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Abstract
Hasarius adansoni’'s egg development and postembryonic development
require 22~26 days. It takes 6 stadiums to become adults. Every stadium
needs 23~32 days . The adults can live to about 3~5 months . There are 3~4
months from egg development to adult. Hasarius adansoni like to move in
grass and at the bottom of wall where there is plenty of food and no light.The
scope of temperature is 15°C to 33°C.There are 14 elements of behaviors
known for Hasarius adansoni, including 4 predatory elements ( such as Raise
and lowered cephalothorax ~ Stalk ~ Leap and bit ~ Detour) , 3 agonistic
behavior elements( such as Zigzag dance 1-First leg erect-Suddenly run and
leap ) , and 5 courtship behavior elements (such as Palp waving - First leg
erect ~ Circular detour ~ Zigzag dance 2 -~ Copulation) .But they don't catch
captures which are bigger than themselves ; their main captures are little flies
and Homidia sp. Relying on their vision and sensation hair - Hasarius
adansoni’s Anterior Median eyes can identify for up to 12cm ; long jump can
for up to 12cm. The inference of jumping spider’s distribution could be
that different species of jumping spiders in an area are sure to have their
respective center habitats. They spread from the center habitats to
disseminated areas. Then they overlap with those of their species and form a
shared section of multiple species.
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Movement Behaviors of Jum%ing_Spider
Harsarius adansoni is Elicited by Visual but
not Olfactory Signals

WEN-HAQO LIU
The Affiliated Senior High School of National Kaohsiung Normal University

Abstract

Jumping spiders of family Salticidae may use visual and/or olfactory
signals for conspecifics/prey recognitions, and it is well known that the
spiders have bright body coloration and this trait varies greatly between
species. The jumping spider Harsarius adansoni found in southern Taiwan
was used as the experimental material, and its movement behaviors toward
conspecifics or preys were studied. The general movement patterns of H.
adansoni in terms of agonistic, courtship, and hunting behaviors were first
established. | hypothesize that visual and/or olfactory signal can induce
jumping spiders to perform agonistic, courtship and attack behavioural
patterns.

| subsequently manipulated the body coloration patterns by painting and
examined whether such treatments would affect the movement patterns.
When a male H. adansoni encountered another male decorated with changed
coloration patterns, the intensity of its agonistic behavior (zigzag dance 1)
decreased; while encountered a female decorated differently, the intensity of
its courtship behavior (such as first leg erection) decreased also. Moreover, |
separated the opposite sex pairs by barriers that allows (1) visual, (2) smell,
and (3) both visual and smell contact. | found that courtship behavior could
happen only if visual contact is allowed. These results demonstrated that
jumping spiders recognize conspecifics of the same or different sex by visual
but not olfactory signals.



Introduction

Jumping spiders (family Salticidae) are well known for their beautiful
coloration patterns (Fig. 1). Since jumping spiders have good visual ability, |
have been interested in addressing the question whether their pronounced
coloration patterns play an important role in their conspecific recognition.
Since other species of jumping spiders utilize olfactory signal as a basis for
social interaction, here | determined whether olfactory or visual signal is used
as a preferential cue for their social communication. Changing the body
movement and body coloration patterns of Hasarius adansoni disabled their
conspecific recognition, indicating the vital role of visual signal. As a
contrast, blocking olfactory signal did not affect social interactions between H.
adansoni. Thus, visual signals are determining factors directing the social
behavior of jumping spiders.

b “'\“ R
Fig. 1. Body coloration patterns of
various jumping spiders

(Photos were taken by the author)




Materials and Methods
Spiders

H. adansoni were collected from the wild, fed with fruit flies (Drosophila
sp.) and kept individually in plastic cages. Adult spiders were used for all
experiments (N = 15).

H. adansoni is very common around the world, and they like to move in
grass and at the bottom of wall where there is gloomy and plenty of food. So
we can see they on the wall easily, especially after raining. H. adansoni’s
egg development and postembryonic development require 22~26 days.
There are 6 stadiums from spiderling to adult. Every stadium needs 23~32
days. The adults can live to 2~3 months. There are 2~3 months from egg
development to adult. Fig. 2 shows the life cycle of H. adansoni.

