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First description of the female of Chrysilla volupe (Karsch, 1879)
(Araneae: Salticidae: Chrysillini) from India, with notes on the
species’ distribution and life history
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ABSTRACT. Chrysilla volupe (Karsch, 1879) is
redescribed based on fresh materials collected from
India. The female is described for the first time. Obser-
vations on the initial developmental stages of the eggs
and the first instar are documented. A map showing the
refined distributional range of C. volupe is provided. A
new combination is proposed for the African species,
Chrysilla guineensis (Wesotowska et Wisniewski, 2013)
comb.n. (ex. Phintella), thereby confirming the occur-
rence of the genus in the Afrotropical Region.
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PE3IOME. Bun Chrysilla volupe (Karsch, 1879)
nepeonucan o cBexkemy marepuany u3 Muaun. Cam-
Ka onucaHa Brepsble. [IpuBoaUTCS KapTa yTOUHEHHO-
ro pacnpoctpanenus C. volupe, a Takke HaOTIOACHUS
HaJl HAYaJbHBIMU CTaIMSIMH Pa3BUTHSI SHUIl H TEPBBIM
BO3pacTOM JHYMHOK. [IpemnoxkeHa HoBas KOMOHHa-
s, Chrysilla guineensis (Wesotowska et Wisniewski,
2013) comb.n. (ex. Phintella), Tem caMbIM TIOATBEPIK-
Jlasi HaXOXAeHUe posia B AQPpOoTponuieckor 00JacTH.

Introduction

The jumping spider genus Chrysilla was erected by
Thorell in 1887, with C. lauta Thorell, 1887 as its
generotype. The genus currently comprises of ten de-
scribed species, of which only C. acerosa Wang et
Zhang, 2012 and C. jesudasi Caleb et Mathai, 2014 are
known from both sexes [WSC, 2018]. Three species —
C. acerosa Wang et Zhang, 2012, C. jesudasi Caleb et
Mathai, 2014 and C. volupe (Karsch, 1879) — have
been recorded/described from India to date [Caleb,
Mathai, 2014; Caleb, 2016; WSC, 2018].

C. volupe was originally described as Attus volupe
from an unknown locality in Sri Lanka [Karsch, 1879].
A century later, the species was redescribed and placed
in Phintella based on the re-examination of the holo-
type, and its range was extended to the mainland of the
Indian subcontinent [Zabka, 1988; Caleb, Mathai,
2014]. Later it was transferred to the genus Chrysilla
[Caleb, 2016]. However, the species has remained
known from the males only for about 139 years, since
its original description. In the present paper, we have
provided the first description of the female of C. vo-
lupe and a detailed redescription of its male based on
fresh material collected from India. Furthermore, ini-
tial developmental stages of the eggs and the first instar
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of C. volupe have been observed for the first time. A
new combination is proposed for Chrysilla guineensis
(Wesotowska et Wisniewski, 2013) comb.n., (ex Phin-
tella).

Material and methods

Specimens were hand collected, and live specimens
were photographed by means of a Canon DSLR 60D
with 60 mm macro lens and Speedlite 430 EX II exter-
nal flash and a Canon EOS 5D Mark-III with Canon
MP-E 65mm 1-5x macro lens and Canon MT-24EX
Macro Twin Lite Flash. The specimens were preserved
in 70% ethanol. Microscopic examination was made
under a Leica S8APO stereoscopic microscope. Photo-
graphs of diagnostic structures were obtained by means
of a Leica MC120 HD camera attached to a stereo-
scopic microscope with the LAS core software pack-
age. Descriptions are based on fresh specimens. Leg
measurements are given as follows: total length (fe-
mur, patella, tibia, metatarsus, tarsus). All measure-
ments are in millimeters. Voucher specimens are de-
posited in the research collections of the National Cen-
tre for Biological Sciences (NCBS), Bengaluru, Kar-
nataka and at the Centre for Animal Taxonomy and
Ecology, Department of Zoology, Christ College, Irin-
jalakuda, Kerala (CATE).

