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ABSTRACT
The three species o f stick-insects occurring in Israel are described and figured, including 
Ramulus eitami n. sp. Notes on distribution, biology, habitat, and eggs are presented, in 
addition to keys to adults and eggs. Electron microscope photographs o f eggs o f the three 
species are included.
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INTRODUCTION
Stick- and leaf-insects (Phasmatodea = Phasmida) are a poorly studied order, and little is 
known about the biology, distribution or foodplants o f  the vast majority o f  species. Recent 
studies have provided this information on occasion, but there is still considerable scope 
for the professional and amateur entomologist to expand the knowledge o f  these 
fascinating insects.

This paper is a preliminary study o f the stick-insects occurring in Israel, and it is the 
authors hope that it w ill encourage further research on this group in Israel. Two previously 
recorded species o f  stick-insects and one new species are recorded from Israel and 
described in this paper, which includes illustrations o f  adults and eggs, along with 
simplified keys, and notesx on distribution, habitat and biology. A  series o f  electron 
microscope photographs clearly show the intricate structure o f  eggs. Only the new species 
Ramulus eitami is known from Israel alone. The species dealt with in this paper can easily 
be kept at temperatures ranging from 21°-27°C (70°-80°F) and humidity around 50%. 
W ell ventilated cages are required (Brock, 1992). Abbreviations o f  museums are given in 
the acknowledgments section.
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KEY TO ADULT STICK-INSECTS OF ISRAEL

1. Mid and hind tibiae with a more or less depressed triangular apical area; $ : Robust
species. Thorax heavily granulated. Antennae with 20-25 segments. Body length 71-95  
mm (usually 75-87 mm). Subgenital plate not reaching 10th (anal) segment (Fig. 1). No 
males known ........................................................Bacillus atticus Brunner von Wattenwyl

—  Mid and hind tibiae without a depressed triangular apical area; thorax smooth or slightly
granulated. Antennae with 16-18 segments. Elongate, slender and smaller bisexual 
species. 9 : Subgenital plate at least reaching anal segment. 9 under 75 m m ............. 2

2. 9: Cercus elongate, exceeding V2 length of 10th (anal) segment. Subgenital plate
exceeding 9th abdominal segment, but not reaching V2 length of anal segment (Fig. 3). 
Body length 60-67 mm. o’: Anal segment without finger-like extensions (Fig. 2). Body 
length 41-49 m m .....................................................................Ramulus libanicus (Uvarov)

—  9 : Cercus small, just exceeding base of 10th (anal) segment. Subgenital plate long, 
almost reaching end of anal segment (Figs. 4-6). Body length 67-73.5 mm. o’: Anal 
segment with two finger-like extensions (Figs. 10-12). Body length 48-53 mm . . . .
.................................................................................................................. Ramulus eitami n. sp.

KEY TO EGGS OF STICK-INSECTS OF ISRAEL

1. Egg capsule broadly oval in shape ..................................................................................... 2
—  Egg capsule elongated, cylindro-conical (Figs. 7, 8, 18, 19) . . .  Ramulus eitami n. sp.

2. Capsule sculptured with many elongated and branched, light or dark grey, protuberances
on a black or dark sepia background. Micropylar plate spear-shaped with the head in the 
middle of the dorsal surface (Figs. 22-25) .......................... Ramulus libanicus (Uvarov)

—  Capsule sculptured with few cristae. Usually black or dark brown. Micropylar plate long, 
almost elliptical, and covering the whole length of the dorsal surface (Figs. 27-30) . .
..................................................................................Bacillus atticus Brunner von Wattenwyl

NYMPHS

Nymphs are too similar to produce a meaningful key, but are always consistent in colour on 
hatching. Newly hatched nymphs of Bacillus atticus and Ramulus libanicus are green com
pared to Ramulus eitami, which are light brown. In later instars the nymphs have the ability 
to change colour, perhaps to better match their surroundings or in response to different 
foodplants or humidity changes.

