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The specialization of the head morphology and the feeding behavior
in earthworm-eating snakes.

Yanagi Hiroaki (Kyoto university)

Introduction

Predators have head morphology and feeding behavior adapted to their feeding habits
(Lillywhite, 2014). Snakes are interesting subjects for the study of foraging traits because
they have no limbs and swallow their prey whole (Mori and Vincent, 2008). In snakes,

carthworm-eating habits have evolved independently many times. However, specialization - C. semicarinatus

P dhumnades

of feeding traits for earthworms has been poorly studied.

Cyclophiops is a group of carthworm-eating snakes. Recent molecular phylogenetic

C. herminae
analysis revealed that Cyclophiops is included in Ptyas, a vertebrate-eating group

: . : z . : P

(Figueroa et al., 2016). Earthworm feeding habits probably have evolved multiple times in mueosa

the Ptyas clade. Therefore, comparison of foraging traits among these species provides a  Fig 1. Phylogenetic rclationship and head
better understanding of their adaption to the earthworm-eating habits. morphology in Cyclophiops and Ptyas

1 compared head morphology of Cyclophiops and Ptyas (Fig. 1) and observed feeding behavior of C. semicarinatus in captivity.

Study of head morphology

. o """ Fig2_a| Elongated head Broad head
Materials and methods - L e

: : . § = C. semicarinatus Fig2_c
*  Two juveniles of P dhumnades, two juveniles of C. >
semicarinatus and a juvenile of C. herminae were

examined. \I.\ \ P. dhumnades
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* Landmarks were placed between the scales of the
snake’s head (Fig. 2a).

*  Compared the head morphology by geometric
morphometrics and principal component analysis.

PC1
Results Discussion

The two species of Cyclophiops and P dh de Cyclophiops searches for earthworms by thrusting the head beneath
were clearly discriminated by PC1 (Fig. 2c). the leaf litter layer. The elongated head shape is considered to be
PC1 was primarily associated with variations in the adaptive for this foraging behavior. However, the shape likely restricts
position of the nasal tip and the width of the head. the gape size, limiting to swallow large prey whole.

Cyclophiops has a long nose and thin head. On the In the future, T will increase the sample size and use CT scan to
other hand, Ptyas has short nose and wide head. compare the skull morphology.

Study of feeding behavior

Materials and methods

. Fig3 Figd
* Recorded 20 predation by five adults of C. semicarinatus | Swallowtrom il .
in captivity
* Analyzed first bite position, swallowing time and %
swallowing direction Sw
Wiiaxiae H
* Breeding environment: 23-28 °C, 60 cm X 30 cm Csbieposion: P ;;
Results
The bite position when captured would be random (Fig. 3; p=0.522). Swallowing "o e i O ooa, s k“ 12 g
time would correlate with the relative prey size. Cyclophiops semicarinatus is - ”"lve L e
able to swallow carthworms very quickly (Fig. 4). Discussion ; -
In the typical swallowing style of snakes, they use reciprocating, unilateral cycles ?seccaa“esea:; ;Zﬁﬁwgmseﬁjciliiit;?‘]:Zufs
of protraction and retraction of the palatomaxillary arches to rachet themselves it ll:ee it t’ tig‘htl durine swallowin:
forward over their prey (pterygoid walk) (Kley and Brainerd, 2002). During : Buty B &
: e . I predict that C. semicarinatus glide forward
swallowing, C. semicarinatus dose not move the palatomaxillary arches much oot the eaithvors i the Aotk remion
and shakes the head with opening mouth (Moyv. 1). i e & ¥
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Is the climbing ability related to the different dietary patterns
between two bird-eating snakes?

Yanagi Hiroaki ( to University)

Introduct

Predators are necessary to have an appropriate locomotion ability for foraging habit.
The difference of locomotion ability would affect dietary patterns.

Two bird eating snakes are present in the main islands of Japan: Elaphe climacophora and E. quadrivirgata.
The former is a specialist that feeds on endotherms and preys on various birds. On the other hand, the latter is

a generalist that feeds on ectotherms and endotherms, including birds, but only those nest on the ground
(Hamanaka et al., 2014).

I hypothesized that E. climacophora has superior climbing ability than E. quadrivirgata.

Materials and Metho

Experiment 1
Elaphe climacophora was able to climb
significantly higher than E. guadrivirgata
(p=0.0011).

Experiment 1

Both species attempted to climb with ‘ P-0.0011
hooking the keels on the lateral ridge of *
E. climacophora E. quadrivirgata the ventral scales on sandpaper.

However, E. quadrivirgata was less able to
support its body than E. climacophora,

Height (cm)

i

Experiment 1: Adult snakes were allowed to climb the cither taking longer to climb or falling 5
corner of the laboratory walls (210 cm) and their maximum during the process. —
heights they reached were measured. Experiment 2 ‘

Eight individuals of E. climacophora and seven individuals of E.
quadrivirgata were used.

*  The corner of the wall was made at an inside angle of 60 degrees and
sandpaper was installed to prevent slipping.

Elaphe climacophora climbed the tree faster
on average than E. guadrivirgata, but no o

L . L ctimacophoraE. g
significant differences was found (p=0.23).

Experiment 2

Experiment 3

Experiment 2: Adult snakes were allowed to climb the tree The maximum height climbed by

. . . s . E. climacophora was significantly higher ° poo2
trunk (Cedrus libani) and their climbing speed was measured. than that of E. quadrivirgata (p = 0.0013).
*  Five individuals were used for each species. Experi ;! g |
The speed was calculated based on the time it took to climb one meter. srperiment 2
= 10 E
s & s
Experiment 3: Hatchling snakes were allowed to c¢limb the e —
3 ] " £
corner of the laboratory walls (40 ¢m) and their maximum s,
heights they reached were measured. 5 )
Nine individuals were used for each species. ; h B
¢ The comer of the wall was made at an inside angle of 90 degrees and 0 o 0 2 " 0 F. cliwacophra 1. quadrivingata

sandpaper was installed to prevent slipping.

Discussi

The results indicate that E. climacophora has the superior climbing ability than E. quadrivirgata.

Because the differences were also observed in hatchlings, the superior climbing ability of E. climacophora
would be an innate trait.

In morphological aspects, the well-developed lateral ridge keels on the ventral
scales (Matsui and Mori, 2021), which E. quadrivirgata does not have, would cause
the difference of the climbing ability between the two snake species.

Because E. gquadrivirgata is not adept at climbing, the snake probably would
not be able to access to bird eggs and nestlings on trees and thus exploits only
birds that nest on or near the ground.
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