Egg development

Postembryonic
development

Copulation

Adults

Fig. 2. The life cycle of H. adansoni



Classification of Behavioral Elements

Spiders of the same or opposite sex (Fig. 3) were designated as either
“subjects” or “targets”. The behavioral elements of the subjects in response to
his/her targets (labeled as “subject” — “target”) were recorded with a video

camera and classified as described by Lin (1996).

Front view

Behavioral Patterns

)

L
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view

Behavioral patterns, including hunting,
antagonism and courtship, with sequential
displays of behavioral elements were analyzed

@@

Side view

and recorded.
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Fi?' 3. Male and female H.
adansoni In Taiwan

Measuring the Visual Range and Assessing the Involvement of

Body Movements

Targets were gradually moved away from subjects and their responses
were recorded to determine the visual range of H. adansoni (Fig. 4A).
addition, responses of the subjects toward the targets that were immobilized

or allowed to move freely were compared.
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Assessing the Role of Olfactory Signals

Subjects were placed in the following types of cages, and then the
responses to the targets were compared (Fig. 4B): perforated transparent
cage (visual + olfactory signals) (Fig. 5A), sealed transparent cage (visual
signal only) (Fig. 5B), and opaque perforated cage (olfactory signal only) (Fig.
5C).

(A) . |(B) [c)

FRERY |

Iéig. 5. Observer cages used in assessing the
role of olfactory signals

Manipulating the Body Coloration

The body coloration patterns of targets were altered by applying black or
white paints. The responses of subjects toward these targets under the
following situations were compared (Fig. 4C): male or female — male target
painted as another species (< )(Fig. 6A), — female target painted as a male
(€)(Fig. 6B), — female target painted as another species ( ¢ )(Fig. 6C), and
— real male or female (s'/ ¢ ) as controls.

(A) 8 B) (C)

Fig. 6. Changing color patterns of target




Results and Discussion

Behavioral Elements and Patterns of Jumping Spider H.
adansoni in Taiwan

A total of 10 different behavioral elements were recorded. Behavioral
patterns of hunting, antagonism, and courtship were then characterized by the
sequential displays of these elements as illustrated in Fig. 7.

{A) Hunting behavioral elements

Ly oy
“ 3 ,-H
L K% o1 F L I \r
Cephalothorax Detour Stalking - Leap and hite
turning (CT)
(B) Antagonistic behavioral elements
1 _\"I-
[} % ‘N */. )
e Wl s
:5 ;k L g | o L :E
N
;H !! [¥)
CcT First-leq erection FE} Zigzag dance1 (ZD1)  Sudden run and leap

Y {Losing party escape)
L
{C) Courtship behavioral elements & X

* - - *
| | Circular detour (CD) B %
il A 3

cT FE Copulation
If;_g

Zigzay dance 2 (ZD2)
Fig. 7. Hunting, agonistic and courtship behaviors of H. adansoni

1. Cephalothorax turning: The spider sits still while visualizing the target. The
spider faces the target and raises or lowers the cephalothorax following
the movements of the target.

2. Stalking: The spider lowers the body and approaches the prey slowly.

3. Detour: When the spider encounters a large prey, it will not attack the prey
head on but will move to the back of the prey and then attack.

4. Leap and bite: When the spider is near the prey, it lowers the body, then
jumps to the prey and bites the prey with its chelicera.

5. First leq erection: The male spider raises its first pair of walking legs to 45
6




degrees when it encounters a female or a male.

6. Zigzag dance 1: When a male spider encounters another male, both will
raise the first pair of walking legs and approach each other in a zigzag way.
The loser will run away from the winner.

7. Suddenly run and leap: When the spider is disturbed it will run and leap
away. Usually it is difficult to predict the direction of such movement.

8. Circular detour: After the male spider has performed first leg erecting, it will
move from the front of the female to her side following a circular path.

9. Zigzag dance 2: While the male spider is approaching the female from the
back, the male will erect his front legs and move toward the female in a
zigzag way.

10. Copulation: During copulation the male sits on the back of female, uses
its first leg to turn the abdomen of the female, and then inserts his palps
into the female’s epigynum.