In order to obtain eggs and then to observe egg and
postembryonic development, gravid females were
housed in clear round plastic containers (9 cm high and
6 cm in diameter). Wet cotton was placed in the con-
tainers to maintain moisture and their temperature was
maintained at +25 to +27°C. The light regime was
12L:12D.

Abbreviations used in the text and figures: AER —
anterior eye row width; ALE — anterior lateral eye,
AME — anterior median eye, EFL — eye field length;
PER — posterior eye row width; PLE — posterior
lateral eye, PME — posterior median eye, RTA —
retrolateral tibial apophysis. AS — Ambalaparambil
Vasu Sudhikumar, JC — John T.D. Caleb, KP —
Kaushal G. Patel, KN — Karunnappilli S. Nafin, PS —
Puthoor Pattammal Sudhin, RS — Rajesh V. Sanap.

Taxonomy

Chrysilla Thorell, 1887
Type species: C. lauta Thorell, 1887

Chrysilla volupe (Karsch, 1879)
Figs 1-37, Map.

Attus volupe Karsch, 1879d: 552 (Description of male).

Phintella volupe Zabka, 1988: 465, figs. 122—125 (Descrip-
tion and transfer of male from Attus to Phintella); Caleb, Mathai,
2014b: 64, figs. 15-23 (Description of male).

Siler semiglaucus Proszynski, 1985: 73, figs 16—17 (Misiden-
tified, female only; Proszynski [2016] raises doubts on the con-
specificity of the illustrated female).

Chrysilla volupe Caleb, 2016b: 271 (Transfer from Phintella).

MATERIAL EXAMINED. INDIA: 1 " (NCBS-AR048), Ben-
galuru, Karnataka, NCBS campus (13°04"15.585”N, 77°34’50.
113”E), 936 m as.l, 18.05.2015, R.V. Sanap & J. Caleb; 1 ¢
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(NCBS-AU141), same locality (13°04'21.4098”N, 77°34’44.
3994”E), 933 m a.s.l., 3.06.2016, R.V. Sanap; 1 &' (NCBS-AC756),
3 992 (NCBS-AC757-759), Mumbai, Maharashtra, Aarey milk col-
ony (19°08’32.0”N, 72°52’03.3”E), 37 m as.l., 5.07.2017, R.V.
Sanap & Imran Udat; 1 ' (NCBS-AC760), Gujarat, Pariyej Lake,
nr. a bird watch tower (22°3258.0158”N, 72°37'23.952”E), 16 m
a.s.l., 16.06.2017, K.G. Patel; 12 0’0", 5 29 (CATE, 8412A),
Kerala, Wayanad Wildlife Sanctuary, Bathery range (11°42°09.8”N,
76°20"39.6”E). 868 m a.s.l., 12.06.2015, P.P. Sudhin & K.S. Na-
fin; 9 0T, 4 Y9 (CATE 8412B), same range (11°42°01.7”N, 76°
2028.1”E), 866 m a.s.l., 12.06.2015, P.P. Sudhin & K.S. Nafin.

DIAGNOSIS. Based on somatic morphology and
palpal structure, C. volupe is closely related to C. lauta
Thorell, 1887, from which it can be readily distin-
guished by the following characters: dorsum with a
distinct reddish orange pattern (Figs 1, 3, 5, 7, 9)
[Caleb, 2016; Zabka, 1988: fig. 125]; proximal protru-
sion of palpal tegulum sac-like (Figs 18, 20) (more
elongated and ‘U’-shaped in C. lauta). C. volupe is
also similar to C. guineensis, but can be distinguished
from it by the following characters: distal tip of palpal
tegulum wide (narrowing distally in C. guineensis);
anterior half of the copulatory ducts parallel (sub-par-
allel in C. guineensis); copulatory openings directed
laterally (arrowed in Figs 23, 25) (directed anteriorly
in C. guineensis) (cf. Figs 22-25 with figs 8, 9 in
Wesotowska & Wisniewski [2013]).

