis
Nasutitermes vallis
Nasutitermes koiari
Mimeutermes giffardii
Mimeutermes edentatus
Mimeutermes binghami
Mimeutermes clypeatus
Mimeutermes sorex
Mimeutermes majusculus
Nasutitermes dudgeoni
Occasitermes watsoni
Occasitermes occasus
Peribulbitermes jinghongensis
Peribulbitermes parafulvus
Peribulbitermes dinghuensis
Nasutitermes rotundus
Nasutitermes bannaensis
Nasutitermes dolichorhinos
Nasutitermes montanae
Nasutitermes kemneri
Nasutitermes johoricus
Niuginitermes variatae
Niuginitermes liklik
Ampoulitermes wynaadensis
Spatulitermes coolingi
Nasutitermes thanensis
Nasutitermes myersi
Nasutitermes chaquimayensis
Ereymatermes panamensis
Ereymatermes rotundiceps
Ereymatermes piquira
Nasutitermes makassarensis
Nasutitermes tandoni
Nasutitermes neoparvus
Ahmaditermes pingnanensis
Ahmaditermes perisinuosus
Ahmaditermes laticephalus
Ahmaditermes sikkimensis
Ahmaditermes xiangyunensis
Ahmaditermes tiantongensis
Ahmaditermes foveafrons
Ahmaditermes pyricephalus
Ahmaditermes sinuosus
Ahmaditermes choui
Ahmaditermes deltocephalus
Ahmaditermes guizhouensis
Ahmaditermes dukouensis
Ahmaditermes emersoni
Ahmaditermes lipingensis
Ahmaditermes crassinasus
Ahmaditermes sichuanensis
Ahmaditermes tianmuensis
Ahmaditermes sinensis
Trinervitermes oeconomus
Trinervitermes sensarmai
Trinervitermes disparatus
Trinervitermes saudiensis
Trinervitermes trinervius
Trinervitermes geminatus
Trinervitermes rabidus
Trinervitermes arabiae
Trinervitermes rhodesiensis
Trinervitermes fletcheri
Trinervitermes biformis
Trinervitermes occidentalis
Trinervitermes nigrirostris
Trinervitermes indicus
Trinervitermes dispar
Trinervitermes gratiosus
Trinervitermes bettonianus
Trinervitermes togoensis
Trinervitermes rapulum
Trinervitermes sudanicus
Trinervitermes trinervoides

−5.266

1.377

λDR (speciation rate)



      |  7PIE et al.

The causes of such discrepancy are still unclear. Further ex-
ploration of divergence time estimates, particularly using 
more powerful methods such as the fossilized birth-death ap-
proach (Heath et al., 2014) and that include more unlinked 
nuclear loci might be particularly revealing.

Mastotermes darwiniensis, the sole living species 
of Mastotermitidae and an ancient lineage with a single 
living species from Australia, showed a very low diver-
sification rate. This agrees with the diversification shift 
found by Davis et al. (2009) between Mastotermitidae and 
the other termite families. However, the fossil record of 
Mastotermitidae is rich and distributed all over the world 
(Bezerra et al., 2020; Zhao et al., 2019), and this pattern 
may be for a high extinction rate that followed a Cretaceous 
radiation of the group (Engel et  al.,  2009). Within the 
clade composed of Hodotermitidae, Stolotermitidae and 
Archotermopsidae, the genus Anacanthotermes shows a 
singular evolutionary regime, with a high speciation rate 
in the last 25 Mya. Along with the other two living gen-
era of Hodotermitidae, these are harvest termites, and 
our results are in agreement with the fossil record of the 
family, suggesting that this clade originated and expanded 
with the grasslands during the Oligocene and Miocene 
(Krishna et al., 2013).

Both Mastotermes and Hodotermitidae are considered 
to have a true worker caste (Korb & Hartfelder, 2008), and 
Legendre and Condamine (2018) found that societies with 
this innovation showed a high overall diversification rate. As 
discussed above, however, these two groups showed differ-
ent evolutionary regimes in our analysis, and the true worker 
alone is probably not a sufficient explanation for the diversifi-
cation patterns. In fact, the definition of true workers is often 
associated with two independent traits: (a) sterility, and (b) 

developmental constraint to the imaginal line. In Mastotermes, 
workers have a developmental constraint, but are not sterile 
(Bourguignon et  al.,  2016), whereas in Hodotermitidae, as 
well as in most of the termites that showed a high speciation 
rate (see below), a (true) sterile worker caste is present. Thus, 
worker sterility alone may be a better explanation for termite 
evolutionary patterns, once a highly altruistic worker caste 
is a good indicator of the spectrum of eusociality in these 
insects (Shellman-Reeve, 1997).

The family Kalotermitidae is the second largest among 
termites in terms of number of species, and such richness 
alone probably led Davis et  al.  (2009) to recover in their 
analysis a diversification shift in the origin of the clade 
Kalotermitidae + Neoisoptera. Our results, however, showed 
a low overall speciation rate for this family (Figure 2). In com-
parison with other groups with similar numbers of living spe-
cies, such as Nasutitermitinae or Macrotermitinae, this is an 
old clade with a constant speciation rate over time (Figure 3), 
and the currently high diversity may represent low extinction 
rates instead of a high speciation rate. Also, colonization by 
rafting is favoured by the wood nest habits of Kalotermitidae, 
and many species of this group are important components of 
oceanic island faunas. These dispersion/colonization events 
were probably important drivers of diversification for the 
group (Krishna et al., 2013).

