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Background
The study of speciation patterns has been traditionally
dominated by the role of geography [1,2], most likely due
to the ready availability of species-level phylogenies and
data on geographical ranges of species [3,4]. Other speci-
ation modes, such as sexual selection or ecological segre-
gation, have usually been studied with phylogenies
through the influence on species numbers or diversifica-
tion rates [5-7], the evolution of ecomorphological char-
acters in relation to habitat type and co-occurrence [8], the
evolution of sexual characters [9-11], or the reconstruc-
tion of the ancestral niche [12]. However, there are only
few cases in which the prevalence of these three main spe-
ciation modes (geographical isolation, sexual selection,
ecological segregation) has been assessed in a compara-
tive framework, rather than testing their individual effect
on a target group (but see e.g., [13,14]).

In this work we use different morphological traits of a
group of chafers of the genus Hymenoplia Eschscholtz to
elucidate the prevalent speciation mode. The genus
Hymenoplia is part of the tribe Sericini, a group of chafer
beetles (Scarabaeidae), which are particularly diverse
among the phytophagous scarabs (Pleurosticti) [15]. Spe-
cies of Hymenoplia are ecologically and morphologically
very similar (see Methods), and their ranges have a large
degree of overlap at larger geographical scales, although
they generally do not co-occur at the local level. This pat-
tern suggests either that there could be factors promoting
speciation other than geographical isolation, or that the
geographical signature of speciation has been lost by post-
speciation range movements [16]. Through the use of spe-
cies-level phylogenies with multiple samples per species
and different sets of morphological traits, we aim to detect
the evidence for the influence of selection during trait evo-
lution in order to discriminate between the dominant role
of three general modes of speciation: geographical, eco-
logical and sexual, taking into account infraspecific varia-
tion. Our null assumption is that if the rate of evolution
of a character system across the phylogeny is proportional
to time it could be considered "neutral", in the sense that
it is not subjected to any strong directional or stabilizing
selection ([17], see other examples in e.g. [1] for genital
shape; [18] for ecological differences; [19] for general
morphological traits).

To have a baseline for a neutral rate we use that of the
mitochondrial DNA (mtDNA) [17,20,21]), and consider
it proportional to time (despite possible exceptions, see
Discussion), and not related to the phenotypic expression
of any of the measured morphological characters. We
compare this reference neutral evolutionary rate with that
of three different morphological character systems: 1)
shape of male genitalia as indicative of sexual selection; 2)
general body size and shape and 3) morphological struc-
tural characters (including those used for species recogni-

tion), the last two indicative of a possible ecological
partitioning. The character systems that show an evolu-
tionary rate significantly correlated to that of the mtDNA
could be said to be neutral and proportional to time, i.e.
evolving under a Brownian motion model [22] or sub-
jected to random fluctuating selection [23]. Those differ-
ing significantly could be said to have evolutionary rates
not proportional to time, likely to be due to stabilizing or
directional selection [23]. Specifically, we examine three
hypotheses:

1) Geographical speciation: if the dominant mode of spe-
ciation in the group has been geographical isolation with
subsequent drift for both molecular and morphological
characters (e.g., [1]), all character sets could be expected to
evolve in a predominantly neutral mode, and in conse-
quence the rates of change be correlated among them as a
result of their own correlation with time or to general plei-
otropic effects.

2) Speciation driven by sexual selection (through diver-
gence in shape and size of the genital structures): this
should be reflected in the rates of evolution of the mor-
phology of the intromittent portions of copulatory organs
[9,24]. If their shape and size are subjected to selection,
their rates of evolution will not be proportional to time or
its surrogate, the rates of mtDNA change. Given the very
weak sexual dimorphism in species of Hymenoplia, only
apparent by enlarged and lobiform anterior inner protar-
sal claws in the male, it may be expected that sexual selec-
tion did not have an impact on structural morphology or
body shape.

3) Ecological segregation: although there is no informa-
tion on the detailed ecology and biology of most species
of Hymenoplia, it seems reasonable to assume that these
potential differences could be reflected either in body
shape and size or in structural external characters. Again,
if these are subjected to selection, it is expected that their
evolutionary rates will be de-coupled to that of the mito-
chondrial genome.

The decoupling of the molecular and morphological rates
of evolution could be interpreted as indicative of the pres-
ence of directional or stabilizing selection. However, dif-
ferent types of selection are expected to result in
contrasting patterns of morphological variation [23].
Diversifying or directional selection should result in
increasing divergence between species over evolutionary
time, with a low ratio of intra- to interspecific variation
[25]. On the contrary, stabilizing selection may result in
the random drift of the morphological change within
some fixed boundaries [26-28]. In the later, rates of mor-
phological evolution should be neutral and proportional
to time within the allowed boundaries, but over longer
evolutionary periods this relationship is not maintained,
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and rates should be decoupled from time (i.e. mtDNA
rates) [17]. Any sign of selection on the shape of the male
copulatory organs is likely to be related to sexual selection
and speciation, but the presence of selection (i.e. decou-
pling from neutral rates) in body morphospace or other
morphological characters could be related to the same
speciation process or to subsequet anagenetic evolution.

The comparisons of rates of change are performed at two
levels [29,30]: 1) Individual branches, i.e. internodal dis-
tances. We compare the change of each character system
over all corresponding individual branches of the esti-
mated topology. This gives an overall relationship of rela-
tive rates of change for multiple individual time periods.
2) Patristic distances between terminals. We computed a
patristic distance matrix between all terminals for each
character system, and then compared their association
with the mtDNA distances through multiple Mantel tests.
We also use pairwise plots of patristic distances to test for
general differences between infraspecific and interspecific
variation. Although our methods for hypothesis testing do
not require the a-priori delimitation of species, which in
groups with a complex taxonomy (like the genus
Hymenoplia) is not a trivial issue, evolutionary processes
may be expected to be different at infra and interspecific
level under certain types of selection. The type of molecu-
lar data used (mitochondrial DNA) and the difficulties in
the taxonomy of the group (see below) prevents the use of
methods requiring the precise delimitation of species (e.g.
Fontaneto et al. 2007), but the comparisons of the slopes
of the regressions of intra- and among-species variation
could provide insights into how variation is partitioned.

There is an extensive literature on the relationship
between morphological and molecular evolutionary rates
(e.g., [17,19,23,25,30-33]), although in most cases the
rates were compared across different phylogenies, not
between different morphological character systems in the
same phylogenetic tree. By the use of parallel comparisons
of morphological characters measured in the same speci-
mens across the same phylogeny we avoid many of the
problems associated with previous approaches (such as
e.g. differences in taxon sampling, or the evolutionary
background or the biology of the species; see [33] for a
recent review). The existence of clear differences in the
evolutionary rates among the studied character systems
will provide insightful suggestions as to which has been
the dominant speciation mode in this group of polypha-
gous scarab chafers, and thus contribute to understand
which could have been the key factors for their diversifica-
tion.

Species of Hymenoplia feed preferably on leaves and inflo-
rescences of grasses as adults [34,35] and presumably on
humus and roots in the larval stages, like other members

of the Pleurosticts [36]. A recent phylogenetic analysis
[37] showed that Hymenoplia, with ca. 46 taxa, is part of
the least diverse (ca. 150 taxa) of the two sericine sister lin-
eages of the Old World (with a combined diversity of ca.
3,200 species). Hymenoplia species occur exclusively in the
Western-Mediterranean region, and a third of them in the
Iberian peninsula [38]. The traditional taxonomy of the
genus Hymenoplia has been confusing, due to the lack of
clear diagnostic characters, the variability among and
within populations, and their largely overlapping geo-
graphical ranges [39,40]. They do have similar ecologies,
but, intriguingly, despite the general sympatry of their
ranges (Figure 1), they very rarely co-occur syntopically in
the same locality [35,39]

Methods
Taxon sampling, DNA extraction and identification
Hymenoplia specimens were collected from grasses at 16
sites in the southern Iberian peninsula (Figure 1) in 2006.
Among the hundreds of Hymenoplia specimens sampled
by the first author from a vast range of study sites through-
out all southern Spain (Figure 1), in only one site was
more than one species found (D. Ahrens, unpublished
data). Genomic DNA was extracted from thoracic muscle
tissue with Charge Switch gDNA micro tissue kit (Invitro-
gen, Paisley, UK). Extracted specimens were dry mounted
with minimal damage, allowing further morphological
investigation. Vouchers are deposited in the D. Ahrens
collection (NHM). Diagnostic characters to distinguish
adult morphospecies were those traditionally used in tax-
onomic studies of the group, including body size and
shape, coloration, surface sculpture and pilosity as well as
male genital morphology [39-41]. All identifications were
validated by comparison with the type specimens pre-
served in the collection of the MNCN. A representative
subset of 38 male individuals of the eight named species
for which we could obtain DNA samples (half of known
Iberian Hymenoplia species [38]) plus one outgroup spe-
cies (Additional file 1) were used for DNA sequencing and
phylogenetic reconstruction.

Morphological characters and morphometric 
measurements
We studied three different morphological character sys-
tems:

1) General structural characters, including mainly features
of cuticular integument such as body surface texture,
pilosity and color, but also fine structures of legs and tar-
someres (Additional file 2), which are among those used
for the species recognition. Nineteen discrete characters
were scored for each adult male individual (Additional
files 3, 4). The variation of structural morphological char-
acters was visually checked based on a multiple scaling
analysis performed in XLSTAT 2007 (Addinsoft, Paris)
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using the absolute morphological distances calculated
from the original data in PAUP*4.0b10 [42] (Additional
file 5).

2) Morphometric characterization of the body shape and
size. To characterize the morphospace defined by the
studied species we measured total length, width of prono-
tum, length of elytra and width of elytra (Additional file
6). Due to the limited size range of the studied samples it
was not necessary to transform the data, and we used the
raw measurements for the analyses to obtain the matrix of
Euclidean distances among specimens.

3) Sexual characters. We characterized the outline of the
male left paramere (part of the intromittent genital
organs) in lateral view. The shape analysis was performed
with the software package SHAPEv.1.3 [43] after the
images of the lateral view of the paramere were converted
into separate black-and-white bitmaps of the studied
structures (paramere, phallobasis). SHAPE uses elliptic
Fourier descriptors (EFDs) to analyze shape variation of
two-dimensional outline data [44]. Four coefficients and
20 harmonics were then extracted from shape outlines
and treated as shape variables (Additional file 7). Chain

coding, rotation and computation of harmonics were also
carried out in SHAPE. Because the male genitalia of Seri-
cini chafers have a complex three-dimensional structure
(see e.g., [45], the shape analysis of a two-dimensional
projection is likely to provide a more conservative, albeit
more inaccurate, estimate of the total variation. The Fou-
rier descriptors of the specimens were analyzed with Prin-
cipal Components Analyses (PCA) in XLSTAT 2007
(Addinsoft, Paris), and converted into a distance matrix to
be used to compute branch lengths in PAUP*4.0b10 [42]
(see below).