Bacillidae
Bacillus Latreille, 1825

Bacillus Latreille, 1825:412.
Type species: Mantis rossia Rossi, 1788:122.

Five species of slender, stick-like, insects widespread throughout southern Europe, North 
Africa and parts of the Mediterranean. Males have been found in only two species, and all 
species are parthenogenetic. There may be difficulty in distinguishing these very similar 
species (Brock, 1991).
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Bacillus atticus Brunner von Wattenwyl, 1882 
(Figs. 1,27-31)

Bacillus atticus Brunner von Wattenwyl, 1882:75.
Bacillus cyprius Uvarov, 1936:505; Mantovani and Scali, 1993:343 (taxonomic comments).

Further details on subspecies of B. atticus are given by Brock (1991 and in press).

descr iptio n . Female. Body length 71-95 mm, usually within the range 75-87 mm, although 
there is a literature record of one specimen measured at 60 mm. Stick-like, but fairly robust 
in appearance. Generally shades of brown, but other colour forms occur occasionally, includ
ing grey and green examples. Browns vary from reddish brown to dark brown.

Head: Longer than broad; smooth. Narrow black bands around eyes are not uncommon. 
Antennae short with 20-25 segments.

Thorax: Pronotum sometimes granulated, mesothorax and metathorax distinctly granu
lated, but degree of granulation varies considerably.

Legs: Fore femur generally not denticulated, mid femur and hind femur with 2 dentations 
at end of each carinula and sometimes with other dentations.

Abdomen: Subgenital plate tapered, almost reaching end of segment 9. Cercus stocky, short 
and round ended (Fig. 1).

Egg (Figs. 27-30). Operculum flat, with conspicuous raised ring just inside edge. Pseudo- 
capitulum with series of irregular cristae converged towards centre, forming variable number 
of chambers. Capsule oval, sculptured, with few cristae, usually black or dark brown. 
Micropylar plate long, almost elliptical and covering entire length of dorsal surface. Average 
measurements: length 2.6 mm, width 1.5 mm, height 1.8 mm.

1

Figs. 1-3. Apex of abdomen, ventral view. 1. Bacillus atticus, 9 . 
l.R am ulus libanicus, cf .3.2?. libanicus, 9 .
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MATERIAL e x a m in e d . All single 99. ISRAEL: Hefa, 14.L1987, A. Eitam (TAU), viii.1945, 
E.M. Cawkell (BMNH); Har [=Mt.] Karmel, iv.1991, A. Shlagman (TAU); resulting offspring 
of this 9 used as culture stock (4 9 ; TAU and collection of P.D. Brock); Yam Kinneret [Sea 
of Galilee] (BMNH); Zikhron Ya’aqov, 17.vii.1991, A. Shlagman (first instar nymph, sub
sequently reared to adulthood; TAU).

d ist r ibu tio n . Bacillus atticus is fairly widespread, being reported from Italy (including Sicily 
and Sardinia), Croatia, Greece (including Crete, Samos and Rhodes), south-western Turkey, 
Cyprus (assuming Bacillus cyprius is relegated to subspecies level), Israel and Libya.

This insect was briefly mentioned from northern Israel by Bodenheimer (1935), who did 
not identify the specimens by name, but Uvarov (1939a) suggested an affinity to Bacillus 
atticus.

NOTES. Throughout this species range, Pistacia lentiscus is favoured as the main foodplant, 
Bullini (1981) mentioned Cistus and Finns as secondary foodplants. Records on Finns are 
very doubtful and probably relate to insects resting on this plant alongside normal foodplants. 
In Israel one female adult was found on Sarcopterium spinosum at Har Karmel. This plant 
was used in captivity and the insect also readily accepted Pistacia lentiscus, although it died 
after laying only twelve eggs. In culture in Israel, Rhamnus alaternus was accepted with some 
success. This species has also been reared to adult using a garden variety of Rhamnus 
alaternus available in England.

