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BIONOMICS OF THE TRICHOPTERA OF LAKE TIBERIAS (KINNERET)a

A. Gasith and J. Kugler Department of
Zoology,Tel-Aviv University, Tel-Aviv, Israel
A B S T R A C T

Four species of Trichoptera are known from Lake Tiberias: Orthotrichia moselyi
Tjeder, Economus galilaeus Tjeder, E. gedrosicus Schmid, and Pseudo- neureclipsis
palmonii Flint, The abundance of the adults, the distribution, and observations on the
life cycles of these species are described.

INTRODUCTION
Within a research project on the entomofauna of Lake Tiberias,
attention was first focused on the most noticeable group - the
Chironomidae (Kugler, 1966, 1966a; Kugler and Chen, 1968; Kugler and
Wool, 1968). At the same time, preliminary information on another
group - the Trichoptera, was also obtained.
Larvae and adults of 4 species of Trichoptera were found:
Orthotrichia moselyi Tjeder; Ecnomus galilaeus Tjeder; Economus
gedrosicus Schmid, and Pseudoneureclipsis palmonii Flint.
Adults of 3 of these species: O. moselyi, E. galilaeus and P.
palmonii, were previously collected in the vicinity of Lake. Tiberias
by Mr. J. Palmoni of Beth Gordon Museum, Degania A, and were
described by Tjeder (1946) and Flint (1967).
E. gedrosicus, described from Iran (Schmid, 1959)
reported from the Hula area in Israel (Botosaneanu, 1963).

was

a This work was partially supported by a grant from the Ocean
ographic and Limnological Research Co. and Mekoroth Water Co. Ltd.
of Israel.
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A two-year (1967/68) study of the ecology and biology
of the Trichoptera in Lake Tiberias was carried out together
with a general survey of the Israeli fauna of Trichoptera
(Gesith, 1969; Botosaneanu and Gasith, 1971).

MATERIALS AND METHODS
Eggs, larvae and pupae: In the littoral zone, eggs larvae and
pupae were collected from samples of stones removed by skindi
ving to a depth of 2 m. Several stations around the lake
were examined (Eig. 1). Water temperature measurements at the
time and locality of sampling were recorded.
In 1967, monthly observations were made near Moshavat
Kinneret (at the southwestern part of the lake) and 3-4 times
a year at the following stations: Bet Yerah (South), Haon
(South-East), Almagor (North-East), and Rare Deshe (West).
In 1968,the observations at Moshavat Kinneret were made twice
a month. From July to the end of the year another station Duga (East) was examined twice a month.
Information on the sublittoral and profundal zones was
available from Peterson grab and Ockleman dredge bottom samples,
taken in 1963-1967, at depth intervals of 5 meters.
Adults: The adults were collected with a light trap (Fig. 11),
made of a metal frame with slanted glass shutters on its four
sides. The funnel-shaped bottom of the trap was connected to
a replaceable 1/2 liter glass jar. The light source was sup
plied by a 125 mercury bulb. This light trap was operated at
the Rare Deshe station. In 1967, the trap was operated once
a month for the first four hours of the night. Samples of the
first 15 minutes of every hour were examined both qualitatively
and quantitatively. Material collected in the remaining 45
minutes was examined qualitatively only.
In 1968, the trap was operated twice a month for a whole
night and all the material was examined both qualitatively and
quantitatively. From June 1968 till the end of that year an
other identical light trap was operated at En Gev (East) on
the same night.
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R E S U L T S
The only species found during the study period at Lake
Tiberias were the four species mentioned above: Orthotrichia
moselyi , Ecnomus galilaeus ,E. gedrosicus and Pseudoneureclipsis palmonii. Immatures were found at all stations examined,
except Duga (East). Whenever found, the immatures were
located in the littoral zone only. Adults of all four spe
cies were caught by light traps in the West (Rare Deshe) and
East (En Gev) stations.