To determine the potential error associated with the use of
the digital images for the morphometric study, we did five
replicates of each image for each specimen; the images
were taken by the same person, with a period of at least 2
to 24 h between replicates. The proportion of the total var-
iation due to methodological error was quantified by
dividing the trace of the pooled within-specimen covari-
ance matrix by the trace of the total covariance matrix
[46]. In addition, we did a MANOVA test to assess
whether interspecific variation was significantly higher
than the measurement error. MANOVA tests demon-
strated that the error was significantly smaller than inter-

Sample localities of the species studied (I-XV) including approximated range extensions of the species studied according to Baguena Corella (1967) and Baraud (1992)Figure 1
Sample localities of the species studied (I-XV) including approximated range extensions of the species studied 
according to Baguena Corella (1967) and Baraud (1992).
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Additional file 1. Genbank accession numbers and collection data of the specimens used in
the study.

Species Voucher
number

Locality Coordinates Date Accession no.

cox1 rrnL

Hymenoplia
arragonica

DA0153 Spain: Andalusia, Arroyo de las
Grajas (Sierra de Segura), E Embalse
del Tranco, 709m

38°03'10.9''N,
02°48'48.9''W

24.v.2006 FJ847234 FJ956708

DA0154 FJ847235 FJ956709
DA0158 FJ847236 FJ956710
DA0159 FJ847237 FJ956711

H. clypealis DA0163 Spain: Castilla la Mancha, Puerto de
Niefla (Sierra del Rey), ca 40 km SW
Puertollano, 902m

38°32'08.9''N,
04°23'07.7''W

22.v.2006 FJ847238 -

DA0164 FJ847239 FJ956712
DA0200 Spain: Castilla la Mancha, Camping

3 km N Fuencaliente (Sierra de la
Garganta), 799m

38°26'49.4''N,
04°19'37.3''W

22.v.2006 FJ847240 FJ956713

DA0201 FJ847241 FJ956714
H. escalerai DA0017 Spain: Alicante, Puerto de Biar, Biar - 13.v.2006 FJ847242 FJ956715

DA0018 FJ847243 FJ956716
DA0019 Spain: Valencia, Balsa en cuneta,

Enguera
- 6.v.2006 FJ847244 FJ956717

DA0021 Spain: Valencia, Barranco Río
Grande, Quesa

- 6.v.2006 FJ847245 FJ956718

H. fulvipennis DA0115 Spain: Andalusia, Hinojos 14.5km E
of Almonte, 117m,

37°17'21.1''N,
06°22'26.9''W

16.v.2006 FJ847246 FJ956719

DA0116 FJ847247 FJ956720
DA0117 FJ847248 FJ956721
DA0198 Spain: Andalusia, Camping Torre de

la Higuera, Dunes (47km SE
Huelva), 47m

37°00'50.3''N,
06°34'38.9''W

16.v.2006 FJ847249 FJ956722

DA0214 Spain: Andalusia, 2 km NE of Faro
El Picach de la Barre (ca 20km SE
Huelva), 51m

37°08'45.5''N,
06°44'56.4''W

17.v.2006 FJ847250 FJ956723

DA0215 FJ847251 FJ956724
H. galaica DA0145 Spain: Extremadura: Badajoz, 2 km

E La Bazana, 5 km SE Jerez , 544m
38°14'40.6''N,
06°40'58.8''W

19.v.2006 FJ847252 FJ956725

DA0146 FJ847253 FJ956726
H. lineolata DA0090 Spain: Andalusia, Embalse de

Retortillo env., 147m
37°50'09.5''N,
05°18'44.7''W

13.v.2006 FJ847254 FJ956727

DA0091 FJ847270 FJ956743
DA0092 FJ847255 FJ956728
DA0093 FJ847256 FJ956729
DA0094 FJ847269 FJ956742
DA0095 FJ847257 FJ956730
DA0096 FJ847258 FJ956731
BM747067 EF487759 EF487803
DA0114 Spain: Andalusia, Hinojos 14,5km E

of Almonte, 117m
37°17'21.1''N,
06°22'26.9''W

16.V.2006 FJ847259 FJ956732

DA0119 FJ847260 FJ956733
DA0186 Spain: Andalusia, 3 km W Patrás, S

of Sierra de Aracena, 282m
37°48'35.9''N,
06°43'55.5''W

19.V.2006 FJ847261 FJ956734

DA0187 FJ847262 FJ956735
H. pseudocinerascens DA0149 Spain: Andalusia, 5 km NW Maria

(A317) (Sierra de Maria), 1243m
37°43'42.2''N,
02°13'52.1''W

25.v.2006 FJ847263 FJ956736

DA0150 FJ847264 FJ956737
DA0151 FJ847265 FJ956738

H. rugulosa DA0140 Spain: Extremadura, Camping La
Vera (1km E Jarandilla), 647m

40°07'22.4''N,
05°38'18.4''W

21.v.2006 FJ847266 FJ956739

DA0141 FJ847267 FJ956740
DA0142 FJ847268 FJ956741

Paratriodonta
romana

BM670857 Italy: Lazio, Castel Porziano - - EF487773 EF487910



Additional file 2. Illustration of features representing the structural morphology character

system: anterior body portion (head and pronotum) showing cuticular integument including

pilosity, surface structure and punctation (A, B); head (C), interior lobe of protarsal claws (D,

E), ventroapical spur of metatibia (F, G). A, E- Hymenoplia escalerai; B- H. fulvipennis; C-

H. clypealis; D, G- H. lineolata; F- H. arragonica (not to scale).



Additional file 3. Morphological characters including their different discrete character states

used in the analysis.

1. Lateral margins of clypeus: (0) convex; (1) concave (Suppl. Fig. 3C).

2. Dorsal margin of labrum: (0) uniformly rounded with the lateral margin of clypeus producing

a gently rounded anterior angle; (1) produced, separated from the lateral margin of clypeus by

a blunt anterior angle (Suppl. Fig. 3C).

3. Dorsal and ventral row of galeal teeth: (0) on the same level; (1) dorsal row basally, ventral

row distally displaced.

4. Base of pronotum (between the posterior angles): (0) as wide as the elytra at base (measured

over humerus; Suppl. Fig. 3A); (1) distinctly narrower than the elytra at base (Suppl. Fig. 3B).

5. Erect setae on pronotum: (0) directed posteriorly; (1) directed on anterior portion anteriorly.

6. Pilosity of pronotum: (0) double (with short and long setae; Suppl. Fig. 3A); (1) simple (all

setae of the same length; Suppl. Fig. 3B).

7. Edge of intersegmental membrane at the basis of pronotum medially (ventral view): (0)

present; (1) absent.

8. Intervals of elytra: (0) identical (even and odd ones); (1) odd more elevated than even ones.

9. Color of elytra: (0) yellowish; (1) reddish-brown; (2) black; (3) anteriorly blackish and

posteriorly reddish.

10. Long erect setae on elytra: (0) sparse all over; (1) distinctly more dense on even intervals; (2)

dense on all intervals; (3) lacking; (4) slightly more dense on even intervals.

11. Punctures on elytra: (0) simple, well separated; (1) touching almost each other.

12. Epipleural keel at base of elytra: (0) present (distinct along the entire elytra); (1) completely

lacking; (2) at basal quarter present.

13. Surface of elytra beyond shagrination: (0) shiny; (1) dull.

14. Tarsal claws ventrally: (0) without membranous fringe; (1) with membranous fringe.

15. Claws of median tarsus in male: (0) without submedian supplemental triangular dilatation; (1)

with submedian supplemental triangular dilatation.

16. Protarsomere V (in dorsal view): (0) three times as long as wide at the apex; (1) at maximum

twice as long as wide at the apex.

17. Interior lobe of protarsal claws: (0) small (equal to one third of the lateral face of

protarsomere V; Suppl. Fig. 3E); (1) large (equal to about half of the lateral face of

protarsomere V); (2) very large (equal to almost the entire lateral face of protarsomere V;

Suppl. Fig. 3D).

18. Ventroapical spur of metatibia: (0) straight (Suppl. Fig. 3F); (1) strongly curved in posterior

half (Suppl. Fig. 3G).

19. Parameres: (0) symmetrical; (1) asymmetrical.



Additional file 4. Morphological character matrix.

Char. number (10) 1 111111111
Char. number 1234567890 123456789

Paratriodonta romana-BM670857 00?0001020 020000100
Hymenoplia. arragonica-DA0154 0110100122 011100001
H. arragonica-DA0156 1110100122 011100001
H. arragonica-DA0158 1110100122 011100001
H. arragonica-DA0159 1110100122 011100001
H. clypealis-DA0163 1110000121 110101201
H. clypealis-DA0164 1110000121 110101201
H. clypealis-DA0200 1110000121 110101201
H. clypealis-DA0201 1110000121 110101201
H. escalerai-DA0017 0110100122 110100001
H. escalerai-DA0018 0110100122 110100001
H. escalerai-DA0019 0110100122 110100001
H. escalerai-DA0021 0110100122 110100001
H. fulvipennis-DA0115 0111010111 110101101
H. fulvipennis-DA0116 0111010111 110101101
H. fulvipennis-DA0117 0111010111 110101101
H. fulvipennis-DA0198 0111010131 110101101
H. fulvipennis-DA0214 0111010131 110101101
H. fulvipennis-DA0215 0111010111 110101101
H. galaica-DA0145 1110000122 110101201
H. galaica-DA0146 1110000122 110101201
H. lineolata-DA0090 0010000121 010111210
H. lineolata-DA0091 0010000131 010101110
H. lineolata-DA0094 0010??0120 01010???0
H. lineolata-DA0092 0010000121 010111210
H. lineolata-DA0093 0010000121 010111210
H. lineolata-DA0095 0010000121 010111210
H. lineolata-DA0096 0010000121 010111210
H. lineolata-DA0114 0010000121 010111210
H. lineolata-DA0119 0010000121 010111210
H. lineolata-DA0186 0010000121 010111210
H. lineolata-DA0187 0010000121 010111210
H. lineolata-BM747067 0010000121 010101210
H. pseudocinerascens-DA0149 0110000022 110101101
H. pseudocinerascens-DA0150 0110000022 110101101
H. pseudocinerascens-DA0151 0110000022 110101101
H. rugulosa-DA0140 1110100121 110101201
H. rugulosa-DA0141 1110100121 110101201
H. rugulosa-DA0142 1110100121 110101201



Additional file 5. Plots of the axes 1-3 of the principal component analyses of the variation of

paramere shape and body shape (above and medium) as well of the two dimensions revealed

from multidimensional scaling of structural morphological distance data (below).