Adults are active at night and lay several hundred eggs, which are dropped to the ground 
or flicked a short distance. It is possible to find insects in the daytime resting on or near their 
foodplants. Adults live 3-6 months, with nymphs taking 2-3 months to mature. Eggs may take 
several months to hatch.

Heteronemiidae

Ramulus Saussure, 1870

Ramulus Saussure, 1870:291.
Type species: Bacillus carinulatus Saussure, 1868:63. [Major works have omitted to refer 

to Saussure’s paper of 1860, which described a species under the genus Bacillus Latreille, 
subgenus Ramulus (“petite branche” = small branch). The species described was Bacillus 
(Ramulus) humberti from Sri Lanka and this warrants further research],
Gratidia Stal, 1875:13.

The poorly studied genus Ramulus Saussure consists of over 100 remarkably thin, stick
like species mainly distributed in tropical Africa, although several species occur in the eastern 
Mediterranean, Middle East and Northern Africa. Ebner (1933) published a basic list of 
Gratidia species described since Brunner von Wattenwyl (1907, in Brunner von Wattenwyl 
and Redtenbacher, 1906-1908). Since 1933, 17 new species have been described by Bey- 
Bienko (1946), Uvarov (1939b), Karabag (1955) and others, although a few of these species 
have been synonymised. Mazzini and Scali (1983) referred to a new species yet to be 
described by Scali and Capra. In broad terms, the genus can be split into groups by comparing 
general body morphology and eggs, although many species are very similar in appearance.
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Males of some species possess finger-like appendages at the base of the anal segment and 
appear to form a distinct group which includes R. eitami n. sp.

Scali et al. (1990) pointed out that the genus Ramulus includes very different species, 
taking into consideration body and egg morphology and karyology. These authors suggested 
at least three genera, separating affinis-Vks,, sansibarus-liks, and libanicus-like taxa. However, 
these represent only a few reasonably well studied Ramulus species and a revision of the 
genus is needed prior to splitting it up. However, it is clear from the eggs alone that R. 
libanicus does not belong to the genus Ramulus, rather to an as yet undescribed genus.

Ramulus libanicus (Uvarov, 1924) 
(Figs. 2, 3 ,22-26 , 31)

Bacillus libanicus Uvarov, 1924:8.
Gratidia libanica Uvarov, 1939a:227.
Gratidia hebraica Uvarov, 1939a:226; Brock, 1991:39 (taxonomic comments).
Ramulus libanicus Gunther, 1953:559 (taxonomic arrangement of the order).
Gratidia turcus Karabag, 1955:98; Scali et al., 1990:65 (taxonomic comments).

d e sc r iptio n . Male. Body length 41-^49 mm. Very thin, smooth and fragile looking; uniform 
light brown, with a darker brown stripe on both sides from eye to tip of abdomen. Light green 
forms sometimes occur, and in captivity brown specimens with green legs have been noted.

Head: Antennae slender, 2V^-41/2 times as long as head, with 16-18 segments.
Thorax'. Pronotum fractionally smaller than head. Mesonotum and metanotum about equal 

in length.
Legs'. Some specimens have two dark bands at either end of tibia.
Abdomen'. T9 thickened and base of anal segment deeply incised. Subanal conical vomer 

well developed. Cercus crescent shaped, reaching well beyond anal segment (Fig. 2).
Female. Body length 60-67 mm. More robust in appearance than male but still fragile 

looking. Variably coloured, often with shades of brown, but sometimes grey or light green.
Head: Large; easily exceeding length of pronotum. Antennae short, with 16-18 segments.
Thorax: Pronotum longer than broad. Mesonotum slightly longer than metanotum, smooth 

or slightly granulated.
Legs: Darker females sometimes have alternating light and dark bands on mid and hind 

femur; femur rarely lobed to a variable extent. A  green specimen with a light brown underside 
and another specimen with brown femur and green tibia have been reared.

