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ABSTRACT

Stag beetles (Coleoptera: Lucanidae) have become an important model group for morphological research due to their
sexual dimorphism, male polymorphism, and unique behaviors. Here we present a preliminary database of geometric
morphometrics for 1,302 stag beetles, which includes nearly 99% of described species from around the world. This new
dataset comprises morphological information from two continuous traits, the curves of the pronotum and elytron, both
of which are typical characters of stag beetles. Two curves were measured from the left contours of the pronotum and
elytron to represent their external forms. Curve 1 was measured from the middle of the anterior margin of the pronotum
to the middle of the posterior margin of the pronotum. Curve 2 started from the anterior margin of the left elytron and
terminated at the rear edge. Each curve was resampled into 25 and 50 equally spaced semi-landmarks, respectively. Our
dataset provides a baseline for future research in several disciplines, including biodiversity, phylogeny and evolutionary
biology.

Key words: geometric morphometrics; stag beetle; continuous characters; pronotum; elytron
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TEAS EE RSV AT DUIE 3 3 s AT I3, d K
TR BIRRE . MORLRL A TR 1 B
PR A5 Bk YR (MacLeod, 2017). JLf[TE 2
(Geometric Morphometrics) ¥4t 201 40804 4% &
90 4 1t (Bookstein, 1986, 1989, 1991; Rohlf &
Bookstein, 1990), W7t T EIME RRFITEEEE
(Bookstein, 1997; Ricklefs, 2012; Farré et al, 2013;
Kozak & Wiens, 2016) 2 EAFMFEAS B TR B
£E (shape dataset), MRS T FEZRE T 49—
(197532347 43 B (MacLeod, 2017). 53X fl e &
VI S R 5 W A N ) B = S P =
(Bouchard et al, 2011) DA K — 4 £k 14 B 25 43 #7 (Fisher,
1938; Rao, 1948)[¥I5 0, FIT i i X At T hr AL 3R
B, ECBRRE I 2545 B (Smith, 1988; Vihelmsen,
2019; Polidori et al, 2020)%% ju fi45 2 k. JLAATTE
AT A A S ] [ AT EE A, E SR A [EUE A
HIA B 2 I/NE 2 7+ (MacLeod, 2017), MITHN
A BLSRAN 55 3R BURTEAT EE 381 JE S MR ARRAE 1) 22

FEONTRRAL TR RS . AET R U A
TF 55 2 T 1) DRI 2 R0 A0 %o 3 B o 1) 1) T2 25 22 it
1T EE B (R %45, 2015; Francoy et al, 2016; Zhang
et al, 2019), WJCK TIELEVERFELE MM o HITE
AR AP AR 5T 2 1S B R T
L{E(Zhang et al, 2019; Tong et al, 2021).

Bk R B eIz oA T R EE B LA R R
PM(Mizunuma, 1994; Kim & Farrell, 2015), 4=t %
C. 5 100 J& 1,300 F4 [¥) 46k F 4% ic 5% (Benesh, 1960;
Pinratana & Maes, 2002; Fujita, 2010). £k H 4 5k 1 1
TROFNAE B 2 R RS LRI 5] TR B R
7E(Fujita, 2010; Bai et al, 2015; Monte et al, 2016; &
— N5, 2016), ZFEIIEA G RAFIX—K
BN TIRGRIEEZW AN R BN E K
(pronotum) F1 &4 # (elytron) J2& F H 15 1 W o5 b B ok
RESVERHE, IS RS 2R AR R D)
e, TEMFH LAy Rt Fih B EE R L, |l
FONTT IR P LA & 4 F0EG A2 1112 3 (Evans, 1977;
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Chapman, 1998)ffit " B Z K RHEH; E&E MK
S ASE A3 98K FH PR i 30 B SR 3 M8 52 1) B 0 1) OR3P,
NI % o) PR A 55 £ 3 2 e ) KK TH(Van de Kamp
& Greven, 2010; Beutel & Leschen, 2011).
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Table 1  The sampled information of each subfamily
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(semi-landmark) PA O iiE Fo 2 2515 5 Bk 56 % b 42 X
(E1). B AETPS-Utility (Version: 1.64)F1TPS-
DIG (Version: 2.05) (Rohlf, 2005; Bai et al, 2014;
Tong et al, 2021)44 A7 i 2 A1 br Bl AL . HR,
I ARG AR FT T TPS A, W 2 b iy it 28 %
5 USRS s A5 BN BR I8 2 A5 m A5 BB A
545 B (Rohlf, 2010; Zhang et al, 2019), k75 [IHT4L
PR ORAT T 5 8 LA 0. AR, B
JEoR 18K HRE T B 20 SIS T 1) i AR 88 £
TEARBAAE DL (R T =4 E K5 R oR: PC1-PC3),
TR #AE 423 [E(PC coordinates’ space)H
(IR AE Y 32 B 23 E 7 1) B )RR 35 (12)
REAE T A2 B 3 B0 il A7 AR A A ) 40 10 38 T ik
P2 BB AR HE €, DUEE SE i EDW b g 7 & i
AR L TSR AREE

a b
25%51%;
5 A=
INBIERER 1 Clurveji .
Curve 1 25SLM AT
SNEIRL, 2 Spmge
Curve 2 SOHATR S
Curve 2
50 SLM

Bl JUAIFZS 534 o 50 2% (2) B2 47 = (SLM)(b)
BU#R;E (Bl 7= JgPristoderus viridipictus)

Fig. 1 Description of the curves (a) and semi-landmarks (SLM)
(b) used in the geometric morphometric analysis (Pristoderus
viridipictus)

IR e U N IR O AR G TIPS

Test subfamily-level group Number of tribes sampled Number of genera sampled Number of species sampled
BESUH IR Aesalinae 3 7 41

SR Lampriminae 2 5 1

HEEEL Lucaninae 4 89 1,225

Syndesinae 0 3 25

it Total 10 104 1,302
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Fig. 2 Deformation trend of test characters (tribe-level test) in lucanid beetles. a, Deformation trend of the pronotum along PC1 and
PC2. b, Variation of the pronotum along PC2 and PC3. c, Variation of the elytron along PC1 and PC2. d, Variation of the elytron

along PC2 and PC3.
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