Additional file 6. Morphological measurements of body distances, with the raw data in
millimetres (LB- maximum total body length, PW- maximum pronotal width, EW - maximum
elytral width, EL -maximum elytral length).

Specimen LB PW EW EL

Hymenoplia arragonica-DA0154 6.67 2.75 2.92 4.67
H. arragonica-DA0156 6.17 2.45 2.75 4.17
H. arragonica-DA0158 6.33 2.42 2.67 4.17
H. arragonica-DA0159 6.00 2.33 2.67 4.17
H. clypealis-DA0163 6.67 2.67 2.92 4.83
H. clypealis-DA0164 5.83 2.33 2.50 4.08
H. clypealis-DA0200 7.00 2.50 2.67 4.50
H. clypealis-DA0201 7.00 2.50 2.75 4.50
H. escalerai-DA0017 6.50 2.42 2.67 4.00
H. escalerai-DA0018 5.58 2.42 2.67 3.83
H. escalerai-DA0019 6.33 2.33 2.50 3.92
H. escalerai-DA0021 6.00 2.33 2.67 3.83
H. fulvipennis-DA0115 5.33 1.75 2.08 3.42
H. fulvipennis-DA0116 5.00 1.75 2.00 3.17
H. fulvipennis-DA0117 5.67 1.83 2.08 3.33
H. fulvipennis-DA0198 6.00 2.00 2.42 3.92
H. fulvipennis-DA0214 5.25 1.88 2.17 3.42
H. fulvipennis-DA0215 5.17 1.83 2.17 3.08
H. galaica-DA0145 5.58 2.08 2.33 3.67
H. galaica-DA0146 5.67 2.17 2.33 3.83
H. lineolata-DA0090 6.33 2.50 2.58 4.33
H. lineolata-DA0091 6.00 2.42 2.50 4.00
H. lineolata-DA0092 5.50 2.22 2.33 3.58
H. lineolata-DA0093 6.17 2.42 2.50 4.08
H. lineolata-DA0094 6.83 2.83 3.00 4.75
H. lineolata-DA0095 6.33 2.75 2.83 4.55
H. lineolata-DA0096 6.75 3.08 3.08 4.83
H. lineolata-DA0114 6.08 2.33 2.50 4.00
H. lineolata-DA0119 6.33 2.28 2.33 3.83
H. lineolata-DA0186 6.67 2.50 2.67 4.33
H. lineolata-DA0187 6.00 2.42 2.50 4.00
H. lineolata-BM747067 6.67 2.50 2.67 4.33
H. pseudocinerascens-DA0149 5.67 2.17 2.33 3.50
H. pseudocinerascens-DA0150 5.83 2.42 2.50 3.92
H. pseudocinerascens-DA0151 5.83 2.33 2.50 3.75
H. rugulosa-DA0140 7.25 2.67 2.92 4.75
H. rugulosa-DA0141 7.08 2.67 2.92 4.83
H. rugulosa-DA0142 6.92 2.83 3.00 4.75
Paratriodonta romana-BM670857 6.30 2.47 2.65 4.20



Additional file 7. Raw data of paramere outline shape: normalized Elliptic Fourier
Descriptors (EDFs; n=80 [separated by slash]).

H. arragonica-DA0154: 1.00E+00/7.65E-18/-7.47E-17/3.14E-01/4.31E-03/-9.19E-03/-1.10E-01/5.03E-
02/6.47E-02/3.81E-03/7.81E-02/6.92E-02/2.86E-02/-1.71E-02/-1.06E-01/-4.24E-02/4.99E-03/-8.26E-
05/-2.91E-02/-1.53E-02/4.51E-04/-1.58E-02/-2.10E-02/-1.57E-02/3.93E-03/-5.58E-03/-1.66E-
03/3.83E-02/1.98E-03/-1.28E-02/2.52E-03/9.82E-03/8.70E-04/-5.26E-03/-8.68E-03/1.22E-02/-1.45E-
03/-3.75E-03/-2.27E-03/-6.07E-03/-3.38E-03/1.87E-03/-1.13E-03/4.34E-03/-2.06E-05/-3.26E-
03/1.89E-03/3.24E-03/-2.41E-04/-1.67E-03/-1.93E-03/7.68E-03/1.98E-03/-4.62E-03/4.53E-03/-1.22E-
05/-1.97E-03/-7.73E-04/-2.03E-03/1.50E-03/-8.94E-04/-6.00E-043.41E-03 2.51E-03 -1.09E-03 1.31E-
05 -4.69E-04 1.37E-03 2.67E-04 -1.20E-03 2.29E-03 3.61E-04 -5.98E-04 -9.30E-04 4.54E-04 -1.41E-
03 -3.40E-04 1.64E-05 2.60E-03 6.97E-04

H. arragonica-DA0156: 1.00E+00/-6.54E-17/1.90E-16/3.19E-01/3.43E-02/4.16E-03/-1.84E-01/3.92E-
02/4.57E-02/2.43E-02/1.45E-01/1.09E-01/2.83E-02/-1.41E-02/-4.48E-02/-4.12E-03/1.87E-02/8.21E-
03/-2.66E-02/1.62E-02/3.11E-03/-2.31E-02/-1.83E-02/-3.38E-02/5.87E-03/4.15E-03/-2.80E-02/-5.08E-
03/-5.88E-03/-1.02E-02/-1.02E-02/-2.78E-03/-2.50E-03/2.60E-03/2.41E-03/1.41E-02/1.80E-03/-8.58E-
03/1.00E-02/4.77E-03/-2.21E-03/-3.18E-03/6.77E-04/1.24E-02/1.76E-03/-7.60E-03/3.36E-03/5.08E-
03/-4.66E-03/-1.38E-03/-7.08E-03/-2.61E-03/-1.06E-03/-2.54E-03/-1.87E-03/3.37E-04/-4.63E-
03/2.68E-03/-3.01E-03/1.43E-03/6.43E-04/-4.26E-044.20E-03 2.37E-03 -2.12E-03 -1.65E-03 2.25E-03
3.19E-04 7.67E-04 -2.40E-03 3.16E-03 3.44E-03 -2.40E-03 -1.68E-03 1.54E-03 -1.24E-03 -3.94E-04
1.07E-04 -3.95E-04 1.11E-03

H. arragonica-DA0158: 1.00E+00/1.05E-17/-5.73E-17/2.91E-01/6.26E-02/4.22E-03/-2.44E-01/3.01E-
02/3.67E-02/1.25E-02/1.50E-01/9.41E-02/3.36E-02/6.62E-04/-3.66E-02/-4.79E-03/1.21E-02/-1.88E-
03/-2.50E-02/3.14E-02/3.27E-03/-7.96E-03/-2.89E-02/-3.39E-02/8.56E-03/-1.47E-02/-2.02E-02/-
4.17E-03/-5.02E-04/-5.10E-03/-1.83E-02/-1.37E-02/-4.37E-04/-6.06E-03/-7.02E-03/1.45E-02/-2.96E-
03/-6.12E-03/8.74E-03/3.37E-03/2.69E-03/-4.40E-03/-1.65E-03/1.32E-02/-2.15E-03/-3.03E-03/5.71E-
03/6.00E-03/1.90E-03/-2.56E-03/-5.39E-03/3.90E-03/-8.12E-04/-2.48E-03/-5.80E-04/-2.49E-03/4.98E-
04/-1.52E-04/-7.31E-03/8.83E-05/-1.21E-03/-1.48E-031.52E-03 2.65E-03 -1.98E-03 6.17E-04 -3.48E-
04 9.87E-04 -9.32E-04 -2.38E-03 2.21E-03 5.35E-03 -1.69E-03 -6.54E-04 2.31E-03 1.33E-03 2.66E-04
-1.01E-03 2.77E-03 1.86E-03

H. arragonica-DA0159: 1.00E+00/3.14E-17/-8.64E-17/2.68E-01/3.86E-02/8.84E-03/-2.54E-01/5.22E-
02/4.48E-02/8.35E-04/1.65E-01/1.07E-01/3.54E-02/2.78E-03/-4.89E-02/-6.08E-03/1.41E-02/-6.09E-
03/-3.57E-02/1.79E-02/-8.35E-03/-1.93E-02/-3.35E-02/-3.52E-02/8.23E-03/-7.55E-03/-1.33E-02/-
9.81E-03/-2.35E-03/-9.42E-03/-7.51E-03/-1.91E-03/-9.48E-04/-1.43E-03/3.99E-04/2.69E-02/-1.62E-
03/-6.66E-03/2.62E-03/6.11E-03/1.76E-03/-5.39E-03/-1.55E-03/1.34E-02/9.43E-04/-6.34E-03/5.20E-
03/1.09E-03/-6.70E-04/2.35E-05/-2.20E-03/1.91E-03/-4.24E-03/-2.48E-03/-1.21E-04/-2.51E-03/-
3.86E-03/2.08E-03/-2.30E-03/2.40E-03/-4.22E-05/-1.22E-034.33E-03 2.09E-03 -2.40E-03 3.94E-04 -
8.57E-05 6.92E-04 3.96E-04 -2.18E-03 3.82E-03 7.90E-04 -1.55E-03 -8.71E-04 2.25E-03 1.64E-04
6.62E-04 -1.09E-03 2.23E-03 -8.22E-05

H. clypealis-DA0163: 1.00E+00/7.16E-18/-4.55E-17/1.99E-01/2.66E-02/1.57E-02/-2.17E-01/6.12E-02/5.43E-
02/5.64E-03/1.14E-01/8.16E-02/2.68E-02/-2.41E-03/-1.08E-01/-2.53E-02/2.31E-03/-1.83E-02/-5.01E-
02/-5.99E-03/-7.12E-03/-6.62E-03/-2.94E-02/-1.98E-02/3.92E-03/-5.56E-03/9.67E-04/2.99E-02/-
5.52E-03/-2.37E-04/-8.55E-03/1.52E-02/3.00E-03/-2.87E-03/3.72E-03/2.02E-02/-2.04E-04/-1.42E-03/-
1.04E-03/-4.42E-03/1.47E-03/-3.98E-04/-1.42E-03/4.98E-03/-3.83E-03/4.45E-05/-9.40E-04/1.87E-
03/2.64E-03/3.61E-04/-1.69E-03/1.08E-02/-1.17E-03/-2.22E-03/2.70E-03/1.21E-03/1.54E-03/5.88E-
04/2.69E-03/2.67E-03/-7.49E-04/-1.69E-034.69E-03 -4.00E-04 -1.52E-03 1.25E-03 -1.42E-03 2.27E-
03 -3.80E-04 -1.84E-03 -7.73E-04 6.42E-04 4.28E-04 -1.12E-04 -1.29E-03 2.30E-03 -3.51E-04 -1.76E-
03 2.98E-03 -4.30E-04