DESCRIPTION. MaLe (NCBS-AR048). Total
length: 5.44; carapace: 2.14 long, 1.76 wide; abdomen:
3.30 long, 1.30 wide. Carapace covered with reddish
orange scales; a pair of broad bluish iridescent trans-
verse stripes present, one behind the anterior eye row
and the other between PLEs; a broad quadrangular
patch present on the posterior slope (Fig. 11). Anterior
eyes surrounded with reddish-orange orbital setae in
the upper half and white orbital setae in the lower half;
clypeus covered by bluish iridescent scales which di-
verge laterally, one branching below the lateral eyes
almost reaching the posterior patch, the other runs along
outer edge of the carapace (Fig. 1). Eye measurements:
AME 0.46, ALE 0.27, PME 0.09, PLE 0.26, AER
1.61, PER 1.73, EFL 1.13; AME-AME 0.02, AME—-
ALE 0.04, ALE-PME 0.38, PME-PME 1.45, PME-
PLE 0.21, PLE-PLE 1.38. Clypeus height 0.15. Ster-
num oval, brownish covered with iridescent scales.
Chelicerae unidentate, reddish brown (Fig. 15); labium
and maxillae brownish. Leg I robust, black; legs II-I11
yellow; tarsi II-1V white; leg IV with dark brown fe-
mur and blackish annulation at joints of each segment,
tarsus with blackish proximal half; all legs covered
with iridescent scales reflecting metallic shades of gold-
en and purplish tinge (Figs. 1, 3, 7, 9, 11). Leg mea-
surements: 1 6.20 (1.97, 1.05, 1.46, 1.11, 0.61); 11 4.39
(1.38, 0.72, 0.98, 0.83, 0.48); III 4.36 (1.35, 0.59,
0.86, 1.01, 0.55); IV 5.82 (1.70, 0.66, 1.28, 1.61, 0.57).
Leg formula: 1423. Abdomen elongate and narrow;
covered with fine iridescent hairs; reddish orange scales
present mid-dorsally, forming a M-shaped patch rest-
ing on a broad transverse patch below. Spinnerets black-
ish (Figs. 3, 9). Palpal femur, patella, tibia and the
proximal half of cymbium black, dorsally covered with
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Figs 1-8. General appearance of male (1, 3, 5, 7) and female (2, 4, 6, 8) of Chrysilla volupe (Karsch, 1879): 1-4 — specimens from
Aarey Milk Colony, Mumbai; 5-6 — specimens from Nagla, District Thane; 7-8 — specimens from Thirumullaivoyal, Chennai. Photo
credits: 1-4 — Rajesh V. Sanap; 5-6 — Yuwraj Gurjar; 7-8 — John Caleb.

Puc. 1-8. O6mwmii Bug camua (1, 3, 5, 7) u camku (2, 4, 6, 8) Chrysilla volupe (Karsch, 1879): 1-4 — sk3eMIUIIPEl U3 MOJOYHOU
kosionun Apeii, Mym0aii; 5—6 — sx3emmisipsl u3 Harna, paiion ®@ane; 7-8 — sk3emmuisipsl u3 Tupymyinansosit, Xennait. @ororpadun:
1-4 — Pamxem B. Canan; 5-6 — IOBpamk ['ypmxap; 7-8 — Jxon Kane0.
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Figs 9-12. General appearance of male (9, 11) and female (10, 12) of Chrysilla volupe (Karsch, 1879): 9-10 — specimens from
Wayanad, Kerala; 11-12 — specimens from NCBS campus, Bengaluru. Photo credits: 9-10 — K.S. Nafin; 11-12 — Rajesh V. Sanap.

Puc. 9-12. O6mwmit Bux camma (9, 11) u camxu (10, 12) Chrysilla volupe (Karsch, 1879): 9-10 — sk3emmmsips! u3 Baitanann, Kepaia;
11-12 — sx3emMmunsipsl ¢ Tepputopun yHuBepcutera NCBS, Benranypy. ®ortorpadpuu: 9-10 — K.C. Hadun; 11-12 — Pamxem B. Canan.

iridescent scales reflecting bluish tinge; cymbium api-
cally yellow; embolus needle-like, arising at 12 o’clock
position; proximal protrusion of palpal tegulum sac-
like; tegular bump present retrolaterally; RTA long
with broad base narrowing toward the tip, curving ven-
trad (Fig 17-21).