The genera Reticulitermes and Stylotermes showed evo-
lutionary regimes with high speciation rates, but both may 
have been overestimated by a taxonomic bias. Stylotermes 
and Reticulitermes comprise 45 and 142 described spe-
cies, respectively, but the validity of many of these names 
are questionable, and many synonyms may occur after tax-
onomic revisions (Takematsu & Vongkaluang,  2012; Wu 
et  al.,  2018). Taking into consideration this bias, the main 

F I G U R E  4   Lineages-through-time 
(LTTs) plots of 100 pseudo-posterior 
topologies of all termites (light blue), as 
well as 100 pseudo-posterior topologies 
based on TACT imputation on the same 
backbone topology (dark blue). Figures on 
the right correspond to LTTs of specific 
clades, namely Kalotermitidae, Termitidae, 
Apicotermitinae, Macrotermitinae, 
Cubitermitinae and Nasutitermitinae
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speciation shift within termite evolution was the origin of 
Termitidae (Figures  2 and 3; see also Davis et al., 2009; 
Engel et al., 2009; Legendre & Condamine, 2018). The ra-
diation of this clade is related to the loss of the symbiotic 
relationship with the cellulolytic parabasalids, those same 
that were one of the main factors driving the origin and radia-
tion of earlier termites (Higashi & Abe, 1997; Nalepa, 2015). 
Bucek et al. (2019) proposed that feeding on this organic-rich 
substrate starved the cellulolytic parabasalids symbionts to 
extinction. This ended up allowing them to have a diverse 
diet, including the entire decomposition gradient of plant 
material, from sound wood to grass, epiphytes, to soil and 
cultivation of fungi symbionts (see also Engel, 2019). This 
diversification made the Termitidae family to account for the 
impressive biomass of termites in the tropics and subtrop-
ics, comprising almost 80% of all described termite species 
(Engel et al., 2009; Tuma et al., 2020). Also, nearly half of the 
termite species are soil feeders, and this habit was crucial to 
the radiation of the family (Bucek et al., 2019; Engel, 2019; 
Higashi & Abe, 1997; Krishna et al., 2013).

Macrotermitinae was the clade with the highest speciation 
rate in our results, and the external rumen with cultivation of 
Termitomyces fungi (basidiomycetes) was probably the driv-
ing force to the ecological success of this subfamily in the Old 
World. Within this clade, yet two patterns could be observed 
(Figures 2 and 3): a first one at the origin of the clade, and 
the second in the last 10 Mya, probably related to the savan-
nas and C4 grasses expansions in Africa (Charles-Dominique 
et al., 2016; Edwards et al., 2010; Nobre & Aanen, 2012).

The Nasutitermitinae subfamily originated 57 Mya and 
showed a high speciation rate throughout the time (Figures 2 
and 3). Specialization of a strict chemical defence in this clade 
is often regarded to evolve driven by an army race against ter-
mite's major predators, the ants (Engel et al., 2009; Higashi 
& Abe, 1997). The increase in the fossil record of ants in the 
last 50–60 Mya and our results for the origin of this group is 
consistent with this hypothesis (Ward, 2014).

It is important to emphasize that the stochastic poly-
tomy resolution approach used in this study has limitations. 
First, the level of phylogenetic information necessarily var-
ies across the tree, with some clades having more or less 
underlying data. This effect is nearly unavoidable, given 
that the choice of taxa for phylogenetic studies is never 
random—researchers tend to include phylogenetically dis-
tant species and/or species that are available for sequenc-
ing. However, the pattern of accumulation of lineages 
(Figure  3) seems fairly robust despite the uncertainty in-
volved in phylogenetic imputation. Nevertheless, we expect 
that this limitation might become increasingly less severe 
as additional species are sequenced and included in future 
studies. Another important limitation is that the analysis is 
necessarily constrained to include species that have been 
described. The extent to which different termite clades are 

more or less susceptible to this bias is currently unknown 
and possibly unknowable. Finally, it is important to note 
that the approach used here is qualitatively different from 
traditional phylogenetic studies. In general, such studies 
historically tend to use a ‘bottom-up’ approach, starting 
with a relatively small subsample of representative species/
loci and working increasingly towards complete phyloge-
nies. This approach can be important for a variety of areas 
in comparative biology, from systematics to biogeography. 
However, it necessarily involves a curve of diminishing 
returns, with genus-level phylogenies often involving the 
collection and analysis of one or more orders of magnitude 
more species and loci than a family-level phylogeny (and 
again for species-level phylogenies in relation to genus-
level ones). However, many areas actually do not require 
precise point estimates of phylogenetic relationships. For 
these areas, the ‘top-down’ approach provided here and 
in similar studies in other taxa (Jetz et al., 2012; Maestri 
et al., 2017; Tonini et al., 2016) provides an important tool 
to allow for useful inference while accounting for phyloge-
netic uncertainty. For instance, in a study that obtained phy-
logenies in a similar approach to ours, Arnan et al. (2018) 
showed how ant phylogenetic diversity changed across a 
gradient of anthropogenic disturbance despite topolog-
ical uncertainty in the phylogeny of the studied species. 
Likewise, although the trees obtained in the present study 
can be improved as future phylogenetic/taxonomic data be-
come available, it is unlikely that the general patterns of 
relatively constant speciation rates will change. Therefore, 
despite these inherent limitations, we envision the use of 
large-scale phylogenetic information provided in our study 
might serve as an important tool to uncover a variety of 
phenomena relevant to termite ecology and evolution.
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