H. clypealis-DA0164: 1.00E+00/-6.23E-18/4.27E-17/2.51E-01/-3.41E-03/5.82E-03/-1.71E-01/5.77E-02/7.00E-
02/1.21E-02/1.35E-01/1.04E-01/3.47E-02/-9.55E-03/-1.08E-01/-1.81E-02/8.62E-03/-1.31E-02/-5.11E-
02/-1.23E-02/-7.67E-03/-1.46E-02/-2.98E-02/-2.53E-02/-1.10E-03/1.10E-03/4.63E-03/2.57E-02/-
5.94E-03/-4.31E-03/2.39E-04/1.78E-02/7.70E-04/-5.44E-03/8.57E-03/2.49E-02/3.70E-03/-7.06E-03/-
1.51E-03/-2.86E-03/-2.50E-03/1.09E-03/-1.25E-03/3.89E-03/-5.61E-03/2.35E-03/1.52E-04/-9.71E-04/-
3.52E-03/3.61E-03/-1.94E-04/8.28E-03/5.32E-04/-9.06E-04/6.25E-03/1.39E-03/2.05E-03/-2.34E-
03/2.51E-03/3.15E-03/-1.33E-03/-2.86E-035.09E-03 -2.76E-03 -2.48E-03 6.24E-04 -8.30E-04 2.07E-
03 -1.35E-03 1.96E-03 2.31E-03 1.78E-03 6.39E-04 1.69E-03 -5.37E-04 1.47E-03 1.27E-03 -4.34E-04
3.69E-03 -1.32E-03

H. clypealis-DA0200: 1.00E+00/2.95E-17/-6.79E-17/2.83E-01/-5.80E-03/-1.17E-02/-1.55E-01/5.95E-02/5.33E-
02/3.91E-04/1.18E-01/9.85E-02/2.78E-02/-2.10E-02/-1.03E-01/-1.90E-02/6.24E-03/-9.68E-03/-4.64E-
02/1.24E-03/9.82E-04/-7.86E-03/-2.77E-02/-1.90E-02/-4.25E-03/-2.83E-03/1.59E-03/2.76E-02/-1.12E-
02/-9.38E-03/7.07E-03/9.90E-03/-7.44E-04/-9.46E-03/7.91E-03/2.64E-02/-6.72E-04/-2.26E-03/5.70E-



03/4.89E-03/4.74E-04/8.43E-04/-6.95E-03/3.73E-03/-7.91E-04/6.51E-04/3.71E-03/-6.90E-03/-4.00E-
03/3.43E-04/1.94E-05/1.92E-03/-3.36E-03/-1.66E-03/6.34E-03/2.85E-03/-1.61E-03/-2.22E-03/2.37E-
03/4.21E-03/1.35E-03/-1.98E-034.88E-03 5.83E-05 -1.80E-04 6.19E-04 -1.37E-03 -3.79E-03 -1.38E-
03 6.43E-04 1.97E-03 -1.29E-03 -2.14E-03 1.84E-03 -6.24E-04 -6.22E-04 -1.17E-03 1.11E-03 2.18E-
03 2.77E-03

H. clypealis-DA0201: 1.00E+00/-1.02E-17/8.05E-17/2.40E-01/-2.17E-02/-9.50E-03/-2.90E-02/6.15E-02/1.05E-
01/-2.51E-02/1.49E-02/4.77E-02/-8.21E-03/-1.71E-02/-1.43E-01/-3.96E-02/1.55E-02/8.63E-03/-1.94E-
02/1.01E-02/-5.11E-03/-1.04E-02/5.98E-03/2.00E-03/1.91E-03/-1.03E-02/6.58E-03/2.26E-02/-9.36E-
03/-8.53E-03/-1.70E-02/5.13E-03/3.76E-03/1.86E-03/9.87E-04/1.41E-02/8.53E-04/-3.36E-03/-1.08E-
03/-4.66E-04/-1.17E-03/1.34E-03/6.65E-04/4.58E-03/-3.05E-03/-2.77E-03/-2.34E-03/-5.83E-04/-
2.62E-04/5.12E-04/4.80E-03/5.09E-03/-4.70E-04/-4.10E-03/4.70E-03/1.55E-03/-3.05E-04/-1.35E-
04/3.15E-05/5.72E-03/7.30E-05/-6.54E-04-6.90E-04 -2.30E-03 1.89E-05 7.16E-04 9.90E-04 5.11E-04
-1.23E-03 -1.87E-03 3.83E-03 -1.30E-03 -1.67E-03 -1.20E-04 8.25E-04 3.14E-03 -4.04E-04 -2.04E-03
2.20E-03 -7.37E-04

H. escalerai-DA0017: 1.00E+00/1.37E-17/-6.56E-17/3.05E-01/1.64E-02/-3.53E-03/-1.93E-01/4.35E-02/6.19E-
02/9.75E-04/1.30E-01/7.49E-02/2.40E-02/-6.17E-03/-7.15E-02/-1.52E-03/1.35E-02/-8.75E-03/-4.61E-
02/1.50E-02/-1.07E-02/-7.10E-03/-3.59E-02/-3.72E-02/3.57E-03/-5.79E-03/-1.25E-02/1.55E-02/-
5.53E-03/-4.37E-03/6.64E-03/1.24E-02/3.79E-04/-2.53E-03/8.40E-03/2.42E-02/-1.40E-05/-7.75E-
03/2.14E-03/5.65E-03/-2.72E-03/-7.32E-04/-4.96E-03/7.12E-03/-2.53E-03/3.75E-04/-1.35E-03/-4.19E-
03/-9.45E-05/2.23E-03/-2.64E-04/4.44E-03/-1.19E-03/1.07E-04/9.82E-03/2.57E-03/1.03E-03/-6.87E-
04/-1.47E-04/2.99E-03/-2.24E-03/-2.54E-033.65E-03 1.33E-03 3.49E-04 -1.95E-04 -3.14E-04 -9.39E-
04 -2.31E-04 -1.84E-04 3.26E-03 -4.48E-04 -6.41E-04 8.32E-04 1.03E-03 -7.07E-04 -7.98E-04 -5.62E-
04 2.02E-03 6.95E-04

H. escalerai-DA0018: 1.00E+00/4.14E-18/-1.32E-17/3.34E-01/4.46E-02/5.29E-03/-1.96E-01/2.36E-02/3.80E-
02/7.46E-04/1.23E-01/7.12E-02/3.58E-02/-6.86E-03/-8.35E-02/-1.91E-02/3.53E-03/-8.58E-03/-4.91E-
02/2.56E-02/-7.42E-04/-7.97E-03/-2.99E-02/-2.25E-02/3.77E-03/-5.09E-03/-1.46E-02/2.07E-02/-
5.86E-03/-1.37E-03/8.61E-03/9.54E-03/2.13E-03/-4.97E-03/8.68E-03/2.15E-02/-2.28E-03/-3.00E-
03/7.92E-03/4.63E-03/-1.52E-05/-1.82E-03/-8.74E-03/8.74E-03/-2.79E-03/8.73E-04/9.30E-05/2.40E-
04/2.41E-03/3.74E-04/-3.72E-03/2.24E-03/-3.45E-04/-3.37E-04/1.02E-02/2.59E-03/-1.67E-03/-1.55E-
03/3.56E-03/-1.17E-04/-2.05E-03/-1.93E-033.00E-03 1.02E-03 -2.40E-03 -3.91E-04 -5.24E-04 -2.25E-
04 2.59E-04 2.73E-04 1.91E-03 2.41E-03 9.07E-04 -5.35E-04 8.15E-05 -2.72E-03 -1.13E-03 -2.74E-06
1.51E-03 5.29E-04

H. escalerai-DA0019: 1.00E+00/-1.40E-17/1.08E-17/3.47E-01/1.56E-02/-1.87E-02/-1.34E-01/6.80E-03/5.65E-
02/-1.34E-03/1.16E-01/8.68E-02/2.29E-02/-2.10E-02/-3.95E-02/-1.51E-02/1.28E-02/9.78E-04/-4.89E-
02/2.43E-02/5.65E-04/-1.47E-02/-2.74E-02/-2.35E-02/4.55E-03/-4.85E-04/-2.74E-02/4.57E-03/-1.66E-
04/-7.84E-03/6.04E-03/1.78E-03/-3.31E-03/-5.67E-03/7.97E-03/1.41E-02/3.61E-04/-9.16E-03/1.40E-
02/7.18E-03/-3.71E-03/-4.72E-03/-3.24E-03/7.36E-03/-3.73E-04/-6.26E-04/3.04E-03/7.53E-03/-2.93E-
04/2.47E-03/-4.04E-03/-8.07E-04/1.83E-04/2.15E-03/3.95E-03/3.06E-03/-1.81E-03/4.48E-05/3.46E-
03/-3.40E-03/-1.66E-03/-4.99E-043.53E-03 1.68E-03 -1.40E-03 -2.21E-03 2.43E-03 -5.44E-04 -5.38E-
04 1.87E-04 2.27E-04 2.53E-03 2.47E-04 6.73E-05 2.02E-03 -1.14E-03 -2.72E-04 6.70E-04 1.34E-04 -
6.56E-05

H. escalerai-DA0021: 1.00E+00/2.39E-17/-7.73E-17/3.38E-01/2.88E-02/-1.24E-02/-1.54E-01/2.38E-02/5.07E-
02/1.14E-02/1.17E-01/7.90E-02/2.93E-02/-1.78E-02/-3.78E-02/-1.27E-02/1.03E-02/3.35E-04/-3.85E-
02/3.21E-02/-2.58E-03/-1.12E-02/-2.98E-02/-2.61E-02/3.70E-03/-4.39E-03/-2.51E-02/1.30E-02/-
1.65E-04/-6.91E-03/5.77E-03/1.18E-03/-1.93E-03/-2.32E-03/4.84E-03/1.17E-02/5.41E-04/-7.34E-
03/1.13E-02/6.55E-03/-4.81E-03/-3.51E-03/-4.89E-03/6.32E-03/-9.25E-04/-1.83E-03/-4.66E-04/2.27E-
03/-2.00E-03/-6.46E-04/-5.29E-03/1.96E-03/1.30E-03/2.26E-04/5.31E-03/3.51E-03/-1.32E-03/-5.75E-
04/3.22E-03/-3.04E-03/-1.44E-03/-1.14E-035.29E-03 2.11E-03 -1.73E-03 -1.58E-03 2.13E-03 -1.98E-
03 -1.09E-03 7.26E-04 1.10E-03 1.54E-03 -1.58E-04 -1.06E-03 1.30E-03 -1.23E-03 -7.31E-05 9.22E-
04 4.18E-04 -3.46E-04