FeEmaLE (NCBS-AU141). Total length: 2.61; cara-
pace: 1.10 long, 0.86 wide; abdomen: 1.51 long, 0.88
wide. Eye measurements: AME 0.26, ALE 0.15, PME
0.17,PLE 0.30, AER 0.82, PER 0.88, EFL 0.56; AME~
AME 0.01, AME-ALE 0.01, ALE-PME 0.20, PME~-
PME 0.72, PME-PLE 0.12, PLE-PLE 0.69. Clypeus
height 0.04. Leg measurements: [ 2.14 (0.66, 0.41,
0.48, 0.36, 0.23); 11 1.82 (0.60, 0.32, 0.37, 0.33, 0.20);
I 1.99 (0.63, 0.31, 0.37, 0.45, 0.23); IV 2.73 (0.85,
0.34, 0.57, 0.67, 0.30). Leg formula: 4132.

Colour pattern as in the male, but differs as follows:
carapace covered with greyish scales dorsally and de-
void of bluish stripes laterally; carapace rim outlined
by white scales (Figs 2, 4); clypeus uniformly covered
with reddish orange scales. Anterior eyes with grey
eyebrows (Figs 4, 14). All legs yellowish; leg IV with
dark annulations near the joints of femur, patella and
tibia (Figs 2, 4, 6). Epigyne with the closely positioned
copulatory openings, facing laterally, situated under a

wide anterior flap; posterior margin sclerotized, wide
W-shaped; copulatory ducts long, anterior half of the
copulatory ducts parallel; spermathecae spherical, con-
tiguous (Figs 22-25).

DISTRIBUTION. Sri Lanka; Bhutan; India (Tamil
Nadu, Kerala, Karnataka, Maharashtra, Gujarat, Uttar-
akhand) (Map). Caleb & Mathai [2014] erroneously
mentioned Burma instead of Bhutan in the species’
distribution.

LIFE HISTORY. Both sexes of C. volupe were
collected during an arachnology survey in Aarey Milk
Colony, Mumbai, carried out in June 2017. These indi-
viduals were collected from a lemon tree in a forest
patch growing near the human settlement. All the col-
lected females were separately housed in small con-
tainers. Two gravid females laid 4-5 eggs, one on the
10th of July (egg sac 1) and the other on the 12th of
July (egg sac 2), respectively. Both egg sacs were
separately incubated in small plastic containers at room
temperature (~25°C) to observe the development of
eggs (Fig. 26). Eggs in the sac 2 died the next day.
Thus, the following account is based on the observa-
tions obtained from the egg sac 1 (Figs 26-37).

Four more or less same sized yellow eggs were laid
(Fig. 26). No development or changes were observed
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Figs 13—16. Somatic characters of Chrysilla volupe (Karsch, 1879): 13 — front view, male; 14 — ditto, female; 15 — chelicera, male;

16 — ditto, female. Scale bars: 1 mm (13-14); 0.5 mm (15-16).

Puc. 13-16. Comatuueckue npusnaku Chrysilla volupe (Karsch, 1879): 13 — cawmen, Buzn cnepeau; 14 — camka, Bux crepeny; 15 —
xenuuepa camia; 16 — toxe camku. Macmra6: 1 mm (13-14); 0,5 mm (15-16).

except for a slightly faded colour on the eggs until the
14th of July (Fig. 28). In about six days, on the 16th of
July, a large light yellow spot appeared on the eggs,
which covered approximately half of the egg surface
(Fig. 29). On the following day, the light yellow spot
further began developing into body parts; legs and
abdomen were visible. The eggs appeared to have
hatched; the nymphs could be distinctly identified, but
they remained without movement for about three days.
By the end of the third day, all body parts became
distinct (Fig. 30). On the 20th of July nymphs were
completely out of their cases. The abdomen appeared
dark yellow and the carapace was whitish, with black
patches visible near the eyes (Fig. 31).