Orthotrichia moselyi Tjeder (Hydroptilidae)
(1946, Opusc. Ent. 11: p. 133)
0.
moselyi is the smallest of the Lake Tiberias species.
Adults are 2.5 - 3.0 mm in size. They differ from the other
species by their highly pubescent, narrow wings with long
fringes on the hind pair (Fig. 12). As in other Hydroptilidae,
hypermetamorphosis occurs in 0. moselyi: the first four lar
vae instars are free-living, and the fifth instars construct
a portable case. Larvae of this species construct a black,
seed-like case, made of a silk-like secretion. The fullygrown larvae seal their case prior to pupation and stick it to
a stone.
Larvae and pupae of 0. moselyi were found on submerged
stones and rocks from Ch2~2 m depth at almost all times of the
year. Green algae which probably constitute the larvae's
food (Nielsen, 1948) were also found on these stones. In
winter, chiefly small fifth instar larvae, with small cases,
were found.
Cannibalism of pupae by larvae, first observed in the
laboratory, was also seen in the lake. In the laboratory,
larvae were seen boring a small round hole in an intact pupal
case. This pupal case was found empty on the next day. In
several instances, likewise injured pupal cases were found in
samples taken from the lake (Fig. 13).
Light trap data (Figs.2,3) showed that the adults of
O. moselyi appear from the beginning of spring (mid-March) to
late sxxnmer (August-October). Population size reached its
maximum in summer and then suddenly dropped. Adults were
completely absent in winter (January-March).
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Two peaks of appearance of adults were observed in 1967:
the first in May and the second in September-October. In
1968, more peaks were found. Thus, it seems that in Lake
Tiberias O. moselyi has at least two generations a year.
Distribution: So far this species is known only from
Israel where it is found in the Jordan Valley (Lake Tiberias),
the Valley of Yizreel (En Amal) and in Sinai (W. Ysla).
Ecnomus galilaeus Tjeder (Psychomyidae)
(1946, Opusc. Ent. 11: p. 135)
Ecnomus gedrosicus Schmid (Psychomyidae)
(1959, Beitr.z.Ent. 9_: p. 698)
The adults of these two species of Ecnomus can easily
be distinguished from each other and the other Trichoptera of
Lake Tiberias by their color. The body and wings of E.galilaeus
are uniformly pale brown (Fig. 14) while those of E. gedrosicus
are gray-brown with light markings on the fore wings (Fig. 16).
Larvae of these two species are quite similar and difficult to
distinguish. With some experience, they may be told apart by
the pale pattern of the clypeus in E.galilaeus as compared to
the dark pattern in E. gedrosicus (Fig. 17). In addition, the
larvae of both species differ from those of O. moselyi or
P. palmonii in the irregular hunting nets they spin from a
silk-like secretion. These nets are usually attached to the
underside of stones or other suitable supports.
In spring and summer, larvae and pupae of these two
species were found at a depth of 0.5 - 2 m, being abundant in
particular at 0.7 - 1.2 m. In winter, larvae (or pupae) were
found in relatively small numbers, usually at a depth of 1.5-

2 m.
White or brown oval eggs of Ecnomus, attached to stones,
have been found only twice at the end of the summer at a depth
of 1- 1.5 m. Larvae of E. galilaeus and E. gedrosicus are
both carnivorous, preying on small invertebrates caught in
their nets. Cannibalism of larvae by other larvae was a wide
spread phenomenon in laboratory cultures. Introduction of
some water plants or small stones reduced or even prevented
this cannibalism.
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The larvae of both species construct a small case made of
fine gravel and plant- fragments prior to pupation. These cases
are attached in small cracks under the stones.
In the laboratory, at 20 - 25°C, the larval period lasted
almost 4 months and the pupal stage about 10 days.
Light trap data (Figs. 4,5,6 ,7) showed that adults of
E. galilaeus and E. gedrosicus are present from spring (MarchApril) to autumn (November); E. galilaeus reached its maximum
in April. In the two years of observation, the two species
showed two main peaks of population size, one in the spring
and the other in summer or autumn. It seems therefore, that
in Lake Tiberias these species have two generations a year.
Distribution: E. galilaeus is known only from Israel.
It was found in: the Golan Heights (B.Ram), Upper Galilee
(Hula and En Teo), Lower Galilee (Zalmon and Netofa reser
voirs), Jordan Valley (Lake Tiberias) and Valley of Yizreel
(En Amal).
E. gedrosicus is known from Iran and Israel. Local
records: the Golan Heights (Tannuriia, En Tinna and Jalabina),
Upper Galilee (Hula), Jordan Valley (Lake Tiberias, Jordan
River and Yarmuck River).