H. fulvipennis-DA0115: 1.00E+00/-3.62E-17/6.92E-17/3.62E-01/6.53E-02/-3.50E-03/-1.78E-01/-1.79E-
02/4.44E-02/-1.32E-02/8.93E-02/9.63E-02/2.32E-02/-5.26E-03/-8.02E-02/-7.91E-03/4.67E-03/-6.13E-
04/-2.61E-02/8.89E-03/2.34E-03/-1.68E-02/1.16E-03/-2.84E-02/2.33E-03/-4.60E-03/-1.72E-02/9.08E-
03/-9.36E-04/-2.16E-03/-1.15E-02/1.61E-02/1.64E-03/-7.19E-03/-1.41E-03/2.63E-02/-1.45E-03/-
1.53E-03/8.02E-03/-2.53E-03/3.64E-03/-1.34E-03/-6.66E-03/3.31E-03/-6.30E-03/-2.68E-03/1.25E-
02/5.36E-03/-1.15E-03/3.31E-03/-3.51E-03/-1.22E-03/-1.03E-03/-5.28E-03/1.87E-03/7.87E-03/-2.45E-
03/2.10E-03/2.65E-03/-2.60E-03/3.19E-03/-1.08E-03-2.40E-03 2.05E-03 -3.58E-03 -6.80E-04 2.39E-
03 9.63E-04 -2.22E-04 5.73E-04 3.41E-03 4.58E-04 -1.69E-03 -1.03E-03 2.89E-03 -1.75E-03 -7.86E-
04 -5.82E-05 5.55E-04 1.13E-03

H. fulvipennis-DA0116: 1.00E+00/-7.72E-18/4.61E-17/2.25E-01/9.54E-03/-5.59E-03/-6.52E-02/9.24E-
02/8.78E-02/6.86E-03/5.67E-02/7.67E-02/1.28E-02/-1.97E-03/-1.13E-01/-2.70E-02/1.98E-02/-1.18E-
03/3.10E-02/-2.74E-02/2.17E-03/-1.04E-02/-2.76E-02/-1.39E-02/-1.85E-04/-5.86E-03/-2.80E-



02/3.41E-02/4.40E-03/-8.46E-03/-1.37E-03/1.16E-02/7.72E-03/-1.73E-03/9.81E-03/9.53E-03/-7.07E-
03/-7.38E-03/-7.93E-03/-1.98E-03/1.25E-03/-2.16E-03/1.63E-03/7.39E-03/2.01E-05/-3.42E-03/-7.07E-
04/5.72E-04/-1.24E-03/1.10E-03/3.58E-04/3.90E-03/-4.88E-04/-3.43E-03/1.01E-03/-1.32E-04/4.37E-
04/-8.26E-04/1.31E-03/6.86E-03/-1.53E-03/-1.47E-035.15E-04 -1.37E-03 -7.09E-04 1.04E-03 1.14E-
03 1.54E-05 4.25E-04 -1.34E-03 1.57E-03 -9.01E-04 -2.40E-04 -1.12E-05 -1.66E-04 2.38E-03 3.79E-
04 -1.50E-03 9.36E-04 -2.83E-04

H. fulvipennis-DA0117: 1.00E+00/8.18E-18/-1.14E-17/2.66E-01/1.74E-02/-1.16E-02/-1.59E-01/1.19E-
02/5.44E-02/3.26E-03/1.39E-01/1.18E-01/3.34E-02/-3.34E-04/-6.48E-02/-7.18E-04/1.26E-02/-4.35E-
03/-5.27E-02/1.67E-02/2.97E-03/-1.58E-02/-2.97E-02/-3.12E-02/5.03E-03/-3.95E-03/-1.80E-02/5.43E-
03/-6.93E-03/-8.67E-03/1.08E-03/7.01E-03/-4.80E-03/-2.12E-03/1.30E-03/2.34E-02/1.72E-03/-6.43E-
03/8.84E-03/1.19E-02/3.15E-04/-3.78E-03/-3.14E-04/5.71E-03/2.35E-03/-3.52E-03/3.84E-03/-4.12E-
03/-2.38E-03/7.63E-04/-3.60E-03/-3.19E-03/-1.92E-03/-6.41E-04/2.30E-03/5.37E-03/-1.92E-03/4.35E-
04/-1.31E-04/2.20E-03/5.08E-04/-2.42E-034.51E-03 3.86E-03 3.21E-04 -2.11E-03 3.33E-03 -1.79E-03
1.17E-03 -1.42E-03 2.82E-03 -1.69E-04 -1.76E-03 3.96E-04 1.72E-03 -2.64E-03 -1.39E-04 1.02E-04 -
1.44E-03 1.28E-03

H. fulvipennis-DA0198: 1.00E+00/-2.98E-17/1.09E-16/2.77E-01/6.12E-02/2.31E-02/-2.57E-01/3.69E-
02/4.45E-02/9.26E-03/1.16E-01/1.03E-01/3.54E-02/6.06E-03/-5.95E-02/-1.92E-02/1.31E-02/-1.36E-
02/-3.92E-02/8.29E-03/-1.73E-03/-9.82E-03/-2.03E-02/-3.28E-02/2.10E-04/-6.80E-03/-1.23E-
02/1.58E-02/6.87E-04/-2.01E-03/-3.74E-03/1.28E-02/9.11E-04/-1.84E-03/-3.31E-03/2.50E-02/3.59E-
03/-2.97E-03/4.71E-03/1.71E-03/1.01E-03/-3.30E-03/-3.31E-03/6.47E-03/-1.33E-03/-2.35E-03/5.86E-
03/-3.07E-03/-3.24E-03/-1.05E-04/-2.41E-03/8.81E-04/7.07E-04/-9.72E-04/2.63E-03/5.08E-03/-1.00E-
03/-8.88E-04/-1.41E-03/4.46E-03/6.42E-04/-1.12E-033.55E-03 -3.36E-05 -2.48E-04 -1.86E-03 2.90E-
04 -1.32E-03 -7.90E-04 -4.61E-04 4.27E-03 1.32E-03 -1.27E-03 -2.80E-04 1.19E-03 -1.92E-03 1.18E-
04 -1.09E-03 1.22E-03 1.67E-03

H. fulvipennis-DA0214: 1.00E+00/-7.22E-21/-2.84E-17/2.78E-01/6.41E-02/5.69E-03/-2.07E-01/3.78E-
02/3.92E-02/-1.04E-03/1.05E-01/9.83E-02/3.94E-02/1.09E-02/-9.01E-02/-1.09E-02/4.05E-03/-1.46E-
02/-1.92E-02/8.01E-03/-1.04E-03/-1.16E-02/-1.06E-02/-4.18E-02/5.67E-03/-9.31E-03/-1.89E-
02/2.42E-02/-6.70E-03/-1.00E-03/-8.72E-03/1.82E-02/3.19E-03/-6.14E-04/-2.12E-03/1.96E-02/2.43E-
04/-3.51E-03/3.01E-03/-3.26E-04/-8.55E-06/-1.23E-03/1.47E-03/7.40E-03/-1.02E-03/-1.70E-03/5.34E-
03/-1.87E-03/-2.46E-03/-3.00E-04/-6.49E-03/4.44E-03/-1.56E-03/1.32E-04/1.60E-03/4.46E-03/1.91E-
04/-8.28E-04/-1.12E-03/2.12E-03/-3.18E-04/-1.18E-034.40E-03 2.10E-03 -1.64E-03 -7.91E-04 6.28E-
04 1.95E-03 -1.28E-03 -1.95E-03 3.73E-03 1.47E-03 -8.98E-04 -2.27E-04 -6.01E-04 -2.04E-03 -4.89E-
04 2.73E-04 2.21E-03 4.27E-04

H. fulvipennis-DA0215: 1.00E+00/-4.37E-17/1.42E-16/2.75E-01/1.42E-02/1.72E-03/-8.54E-02/2.92E-
02/6.36E-02/8.99E-03/8.86E-02/9.81E-02/2.77E-02/4.17E-03/-8.57E-02/-2.21E-02/2.09E-02/2.36E-
03/-1.25E-02/-4.94E-03/6.44E-03/-8.32E-03/-1.20E-02/-4.48E-02/4.44E-03/-2.07E-03/-1.96E-
02/1.12E-02/-1.58E-04/-1.06E-02/-5.15E-03/1.07E-02/5.15E-03/-1.32E-03/-6.45E-03/1.69E-02/7.40E-
03/-7.13E-03/4.85E-04/-4.24E-04/-2.69E-04/-5.57E-04/-1.02E-03/-1.73E-03/6.64E-04/-3.05E-03/-
7.84E-04/-5.20E-03/-2.53E-03/-1.68E-03/-5.90E-03/6.08E-03/1.22E-03/-2.31E-04/1.87E-04/4.62E-
03/1.43E-03/-1.60E-03/-5.25E-03/2.83E-03/2.18E-03/-1.40E-032.02E-03 2.73E-03 -3.52E-04 -1.57E-
03 -6.73E-04 -1.27E-03 -3.58E-04 -1.41E-03 -5.47E-06 3.72E-03 -1.61E-03 -1.14E-03 -8.09E-04
3.68E-04 6.73E-04 -2.78E-04 1.36E-03 1.16E-03