Abdomen: Segment 7 wider than segment 8, which swells to base of segment 9. Anal (10th) 
segment slightly notched apicoventrally in centre where supra-anal valvula protrudes. Sub
genital plate exceeds segment 9, but does not reach Vl length of anal segment, with simple 
pointed tip, in some specimens incised. Cercus straight, with conical tip, extending well in 
excess of Vi length of anal segment (Fig. 3).

The variability in this species accounts for the two synonyms listed. Gratidia hebraica 
Uvarov described from Har Karmel, was distinguished from R. libanicus by comparison of 
the anal segment and subgenital plate. Uvarov figures R. libanicus with an incised subgenital 
plate. Likewise, the description of Gratidia turcus Karabag was based on lobed femora, which 
Karabag (1955) considered unique amongst Palaearctic Ramulus species.



106 Israel J. Entomol.

Egg (Figs. 22-25). Operculum flat, with raised ring. Pseudocapitulum with raised cristae 
of varying direction and length. Capsule oval and sculptured, with many elongated and 
branched light or dark grey protuberances on black or dark sepia background. Micropylar 
plate spear-shaped with head in middle of dorsal surface. Average measurements (in mm) 
based on the literature are: Moscona (1950) for Israeli specimens: length 1.94, width 1.35, 
height 1.50; Scali et al. (1990) for Turkish specimens: length 2.19, width 1.42, height 1.63. 
Our average measurements (range of 20 eggs in parentheses): length 2.43 mm (2.2-2.56), 
width 1.42 mm (1.28-1.56), height 1.59 mm (1.44-1.72).

MATERIAL EXAMINED. ISRAEL: Upper Galilee, Goren, 15.vi.1991, A. Shlagman (2 c ? , 2 9 ; 
also used as culture stock, with 6 c?, 119 resulting offspring; TAU and Collection P.D. 
Brock); Har Meron, 12.viii. 1977, A. Freidberg (1 9 ; TAU), 15.vii.1975, Y. Friedman (lc?, 
TAU); Galilee, J. Palmoni (19;  BMNH); Zomet Ha’Amaqim (Jalame), 18-30.V.1993, A. 
Freidberg (5 nymphs, some reared to adulthood and used as culture stock, with 6c?, 8 9 
resulting offspring; TAU) Tiv’on, 28.vi.1980, K. Yefe-Nof (19 ; TAU); Har [=Mt] Karmel, 
1938, J. Palmoni ( 9 ,  holotype of Ramulus hebraicus; BMNH), 20.iv. 1991, A. Shlagman 
(19;  TAU). TURKEY: Hatay, 25.vii.1952, O.N. Gulen ( 9 ,  holotype of Ramulus turcus\ 
BMNH). We also studied several museum specimens without meaningful data at the BMNH.

d ist r ibu tio n . Ramulus libanicus is recorded from Israel, Lebanon and southern Turkey, in 
the Hatay area.

Whilst this species is frequently found in European collections, it has not been widely 
recorded from Israel. Museum specimens generally have little data, e.g. ‘Palestine’. Recent 
localities include Galilee (Moscona, 1950), those already mentioned in the ‘Material Examined’ 
section above and also Har Karmel and Zikhron Ya’aqov collected by A. Shlagman.

n o t e s . In Israel the species is found on Rhamnus alatemus and Sarcopterium spinosum. Rosa 
is accepted in captivity. In Turkey Scali et al. (1990) found numerous specimens on Rubus, 
and few resting on Myrtus communis.

Likely to be found on suitable vegetation in uncultivated fields. In captivity adults are 
frequently seen paired (Fig. 26). Eggs, 300-350 per female, are dropped to the ground and 
embryonic development lasts 5-7 months.

Ramulus eitami n. sp.
(Figs. 4-21 ,31)

descr iptio n . Holotype. Male (Fig. 16). Body length (excluding cerci) 53 mm. Slender and 
elongate, body and legs brown.

Head: Length 2.8 mm, longer than broad, top 40% of dorsal surface darker brown, with 
apparent slight bump, more obvious in lateral view. Darker brown bands with partial black 
borders on both sides, from eye, covering length of head, bordered by narrow whitish band 
above eye. Antennae elongate and thin, 14.5 mm long, with 17 segments.