It was noted that all behavioral responses started with cephalothorax
turning (CT), and that zigzag dance (ZD) 1 and 2 are the respective typical
elements in antagonistic and courtship behaviors. On the other hand, the
display of circular detour (CD) or ZD2 depended on whether the male was
approaching his mate in the front or from behind.



Sex affects Sensivity in Visual Response

The visual range was further measured by gradually moving the
target away from the subject. Interestingly, the farthest distance for
female subjects responsive to female targets was only 3.0 cm, as a
contrast to 13.5 cm responsive to the opposite sex (the farthest distance
in all groups) (Table 1). This result could be due to that when a female
encounters another female, she quickly loses interest in her target. On
the other hand, male subjects could be more responsive to their targets
independent of sex.

Table 1. Farthest responding distances of H.
adansoni with different situations

Subject
Target

Female Male

Female 3.0cm | 12.0cm

Male 13.5cm | 12.5¢cm

Body Movement Is Needed in Conspecifics Recognition

When body movements of targets were constrained, the responses
of the subjects were significantly reduced (Fig. 8). These results
suggested that body movement is required for visual response.
Therefore, both coloration patterns and movement patterns are required
for conspecific recognition.
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. . .| I
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Fig. 8. Duration of CT performed by subjects in
response to various targets
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Visual and Olfactory Signals for Recognition

To distinguish the contribution of olfactory and visual signals to
conspecific recognition, | blocked vision by keeping spiders in opaque cage
without blocking olfactory signal to observe conspecific response. It turned
out blocking vision completely abolished the response (Fig. 9). By contrast,
the male subjects responded strongly to their targets as long as visual signal
was present in a sealed transparent cage, where olfactory signal was blocked,
as illustrated in Fig. 4A and B.

160
O Vision and Olfactory

120 | @ Vision only
0O Olfactory only

1l

Fig. 9. Duration of CT performed by subjects in
response to various targets with vision/
olfactory signals manipulated
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Changes in Body Coloration Patterns Significantly Altered
Responses of Subjects

To evaluate the importance of coloration patterns in recognition response,
| changed the coloration patterns of the spiders to mimic those of other
species and tested the effect of this change. The duration of CT varied
significantly when female spiders were interacting with male of original
patterns, male painted as another species, female of original patterns, female
decorated with male patterns, or female painted as another species. As
compared to high levels of responses between female and male with original
patterns, a low level of response was observed when a female encountered a
male decorated as another species (Fig. 10A-1).

Low responsiveness between females of original patterns was
consistently observed. However, decoration of a female target with male
patterns significantly increased the recognition response of a female. When
a female encountered a female decorated as another species, the subject
displayed a responsive behavior pertaining a threat response, i.e. elevated
the degree of CT (although not as high as while interacting with a real male)
(Fig. 10A-2).

A male subject usually exhibited a typical antagonistic behavioral pattern
(CT + ZD1) when encountering another male (Fig. 10B-1). However, no
such pattern was observed when a male encountered a male painted as
another species.

A male subject often displayed CD and ZD2 when encountering a real
female. By changing the patterns of a female target to a male one, ZD2
behavior was reduced significantly while CD behavior remained unchanged
(Fig. 10B-2). Thus, the visual response pattern of a male is highly
dependent on the sex-specific coloration. Moreover, when a male
encountered a female that was painted as another species, he usually only
performed CT, and in certain cases he even killed the decorated female target
(conspecific killing behavior of male toward female is hardly seen in H.
adansoni).

10



200

Duration (sec)

— —
o N ®
o o o

A
o

o

200

160

120

80

Duration (sec)

40

0

L

i

(A-1) ¥ subjects (A-2) ¥ subjects
B mCT mcCT
- T
T3 -1 - $->% -1
(B-1) & subjects (B-2) 3 subjects
ocCT ocCT
- mZ1 mCD
0Zzb2

5—>3

1>t

2>% 5>8%8 57

Fig. 10. Responses of subject target subjecting to
various pattern manipulations

1 : Male target painted as other species; ¥: Female target painted

as a male; $: Female target painted as other species.
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Conclusions

1. H. adansoni uses visual signal rather than olfactory signal to distinguish
conspecifics.

2. H. adansoni distinguishes conspecifics by body coloration patterns.

3. Coloration patterns in concert with body movement serve as effective
communication signals in H. adansoni.
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