H. galaica-DA0145: 1.00E+00/1.04E-17/-4.70E-17/2.65E-01/4.00E-02/2.25E-02/-2.24E-01/7.50E-02/5.34E-
02/3.69E-03/1.62E-01/6.73E-02/4.57E-02/-2.02E-03/-7.71E-02/-8.54E-03/5.76E-03/-1.55E-02/-4.64E-
02/1.10E-02/2.07E-03/-4.42E-03/-4.71E-02/-3.71E-02/3.32E-03/-8.60E-03/-6.66E-03/4.57E-03/5.27E-
04/2.22E-03/-5.72E-03/7.19E-03/9.93E-04/-3.58E-03/1.05E-02/2.42E-02/2.03E-03/-5.48E-03/1.25E-
03/3.42E-03/-4.59E-04/-8.03E-03/-3.97E-03/1.14E-02/-1.34E-03/1.20E-03/-5.86E-03/-2.86E-03/-
1.08E-03/1.58E-03/-4.09E-03/5.29E-03/-4.62E-04/2.48E-03/2.72E-03/1.78E-03/1.83E-03/-1.18E-
03/2.11E-03/6.53E-03/-9.78E-04/-2.66E-036.58E-03 2.42E-04 -1.08E-03 -3.41E-03 2.51E-04 3.11E-03
-1.74E-03 -4.79E-05 1.79E-03 2.88E-04 -3.59E-04 1.76E-03 4.15E-04 1.53E-03 5.75E-04 1.00E-03
3.56E-03 9.33E-04

H. galaica-DA0146: 1.00E+00/-6.59E-18/-1.09E-17/2.78E-01/2.18E-02/1.95E-04/-1.83E-01/6.45E-02/6.17E-
02/-3.84E-03/1.23E-01/6.55E-02/2.95E-02/-1.09E-02/-1.07E-01/-8.78E-03/3.52E-03/-9.51E-03/-4.56E-
02/1.57E-02/-7.23E-03/4.75E-04/-2.84E-02/-2.09E-02/-1.36E-03/-1.91E-03/4.46E-03/2.72E-02/-4.34E-
03/-5.03E-04/5.11E-03/1.22E-02/2.79E-03/-6.68E-03/8.81E-03/1.78E-02/1.02E-03/-4.75E-03/-5.42E-
03/6.94E-04/-1.13E-03/8.41E-04/-5.15E-03/1.01E-02/-2.03E-03/3.39E-03/3.59E-03/-3.86E-03/-3.59E-
04/6.42E-04/6.77E-03/6.53E-03/2.43E-04/-2.68E-03/8.01E-03/1.10E-03/-4.13E-04/-3.31E-03/3.66E-
04/1.67E-03/-3.44E-04/-1.89E-03-1.65E-04 -1.66E-03 -6.98E-04 2.31E-03 -9.50E-04 1.77E-03 -2.62E-
04 1.68E-03 4.80E-03 -1.75E-03 -7.51E-04 -1.10E-04 2.20E-03 -4.01E-04 -1.32E-03 -2.13E-03 2.95E-
03 -5.11E-04

H. lineolata-DA0090: 1.00E+00/-7.88E-18/-1.01E-17/1.97E-01/-4.23E-03/4.42E-03/-3.47E-02/6.15E-02/7.56E-
02/-1.43E-02/2.34E-02/2.69E-02/-9.94E-03/-9.20E-03/-1.53E-01/6.89E-03/1.39E-02/-7.22E-03/-1.37E-



02/1.39E-02/-4.52E-03/-5.50E-03/-1.81E-02/-2.42E-03/1.84E-03/-2.96E-03/1.10E-04/1.71E-02/-6.70E-
03/-6.52E-03/-2.37E-03/-1.79E-04/7.08E-03/-5.80E-03/2.21E-03/1.14E-02/-2.77E-03/-2.05E-03/-
1.57E-04/9.51E-03/3.02E-03/9.55E-04/5.08E-03/6.69E-03/-8.33E-04/-1.44E-03/-4.22E-03/-3.22E-
03/9.66E-04/6.64E-04/2.41E-03/3.22E-03/-1.38E-03/-2.40E-03/-3.02E-03/1.01E-03/4.68E-05/-1.67E-
03/2.64E-03/3.88E-03/-7.41E-04/-2.03E-032.50E-03 -1.78E-03 2.03E-04 -9.40E-05 3.30E-04 2.21E-03
-1.90E-03 -1.28E-03 2.27E-04 -3.17E-04 3.87E-04 3.54E-05 2.77E-03 2.72E-03 -1.34E-03 -3.57E-04
6.27E-04 -4.33E-04

H. lineolata -DA0091: 1.00E+00/-3.91E-17/1.69E-16/2.27E-01/-2.18E-02/-1.74E-02/1.16E-01/8.58E-02/9.31E-
02/-2.28E-02/-1.38E-01/4.58E-02/-1.70E-02/-6.21E-03/-7.06E-02/1.30E-02/3.36E-02/-3.85E-03/-
1.39E-03/1.47E-02/-2.45E-02/-9.82E-03/-2.09E-02/-9.00E-04/9.82E-03/-1.00E-02/4.40E-03/8.61E-03/-
5.73E-03/-5.32E-03/4.89E-03/1.56E-02/6.25E-03/-4.33E-03/4.45E-03/5.59E-03/-6.25E-03/-1.29E-
03/4.43E-03/3.43E-03/4.45E-03/1.14E-03/1.03E-02/8.28E-03/-6.21E-03/-3.57E-03/1.07E-03/-2.14E-
04/2.99E-03/1.14E-03/4.24E-03/9.29E-04/-3.96E-03/3.78E-04/4.33E-04/-2.71E-03/7.75E-04/-6.60E-
04/2.30E-03/-1.19E-03/-3.90E-03/-9.03E-049.59E-04 -2.66E-03 1.23E-03 3.41E-04 2.33E-03 -2.38E-
04 -1.68E-03 -9.59E-04 1.41E-03 -2.55E-03 5.57E-04 1.47E-03 6.29E-04 2.45E-04 -1.30E-03 6.50E-04
9.77E-04 -9.66E-04

H. lineolata-DA0092: 1.00E+00/-1.83E-17/4.61E-17/2.22E-01/-3.24E-02/-2.05E-03/4.78E-02/6.02E-02/8.85E-
02/-2.63E-02/-7.86E-02/2.82E-02/-1.82E-02/-7.92E-03/-1.41E-01/1.14E-02/2.39E-02/-6.49E-03/1.27E-
02/1.01E-02/-1.63E-02/-6.65E-03/-2.19E-02/9.50E-03/4.64E-04/-6.05E-03/1.06E-02/5.80E-03/-1.80E-
03/-4.81E-03/-5.36E-03/9.14E-03/6.61E-03/-1.96E-03/1.32E-02/1.57E-02/-2.19E-03/-3.30E-03/-2.73E-
03/1.27E-03/3.06E-03/1.27E-03/3.16E-03/5.99E-03/-3.11E-03/-5.03E-04/-1.64E-03/3.69E-04/9.61E-
04/-1.48E-03/3.57E-03/2.36E-03/-2.88E-03/-2.16E-03/2.80E-04/-1.07E-04/1.59E-05/-1.25E-03/2.48E-
03/1.24E-03/-2.44E-03/-1.92E-031.52E-03 7.16E-04 8.86E-04 -2.74E-04 3.08E-03 -2.70E-04 -1.76E-
03 -1.13E-03 -2.72E-04 -8.85E-04 5.21E-04 2.07E-04 1.58E-03 4.16E-04 -1.50E-03 -2.52E-04 6.68E-
05 -8.66E-04

H. lineolata-DA0093: 1.00E+00/-3.48E-18/-4.81E-17/2.29E-01/-3.04E-02/-2.51E-02/4.56E-02/4.33E-02/7.44E-
02/-1.34E-02/-3.98E-02/8.16E-02/-1.82E-02/-2.51E-02/-1.62E-01/1.45E-02/1.55E-02/7.62E-03/1.39E-
02/3.27E-02/-1.36E-02/-1.81E-02/-9.05E-03/2.74E-03/-6.89E-03/4.26E-03/7.02E-03/1.07E-02/-2.52E-
03/-1.40E-02/8.95E-03/7.93E-03/9.06E-03/4.72E-03/1.16E-02/4.67E-03/-5.44E-03/-5.43E-03/9.91E-
03/-2.46E-04/2.69E-03/3.97E-03/9.50E-04/2.89E-03/-2.02E-03/-3.89E-03/4.47E-03/1.39E-03/-2.53E-
03/1.32E-03/-2.16E-04/3.33E-03/-2.38E-04/-1.68E-03/1.52E-04/-6.12E-03/-2.51E-03/2.37E-03/1.02E-
03/-4.04E-04/-6.42E-04/-1.37E-03-2.06E-04 -4.52E-03 -2.34E-03 2.28E-03 3.93E-03 -2.06E-03 1.25E-
03 -1.83E-03 6.02E-04 -2.50E-03 -1.58E-03 2.33E-03 -1.64E-03 -7.79E-04 9.78E-04 -5.08E-04 1.02E-
03 1.15E-03

H. lineolata -DA0094: 1.00E+00/-3.36E-17/1.30E-16/2.17E-01/-2.08E-02/-2.82E-03/-8.04E-04/5.46E-
02/6.80E-02/-1.69E-02/2.23E-02/4.31E-02/-5.82E-03/-1.98E-02/-1.48E-01/1.20E-02/1.23E-02/-4.65E-
03/-1.10E-02/2.02E-02/-2.72E-03/-1.61E-02/-2.48E-02/9.72E-04/-2.16E-03/-2.36E-04/1.30E-02/1.13E-
02/-7.98E-03/-8.58E-03/-1.22E-03/-6.54E-04/4.80E-03/2.55E-04/6.67E-03/9.58E-03/-3.90E-03/-6.18E-
03/5.68E-03/9.00E-03/2.76E-03/-5.66E-04/2.96E-03/7.47E-03/-5.13E-03/-2.22E-03/8.67E-04/-8.81E-
04/1.39E-03/2.43E-03/9.43E-04/4.00E-03/-1.60E-03/-6.39E-04/-3.12E-04/-4.24E-03/-2.21E-03/-1.09E-
03/2.26E-03/3.06E-03/-1.29E-03/-7.14E-041.22E-03 -2.48E-03 -9.22E-04 8.70E-04 5.50E-03 6.07E-04
-7.97E-04 -1.08E-03 7.11E-04 -2.23E-03 -7.97E-04 2.52E-03 4.53E-04 9.63E-04 -1.24E-04 -2.31E-04
1.78E-03 -7.06E-04