Thorax: Pronotum paler than head, 2 mm in length, longer than broad with distinctive 
pattern (Fig. 15), similar to other Ramulus species. Mesonotum 12 mm, metanotum 11.3 mm, 
without evident granulation. Mesonotum with median carina, blackish in places.

Legs: Smooth except for slight dentation apically on all femora. Femora very faintly 
banded, with two similar shades of brown. Tibia with slight hint of banding. Base of tibiae
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Figs. 4—9. Ramulus eitami. 4. Apex of abdomen, 2 , dorsal view. 5. Same, ventral view. 6. Same, 
lateral view. 7. Egg, lateral view. 8. Same, dorsal view. 9. Same, operculum.
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Figs. 10-12. Ramulus eitami, cf, apex o f abdomen. 10. Dorsal view. 11. Ventral view. 
12. Lateral view.

and tarsi light brown, tip of tibiae and distal tarsal segments darker. Length of femur: fore 
24 mm, mid 18 mm, hind 22 mm.

Abdomen'. Black line conspicuous on all segments except anal (10th) segment. There are 
also very narrow faint black longitudinal side stripes (clearer on mesonotum). T9 thickened, 
anal segment rather smaher than segment 9, with two short finger-like processes at base 
(Fig. 10). Subgenital plate large, reaching end of segment 9, base virtually ending in straight 
line (Figs. 11-12). Vomer hidden by subgenital plate. Cercus 2.5 mm, strongly incurved, 
extending 1 mm beyond anal segment. Cerci overlapping and covered by numerous short 
hairs, as typical of some Ramulus species. Tip rounded and slightly thickened (Figs. 10-11).

Paratypes (all adults). Male. 48 mm, as for holotype, although longitudinal black stripes 
less distinct. For size variation see lower figures for c? in Table 1.

Female. Body length 67-73.5 mm (Fig. 14). Elongated body, shades of hght to medium 
brown or grey, with legs variably coloured. In one paratype ah legs have same shade of 
brown; in other specimens femur and tibia indistinctly to clearly banded, with hght and darker 
shades of brown or grey.

Head'. Longer than broad. Head and pronotum whitish brown and much paler than rest of 
thorax (Fig. 13). Antennae with 17-18 segments.

Thorax. Pronotum shorter than head, longer than broad, with similar pattern to male. 
Mesonotum a little longer than metanotum and shows evidence of some hght granulation. 
Median carina distinctive, but unlike in male with little trace of blackish line on abdomen. 
Lateral longitudinal stripes very narrow, whitish.

Legs: As in male, smooth except for slight dentation apically on all femora. Border of tibia 
and tarsus darker brown, and final tarsal segments also darker.

Abdomen: Segment 7 long, virtuahy equal in length to segments 8, 9 and anal segment. 
Subgenital plate long, tapered into rounded, slightly pointed simple tip almost reaching end
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Figs. 13-16. Ramulus eitami. 13. Head and pronotum, 9 . 14. Habitus, 9 . 15. Head and 
pronotum, c?. 16. Habitus, d1.
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TABLE 1
Morphometric features o f Phasmatodea of Israel (in mm)

Israel J. Entomol.

Character Sex B. atticus R. libanicus R. eitami

Body length 9? 71-95 60-67 67-73.5
dt? N/A 41-19 48-53

Antenna (number
of segments in 99 6-8.5 (20-25) 3.2-5 (16-18) 6.5 (17-18)
parentheses) dt? — 5.9 (16-18) 12-14.5 (17)