On the following two days, the nymphs were inde-
pendently moving; their colour remained unchanged
except for visible dark black patches on the eyes which
further darkened (Fig. 32) and dark border outlining
the carapace (Fig. 33). On the 23rd of July, the black
patches near eyes became darker and brown patches
appeared on the abdomen (Fig. 34); the 25th of July

(Fig. 35); the 27th of July (Fig. 36). The nymphs un-
derwent their first moult on the 28th of July. Black
stripes appeared on the legs, and setae developed all
over the body. A reddish sheen was observed on the
abdomen, and the carapace shape became distinct and
more compact (Fig. 37). By the end of the first instar
only three out of five nymphs survived. The remaining
three nymphs were later released into the wild due
maintenance difficulties in the laboratory conditions.

Chrysilla guineensis (Wesotowska et Wisniewski,
2013), comb.n.

Phintella guineensis Wesotowska et Wisniewski, 2013: 247,
figs 1-9 (Description of O'%). The type is not re-examined.

REMARKS. Phintella guineensis was originally
described from West Africa based on the holotype
male and three paratype females. The species is strik-
ingly similar to Chrysilla species, sharing the follow-
ing characters: body morphology with elongated abdo-
men and colour pattern (cf. figs 1, 2, 7 in Wesotowska
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Figs 17-19. Left male palp of Chrysilla volupe (Karsch, 1879): 17 — ventro-retrolateral view; 18 — ventral view; 19 — retrolateral

view. Scale bars: 0.1 mm (17-19).

Puc. 17-19. JleBas nanena camua Chrysilla volupe (Karsch, 1879): 17 — Bun cHusy-perponarepansHo; 18 — Bun cHusy; 19 — Bua

perponarepanbHo. Macmra6: 0,1 mm (17-19).

& Wisniewski [2013] with Figs 7-10); the male palp
with a narrow and elongated cymbium; pointed RTA;
triangular bulb with posterior protrusion and the rela-
tively long embolus (cf. figs 3—6 in Wesotowska &
Wisniewski [2013] with figs 34-37 in Proszynski &
Deeleman-Reinhold [2010] and Figs 17-21); the epig-
yne with copulatory openings hidden under the large,

wide, anterior pocket; vulva with the elongated insemi-
nation ducts and spherical spermathecae (cf. fig. 9 in
Wesolowska & Wisniewski [2013] with Figs 22-25).
The close similarity of the copulatory organs in this
species with the generotype and related species of the
genus Chrysilla leave no doubts that the species name
P. guineensis is to be transferred to Chrysilla.

Kapra. Pacnipoctpanenue Chrysilla volupe (Karsch, 1879), B Tom uncne u mo ¢oto-ykaszanusim. | — o3. [Tapuemxk; 2 — Tane; 3 —
Mouo4Hasi kojouus Apeit; 4 — Canrnmu (doro-ykazanue, Amon J[xanxas); 5 — Xaiigepaban (Bugeo-ykasanue [Ram, 2008]); 6 —
tepputopusi ynusepcurera NCBS, Banranyp; 7 — Baitanan; 8 — tepputopuss MCC, Tambapam; 9 — Tupymyiunausosut; 10 — ropox
Conenoe O3epo, Konkara ((poro-ykazanue, Anyoxas Arapsain [IBP, 2018]); 11 — ®yenrtionuns, byran; 12 — 6uochepHblii 3ar1oBeHUK
Hanpa [leBu (¢poro-ykasanue, llazust Ksasun [Proszynski, 2016]); ? — TtunoBoii nokanuret B Llpu-Jlanke, TOYHO MECTOMOIOKEHUE HE

U3BECTHO.
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Figs 20-21. Left male palp of Chrysilla vo-
lupe (Karsch, 1879): 20 — ventral view; 21 —
retrolateral view. Abbreviations: E — embolus;
RTA — retrolateral tibial apophysis; SD — sperm
duct. Scale bars: 0.1 mm (20).