H. lineolata-DA0095: 1.00E+00/3.98E-17/-1.10E-16/2.46E-01/1.76E-02/-3.45E-03/3.89E-02/6.22E-05/7.20E-
02/1.08E-02/1.86E-03/4.71E-02/-1.55E-02/-1.95E-02/-1.31E-01/3.05E-02/2.61E-02/5.22E-03/2.35E-
03/1.81E-02/-1.39E-02/-1.64E-02/-3.00E-02/1.47E-02/3.49E-03/1.15E-03/-6.50E-03/1.32E-02/-3.07E-
03/-4.49E-03/3.64E-04/-4.25E-03/3.28E-04/-1.88E-03/-1.13E-03/1.49E-02/-9.63E-04/-1.85E-03/6.13E-
03/-4.40E-03/1.08E-03/1.15E-04/9.66E-03/1.26E-02/-2.21E-03/-4.86E-03/-1.41E-03/-1.30E-03/2.92E-
05/1.52E-03/3.86E-03/6.26E-03/3.83E-04/-2.31E-03/2.36E-03/2.97E-03/-1.38E-03/-9.18E-04/-1.48E-
03/-9.82E-04/-1.14E-04/-9.72E-043.73E-03 -9.03E-04 -5.74E-04 9.96E-04 -1.10E-03 1.88E-03 -9.25E-
04 -1.76E-03 4.90E-04 -4.13E-03 -6.49E-04 1.71E-03 3.28E-03 1.23E-03 -9.34E-05 -8.08E-04 6.80E-
04 -2.85E-03

H. lineolata-DA0096: 1.00E+00/4.29E-17/-8.04E-17/2.09E-01/8.64E-03/3.81E-03/1.03E-02/3.19E-02/7.57E-
02/4.52E-03/5.39E-02/4.25E-02/-1.36E-02/-2.48E-02/-1.52E-01/1.26E-02/2.00E-02/1.42E-03/-1.92E-
02/2.72E-02/-7.55E-03/-1.32E-02/-1.88E-02/5.81E-03/3.43E-03/-3.25E-03/-1.07E-02/1.10E-02/-7.95E-
03/-1.26E-03/-2.83E-03/-6.79E-03/3.36E-03/-4.16E-03/-1.81E-03/1.29E-02/-1.96E-03/-3.16E-
03/2.07E-03/-4.97E-04/6.28E-04/-1.40E-03/1.23E-02/1.12E-02/-2.01E-03/-3.53E-03/-3.03E-03/9.05E-
04/1.20E-03/2.48E-03/7.54E-04/3.35E-03/-2.48E-03/-2.61E-03/4.17E-03/2.24E-03/1.19E-03/6.57E-
04/-2.38E-03/3.92E-03/-3.33E-03/-1.93E-034.17E-03 -3.02E-03 5.16E-04 1.25E-04 -1.22E-03 1.56E-
03 -1.19E-03 -2.95E-04 1.77E-03 -2.68E-03 -5.87E-04 -3.86E-04 2.91E-03 9.72E-04 -6.24E-04 -9.59E-
04 1.77E-03 -8.97E-04



H. lineolata-DA0114: 1.00E+00/-2.64E-17/2.88E-17/2.24E-01/-1.42E-02/-1.39E-02/1.29E-02/4.84E-02/8.06E-
02/-1.46E-02/3.99E-02/7.08E-02/-1.60E-02/-1.57E-02/-1.70E-01/2.26E-02/1.68E-02/-1.98E-03/-1.60E-
02/2.52E-02/-7.92E-03/-9.79E-03/-8.90E-03/5.49E-03/1.55E-03/-1.35E-03/2.48E-03/1.66E-02/-1.35E-
02/-7.46E-03/4.72E-03/7.47E-04/5.61E-03/-6.76E-04/8.52E-03/8.74E-03/2.52E-04/-2.42E-03/9.37E-
03/-1.20E-03/9.53E-04/-1.09E-03/9.99E-03/9.62E-03/-8.70E-04/-1.97E-03/-4.45E-03/-1.80E-03/2.72E-
04/-9.14E-04/5.23E-03/5.19E-03/-2.20E-03/7.43E-04/1.92E-03/-3.05E-03/-7.61E-04/9.04E-04/-1.79E-
04/2.38E-03/-2.61E-03/-1.05E-042.47E-03 -5.35E-03 4.43E-04 1.61E-03 -1.95E-03 -1.37E-04 -5.18E-
04 -2.29E-04 3.53E-03 -2.36E-03 -2.92E-04 8.07E-04 1.90E-03 -7.34E-04 3.32E-04 -2.93E-04 -2.44E-
04 -1.98E-03

H. lineolata-DA0119: 1.00E+00/6.65E-18/-2.34E-17/1.95E-01/-3.41E-02/-2.03E-02/-3.45E-02/3.84E-02/7.48E-
02/-6.26E-03/3.64E-02/6.49E-02/-2.18E-02/-1.48E-02/-1.58E-01/1.92E-02/1.02E-02/4.48E-04/-2.59E-
02/2.30E-02/-8.66E-03/-1.03E-02/-2.96E-03/5.72E-03/2.09E-03/3.23E-03/4.63E-03/1.99E-02/-1.11E-
02/-7.20E-03/3.93E-03/-4.89E-04/6.55E-03/-5.66E-04/9.36E-03/8.07E-03/-2.45E-03/-2.79E-03/7.00E-
03/2.64E-03/3.00E-04/8.08E-04/9.12E-03/9.09E-03/-1.91E-03/-2.92E-03/-2.59E-03/-3.42E-03/-1.64E-
03/5.97E-04/-1.66E-04/3.23E-03/-1.95E-03/-9.50E-04/1.27E-04/-3.07E-03/-2.14E-03/1.06E-03/1.31E-
03/2.11E-03/-1.89E-03/-1.49E-032.85E-03 -3.23E-03 -1.24E-03 1.36E-03 1.48E-03 -6.17E-04 -1.20E-
05 -5.90E-04 3.19E-03 -1.30E-03 -3.50E-04 1.98E-03 2.32E-03 2.14E-04 3.91E-04 -8.61E-04 1.02E-03
-2.55E-03

H. lineolata-DA0186: 1.00E+00/-1.81E-18/-1.75E-17/2.29E-01/-1.75E-02/-2.14E-02/2.39E-02/5.27E-02/8.35E-
02/-6.23E-03/1.22E-02/5.45E-02/-1.93E-02/-1.65E-02/-1.56E-01/6.16E-03/2.33E-02/6.85E-04/-7.02E-
03/1.87E-02/-1.17E-02/-1.14E-02/-6.68E-03/8.50E-03/1.93E-03/-2.04E-03/-6.21E-03/1.98E-02/-1.02E-
02/-7.61E-03/5.65E-03/-2.31E-03/8.07E-03/-1.21E-03/5.34E-03/1.12E-02/-2.46E-03/-5.61E-03/8.16E-
03/4.67E-03/1.71E-03/1.05E-03/7.30E-03/4.62E-03/-8.58E-04/-6.50E-03/-1.48E-03/5.33E-04/1.16E-
03/3.67E-03/6.15E-03/-2.37E-05/-2.67E-03/-3.26E-03/5.52E-04/3.00E-04/-7.98E-04/7.16E-04/-2.10E-
04/2.07E-04/-1.09E-03/-3.04E-031.74E-03 -3.25E-03 -1.42E-03 1.48E-03 6.04E-04 1.98E-03 -4.45E-
04 -8.05E-04 1.62E-03 -3.18E-03 -1.09E-03 1.17E-03 2.08E-03 -9.86E-04 -6.08E-04 -2.55E-04 1.10E-
04 1.22E-04

H. lineolata-DA0187: 1.00E+00/-1.86E-17/8.53E-17/2.15E-01/2.96E-02/2.42E-03/-7.81E-02/2.16E-02/5.88E-
02/1.80E-03/7.79E-02/4.99E-02/-1.95E-03/-4.46E-03/-1.51E-01/1.24E-02/2.76E-03/-2.71E-03/-3.39E-
02/3.47E-02/-1.57E-03/-5.19E-03/-1.33E-02/-4.43E-03/-9.53E-04/-3.05E-03/-7.06E-03/2.41E-02/-
6.15E-03/-8.45E-04/-6.06E-03/-1.37E-03/-3.32E-04/-3.92E-03/3.43E-03/9.67E-03/4.93E-03/-2.60E-
03/7.63E-04/5.78E-04/-4.54E-04/-1.78E-03/8.59E-03/1.01E-02/9.02E-04/-2.31E-03/2.90E-03/-9.84E-
04/2.48E-03/-1.78E-03/-2.70E-03/5.80E-03/-7.48E-04/-1.54E-03/4.16E-03/-1.75E-03/-4.39E-04/-
1.50E-03/-4.08E-03/5.45E-03/-1.17E-03/-1.13E-033.80E-03 3.48E-04 -6.55E-04 -1.45E-04 2.08E-03
1.56E-04 -1.54E-03 -9.57E-04 2.37E-04 -1.26E-03 -5.96E-04 2.24E-04 -4.81E-04 2.09E-04 -6.69E-04 -
1.01E-03 5.21E-03 5.58E-04

H. lineolata-BM747067: 1.00E+00/7.10E-18/-6.06E-17/2.17E-01/-2.09E-02/4.02E-03/-1.47E-02/5.01E-
02/8.38E-02/-8.49E-03/4.15E-02/5.37E-02/-1.78E-02/-2.37E-02/-1.43E-01/2.19E-02/1.22E-02/-7.09E-
03/-2.45E-02/2.66E-02/-8.05E-03/-3.91E-03/-1.10E-02/1.77E-03/3.63E-03/-2.54E-03/2.35E-03/1.56E-
02/-8.95E-03/-7.27E-03/-1.04E-03/-7.87E-03/6.71E-04/-2.04E-03/6.94E-03/1.29E-02/-7.59E-04/-
5.97E-04/4.25E-03/5.54E-03/3.08E-03/-8.19E-04/1.22E-02/7.75E-03/-3.93E-03/-4.85E-03/-5.87E-04/-
6.43E-04/-7.21E-04/2.38E-03/-1.80E-03/6.33E-03/-2.04E-03/-4.46E-04/2.60E-03/1.95E-04/1.07E-03/-
4.83E-04/1.93E-04/-3.77E-04/-3.68E-03/-2.34E-032.23E-03 -4.51E-03 -1.72E-03 9.01E-04 -6.83E-04
1.60E-03 -1.37E-04 -1.64E-05 1.79E-03 -1.55E-03 -6.77E-05 -1.70E-04 3.39E-03 -2.98E-04 -1.00E-03
-1.98E-03 3.53E-04 -1.06E-03