Head 99 3.7-5 3.5-4 4
dt? — 2-2.5 28

Pronotum 99 3-3.7 2-2.5 2.2-2.8
dt? — 1.5-2 1.8-2

Mesonotum 99 13.3-17 11.2-13 14-17
dt? — 8-10 11.5-12

Metanotum 99 13.5-18.3 9.8-11.5 11.5-13
dt? — 8-9.5 10-11.3

Cercus 99 0.8-1.3 1.8-2 0.7-0.8
dt? — 1.5-1.9 2.5

Fore femur 99 24-28 22.5-27 24-27
dt? — 19.5-24 23-24

Mid femur 99 16-19 13-18 18-21
dt? — 12.5-16 16.5-18

Hind femur 99 19-23 17-21 20-24
dt? — 15-18.5 19-22

Fig. 17. Ramulus eitami, egg-laying position.
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Figs. 18-21. Ramidus eitami, egg. 18. Whole capsule, dorsal view. 19. Same, lateral view. 20. Oper
culum. 21. Dorsal surface. Scale bar = Fig. 18: 1 mm; Fig. 19: 1 mm; Fig. 20: 0.1 mm; Fig. 21: 0.01 mm.
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Figs. 22-25. Ramulus libanicus, egg. 22. Whole capsule, dorsal view. 23. Same, lateral view. 24. Oper
culum. 25. Dorsal surface. Scale bar = 0.1 mm.
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Fig. 26. Ramidus libanicus, mating.

of anal segment (Fig. 5). Base of anal segment laterally rounded and slightly notched in centre 
where supra-anal valvula protrudes (Fig. 4). Cercus short, barely visible without close ex
amination, rounded at base, and covered by numerous small hairs (Fig. 4-6).

This new species is perhaps most closely related to Ramulus dicranurus (Uvarov, 1939b) 
from Aden, differing from it in being more fragile looking, with shorter finger-like ap
pendages at the base of anal segment, 9 with mesonotum and metanotum only slightly 
granulated (9  of dicranurus with mesonotum and metanotum strongly granulated), subgenital 
plate almost reaching end of anal segment (in dicranurus reaching half length of anal seg
ment).

Egg (Figs. 7-9, 18-21). Fairly typical in general shape and structure to African Ramulus 
species. Operculum rounded, flat and sculptured with a number of raised cristae. Capsule 
elongated, cylindroconical, dark brown, light brown or grey, with white pattern edging 
micropylar plate area and other blotches. Micropylar plate runs from anterior rim to beyond 
midpoint of dorsal surface, continued as a median line. Average measurements (range of 20 
eggs in parentheses): length 5.12 mm (4.83-5.5), width 1.16 mm (1.12-1.24), height 1.18 mm 
(1.12-1.28).

m ateria l  EXAMINED. Holotype cf, ISRAEL: Samar, 195.1992, A. Eitam (TAU). Paratypes, 
lc?, same data as holotype (TAU); 1 9 , Samar, 255.1992, A. Eitam (TAU); 2 9 , Yotvata, 
22.xii.1991 and 27.xi.1992, A. Eitam (TAU); 1 9 , Ze’elim, 25.viii.1992, Y. Zvik (TAU); 
1 9 , Elat, 28.iv-2.v.l967, C.A.W. Jeckel (ZMAN).
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Figs. 27-30. Bacillus atticus, egg. 27. Whole capsule, dorsal view. 28. Same, lateral view. 29. Oper
culum. 30. Dorsal surface. Scale bar = Fig. 27:1 mm; Fig. 28: 1 mm; Fig. 29: 0.1 mm; Fig. 30: 0.01 mm.
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d ist r ibu tio n . Known by a few specimens from the type localities at Samar, Yotvata, Ze’elim 
and Elat in southern Israel.

NOTES. The foodplant is not yet recorded from any of the localities. However, a single female 
collected from Ze’elim in 1992 accepted Acacia saligna in captivity and laid eggs. The 
egg-laying process is elaborate, involving the insect’s carefully selecting a suitable egg-laying 
site with antennae and mouth parts. The abdomen is raised and bent forward (Fig. 17). Eggs are 
layed with their ventral aspect glued to a suitable surface. When culturing Ramulus species, 
including this species, it is noticeable that eggs hatch rapidly when sprayed with water.

e t y m o l o g y . This species is named after the main collector of the type series, Mr. Avi Eitam.
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