Puc. 20-21. JleBast nansna camua Chrysilla
volupe (Karsch, 1879): 20 — Bun cuuzy; 21 —
Buj perponarepansHo. Cokpamenus: E — asm-
6omoc; RTA — perponarepaibHbIl THOHAIb-
HBII 0TpocTOK; SD — cemeHHO# kaHanen. Mac-
mrad: 0,1 mm (20).

1 25°N

20°N

4 15°N

5°N

60°E 65°E T0°E 75°E 80°E 85°E 9°E 95°E

Map. Distribution of Chrysilla volupe (Karsch, 1879), including photographic records. 1 — Pariyej lake; 2 — Thane; 3 — Aarey milk
colony; 4 — Sangli (photographic record by Amol Jadhav); 5 — Hyderabad (videographic record by Ram [2008]); 6 — NCBS campus,
Bangalore; 7 — Wayanad; 8 — MCC campus, Tambaram; 9 — Thirumullaivoyal; 10 — Salt Lake city, Kolkata (photographic record by
Anubhav Agarwal [IBP, 2018]); 11 — Phuentsholing, Bhutan; 12 — Nanda Devi Biosphere reserve (photographic record by Shazia
Quasin [Proszynski, 2016]); 2 — Type locality in Sri Lanka, the exact location is unknown.
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Figs 22-25. Female copulatory organs of Chrysilla volupe (Karsch, 1879): 22 — epigyne, ventral view; 23 — vulva, dorsal view; 24 —
epigyne, ventral view; 25 — vulva, dorsal view. Scale bars: 0.1 mm (22-25).

Puc. 22-25. KonymnsatusHasle oprausl camxu Chrysilla volupe (Karsch, 1879): 22 — snuruna, Bug cHu3y; 23 — BYyJIbBa, BUJ CBEPXY;
24 — snuruHa, BUA CHU3Y; 25 — BynbBa, BUA cBepXy. Macmurab: 0,1 mm (22-25).
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Figs 26-31. Developmental stages of the eggs of Chrysilla volupe (Karsch, 1879): 26 — female inside the retreat, laid four eggs on
10th of July 2017; 27 — eggs on day 1 (July 10th); 28 — ditto on day 5 (July 14th); 29 — ditto on day 7 (July 16th); 30 — ditto on day 8
(July 17th); 31 — nymphs on day 11 (July 20th). Scale bars: 1 mm. Photo credits: Rajesh V. Sanap.

Puc. 26-31. Cragun passurus sy Chrysilla volupe (Karsch, 1879): 26 — camka BHyTpH yOeXHIIa, OTIOKIIA YeThIpe stifna 10 moms
2017 r.; 27 — siiua, aeus 1 (10 uronst); 28 — siiua, nens 5 (14 urons); 29 — situa, nens 7 (16 urons); 30 — siina, aens 8 (17 uronst); 31 —
HUMEI, eHp 11 (20 mrons). Macmra6: 1 mm. dotorpaduu: Pamxem B. Canarm.
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Figs 32-37. Developmental stages of the nymphs of Chrysilla volupe (Karsch, 1879): 32 — day 12 (21st of July, 2017); 33 — day 13
(July 22nd); 34 — day 14 (July 23rd); 35 — day 16 (July 25th); 36 — day 18 (July 27th); 37 — nymphs after the first moult, day 19 (July
28th). Scale bars: 1 mm. Photo credits: Rajesh V. Sanap.

Puc. 32-37. Crapuu pazsurus unmd Chrysilla volupe (Karsch, 1879): 32 — nens 12 (21 uromst 2017 1.); 33 — nens 13 (22 nromns); 34 —
nenb 14 (23 wutonst); 35 — nmenn 16 (25 wurons); 36 — mens 18 (27 utons); 37 — HEUM)BI MOCIe MEPBOM JHUHBKH, AeHb 19 (28 wions).
Macmrab: 1 mm. Dotorpapuu: Pampxem B. Canar.
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