H. pseudocinerascens-DA0149: 1.00E+00/-1.92E-17/8.53E-17/2.75E-01/3.19E-02/1.93E-02/-1.59E-01/4.81E-
02/5.25E-02/-1.29E-02/1.42E-01/9.54E-02/2.59E-02/-6.80E-03/-8.29E-02/-1.01E-02/2.07E-03/-1.61E-
02/-5.62E-02/2.23E-02/-4.57E-03/-1.06E-02/-3.37E-02/-2.58E-02/3.02E-03/-7.40E-03/-9.09E-
03/1.45E-02/-5.56E-03/-7.13E-03/9.98E-03/1.17E-03/-1.14E-03/-4.14E-03/8.30E-03/1.78E-02/-5.65E-
04/-1.08E-02/4.77E-03/-2.39E-04/-2.21E-03/-5.34E-04/-1.95E-03/7.61E-03/9.14E-04/-1.74E-03/1.77E-
03/3.21E-04/-1.46E-03/2.20E-03/-1.01E-03/6.45E-03/-1.41E-03/7.04E-04/5.32E-03/1.73E-03/-1.98E-
03/7.95E-04/9.88E-04/1.60E-03/-1.87E-03/-2.32E-034.11E-03 -1.96E-03 -3.05E-03 -6.26E-05 -1.79E-
03 -2.60E-03 -1.70E-03 8.16E-04 2.18E-03 1.38E-03 -1.51E-03 1.21E-04 1.88E-04 -1.87E-04 -7.87E-
04 3.17E-04 2.42E-03 1.48E-04

H. pseudocinerascens-DA0150: 1.00E+00/-1.20E-17/4.04E-17/2.68E-01/-2.52E-02/-1.90E-02/-1.19E-
01/4.71E-02/7.38E-02/-1.75E-03/1.04E-01/8.62E-02/2.02E-02/-2.39E-02/-9.81E-02/-9.67E-03/1.79E-
02/-4.06E-03/-4.34E-02/-9.97E-03/-2.06E-03/-1.79E-02/-3.21E-02/-1.78E-02/1.78E-03/8.98E-
04/3.92E-03/1.62E-02/-4.30E-03/-1.24E-02/9.11E-03/1.39E-02/2.83E-03/-3.54E-03/9.81E-03/2.00E-
02/3.06E-03/-9.28E-03/-3.57E-03/-1.58E-03/-1.68E-03/1.79E-05/-2.49E-03/5.25E-03/-3.54E-05/-
1.76E-03/-2.04E-04/-2.20E-03/-3.41E-03/3.69E-03/2.27E-03/6.64E-03/-1.59E-03/-2.80E-03/4.82E-
03/1.17E-03/-2.13E-03/-1.33E-03/8.39E-04/1.16E-03/-1.36E-04/-3.65E-032.48E-03 -3.50E-03 -2.48E-



03 1.00E-03 -1.79E-04 1.90E-03 -3.91E-04 3.24E-04 1.38E-03 1.55E-03 -1.92E-03 1.64E-03 -7.49E-04
1.41E-03 1.39E-04 -1.81E-04 2.47E-03 -1.55E-04

H. pseudocinerascens-DA0151: 1.00E+00/-2.72E-18/2.09E-17/2.32E-01/4.09E-02/2.42E-02/-2.72E-01/8.63E-
02/4.33E-02/1.08E-02/1.51E-01/8.80E-02/4.25E-02/-5.37E-03/-8.50E-02/4.45E-03/7.90E-03/-1.38E-
02/-4.37E-02/2.84E-03/-4.30E-03/-1.22E-02/-3.69E-02/-3.31E-02/-1.38E-03/-1.09E-02/3.61E-
03/4.87E-03/-6.36E-03/5.46E-04/-1.27E-02/8.06E-03/-2.02E-03/-7.80E-04/7.58E-03/3.18E-02/4.30E-
03/-5.87E-03/-1.63E-03/1.04E-02/4.06E-03/-5.58E-03/2.99E-03/7.26E-03/-1.94E-03/-4.18E-03/-1.44E-
03/-5.84E-03/-4.92E-03/1.76E-03/1.13E-03/4.51E-03/-3.01E-03/2.11E-03/-2.47E-06/-6.08E-07/9.44E-
04/1.31E-03/4.86E-03/7.56E-03/1.79E-03/-2.46E-035.61E-03 2.40E-04 2.03E-03 -3.01E-03 1.78E-03
2.76E-03 -1.36E-03 -1.26E-03 2.09E-03 -2.37E-03 -1.37E-03 8.11E-04 8.80E-04 1.65E-03 -1.21E-03
1.57E-03 1.27E-03 -2.21E-03

H. rugulosa-DA0140: 1.00E+00/-1.95E-17/1.29E-17/2.91E-01/2.85E-02/-1.49E-02/-1.75E-01/-3.29E-04/5.59E-
02/1.10E-03/1.08E-01/1.14E-01/2.53E-02/-7.05E-03/-7.91E-02/6.77E-03/1.35E-02/-1.89E-03/-3.59E-
02/2.14E-02/-3.75E-04/-2.18E-02/-2.74E-03/-3.78E-02/5.78E-03/-4.16E-03/-1.36E-02/-5.69E-03/-
5.22E-03/-1.05E-02/-8.82E-03/1.52E-03/-4.75E-03/-1.36E-03/-6.12E-03/2.68E-02/4.20E-03/-5.19E-
03/2.32E-03/1.06E-02/-1.88E-03/-2.89E-03/2.28E-03/8.86E-03/1.29E-03/-3.51E-03/9.58E-03/-2.53E-
03/-2.97E-03/-6.49E-04/-3.23E-03/-1.39E-03/-1.92E-03/-2.85E-03/1.59E-03/4.20E-03/-3.41E-03/-
7.21E-04/-1.27E-03/8.46E-04/1.77E-04/-1.72E-044.22E-03 1.48E-03 9.08E-05 -2.68E-04 2.32E-03
2.11E-04 1.14E-03 9.66E-04 3.61E-03 1.74E-03 -4.63E-04 -2.15E-03 4.79E-04 -8.78E-04 -1.10E-03
3.04E-04 9.53E-04 1.90E-03

H. rugulosa-DA0141: 1.00E+00/8.44E-18/-3.34E-17/2.58E-01/1.28E-02/9.34E-03/-2.24E-01/3.21E-02/6.54E-
02/1.53E-02/9.71E-02/9.63E-02/3.41E-02/7.31E-03/-9.82E-02/-3.56E-03/2.16E-02/-3.83E-03/-1.22E-
02/2.79E-03/7.71E-03/-1.02E-02/1.70E-02/-4.78E-02/1.39E-02/-1.06E-02/3.24E-03/-1.50E-04/-2.54E-
03/-1.02E-02/-2.91E-02/-5.90E-04/5.21E-03/-1.70E-03/-1.95E-02/2.47E-02/6.91E-05/-4.83E-03/-
5.69E-03/7.09E-03/2.01E-03/4.11E-03/4.00E-04/7.77E-03/4.65E-04/-5.27E-03/8.80E-03/-1.10E-
03/2.37E-03/-3.32E-03/-9.66E-04/5.40E-03/7.81E-04/-7.56E-03/-9.70E-04/1.23E-03/-2.89E-03/-1.12E-
03/-6.04E-04/2.50E-03/-5.06E-04/2.38E-043.45E-03 -1.61E-03 -1.44E-04 2.25E-03 -3.46E-03 1.12E-
03 2.09E-03 -1.96E-03 -1.64E-03 2.59E-03 -8.66E-05 -1.32E-03 -2.86E-03 2.67E-03 6.64E-04 -2.27E-
03 2.41E-03 1.75E-03

H. rugulosa-DA0142: 1.00E+00/2.23E-18/-1.76E-17/2.02E-01/6.97E-02/1.46E-02/-3.20E-01/4.67E-02/3.96E-
02/1.92E-02/1.27E-01/8.13E-02/3.61E-02/1.75E-02/-7.20E-02/1.48E-02/1.32E-02/-2.38E-03/-2.02E-
02/2.92E-02/3.06E-03/-1.28E-02/-1.30E-02/-3.50E-02/6.45E-03/-1.78E-02/9.65E-03/-1.38E-02/-4.54E-
03/-7.80E-03/-2.37E-02/-3.69E-03/-5.41E-03/1.35E-03/-1.08E-02/2.37E-02/-4.90E-04/6.77E-04/-
5.75E-03/4.09E-03/4.76E-03/-3.47E-03/1.12E-03/1.11E-02/-8.00E-04/-1.32E-03/1.38E-03/-8.62E-
04/8.11E-04/-1.43E-03/1.53E-03/6.84E-03/-2.80E-03/-2.14E-03/1.38E-03/-9.13E-05/-1.87E-03/-1.12E-
03/-1.27E-03/5.29E-03/-3.48E-03/8.35E-041.13E-03 -1.68E-03 8.52E-04 -6.45E-04 2.86E-04 2.43E-03
-6.78E-04 4.73E-05 3.50E-03 4.14E-04 -3.56E-04 -1.21E-03 -1.04E-03 3.05E-03 -1.07E-03 2.63E-04
6.44E-04 1.48E-03

P. romana- BM670857: 1.00E+00/5.22E-17/-1.58E-16/3.01E-01/-2.59E-02/-2.05E-02/-3.63E-02/6.14E-
02/8.75E-02/-5.89E-04/-4.30E-02/5.90E-02/-1.97E-02/-8.47E-03/-7.04E-02/-2.66E-02/1.43E-02/1.86E-
03/6.64E-03/3.62E-02/-9.44E-03/-1.04E-02/-8.53E-03/1.39E-02/2.82E-03/-2.53E-04/1.26E-03/1.43E-
02/-5.88E-03/-3.09E-03/6.23E-03/3.40E-03/-1.56E-04/4.15E-03/4.98E-03/1.12E-02/-2.35E-03/-4.14E-
03/3.95E-03/-1.49E-03/1.59E-04/2.31E-03/4.11E-03/1.86E-03/-1.99E-03/-2.35E-03/2.92E-03/-8.37E-
04/-1.18E-03/1.14E-03/3.41E-03/5.42E-04/1.16E-04/-2.22E-03/3.58E-03/-2.44E-03/-9.42E-04/1.14E-
03/-8.24E-04/-1.04E-03/4.73E-04/-9.54E-041.69E-03 -2.46E-03 -6.67E-05 1.08E-03 -8.80E-05 -2.49E-
03 1.70E-04 -3.09E-04 2.21E-03 -1.73E-03 -2.33E-04 7.88E-04 -1.74E-03 -6.04E-04 1.05E-03 -1.81E-
04 1.77E-04 -6.11E-04



Additional file 8. Frequency of branch length distribution of the different traits.



Additional file 9. Parsimony (50% majority rule consensus) and consensus phylogram

obtained with MrBayes (bootstrap values above 50% and Posterior probability are shown

below branches).



Additional file 10. Plots of Canonical Variate Analysis showing the species-specific

divergence in the quantitative morphological traits (body shape and paramere shape; the latter

specified for 95%(PC axis 1-22) and 75% (PC axis 1-10) of the variation).