Pseudoneureclipsis palmonii Flint (Polgcentropodidae)
(1967, Ent. News 78: p. 74)
Adults of P. palmonii are uniformly gray-black (Fig.15).
The larvae are in the same size range as those of Ecnomus,
but they can be distinguished from the latter by the lack of
a black pattern on the clypeus and by the fixed tubular case
which they construct out of small stones or fine sand cemented
with a silk-like secretion. The fully grown larvae (1.0-1.2
cm long) seal their tube prior to pupation and pupate inside.
Larvae and pupae of this species were found mainly at a
depth of 2 m, in many instances almost entirely hidden in the
cracks and hollows of the stones.
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Oviposition was observed in laboratory cultures. Females
were seen penetrating the water, adhering to some solid support
and sticking their eggs onto it, one by one. The white-yellow
eggs were laid in small clusters of 50-80, covered with a
transparent gelatinous mass containing small green granules.
In the laboratory (at 22°C) , embryonic development lasted 2324 days, and larval development almost 10 months.
Light trap data (Figs. 8,9) showed that this is a summer
species (June-October) with one peak in September, indicating
that in Lake Tiberias P. palmonii has only one annual genera
tion.
Distribution: This species is known only from Israel.
Other representatives of this genus are known from South-East
Asia and Africa. In Israel it is found in: (Lake Tiberias,
Bet She'an and Valley of Yizreel (En Amal).

SUMMARY

AND

CONCLUSIONS

Por's (1968) general conclusion that "the benthic fauna
of Lake Tiberias is surprisingly poor in species" is espec
ially true for the Trichoptera fauna. Only four species:
Orthotrichia moselyi, Ecnomus galilaeus, Pseudoneureclipsis
palmonii and Ecnomus gedrosicus are known to live in the lake.
The first three are as yet recorded only from Israel and the
fourth is also known from Iran. All four species were found
in the littoral zone only. This fact is probably related to
the scarcity of oxygen during part of the year in the sub
littoral and profundal (Oren, 1962: Kugler, 1966), and the
absence of rocks or stones to which eggs, larvae or pupae of
Trichoptera are usually attached. These four species, which
belong to three families and three genera, show some ecolo-‘
gical similarity. Adults of the four species do not appear
in winter when the water temperature in the littoral is below
20°C (Fig. 10). They all pass the winter as eggs, larvae or
pupae. Adults of O. moselyi, E. galilaeus and E.gedrosicus
first appear in early spring and disappear in the late summer.
These species have more than one generation a year. E.palmonii
adults appear in summer only and this species probably has
one generation a year.
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Light trap data indicate that O. moselyi is always the
most abundant species from spring to the end of summer (Fig.
10). Among the other species E. gedrosicus is relatively a
abundant in spring and P. palmonii and E. galilaeus in summer.
In general, population size of all these species is relatively
low throughout the year; therefore, they can be considered
neither
nuisance species nor
important fish food. Kugler
and Chen (1968) mention small numbers of Trichoptera larvae
found in the stomachs of Barbus longiceps C.V. and Cyprinus
carpio L. These larvae were identified as belonging to
Ecnomus.

Fig. 1

Fig. 2

Fig.

1.

Lake Tiberias - Stations examined in 1967/1968.

Fig.

2.

Orthotrichia moselyi - Frequency of capture of adults
in light trap at Rare Deshe in 1967.

.

3.

0. moselyi - Frequency of capture of adults in light
trap at Kare Deshe in 1968.

4.

Ecnomus galilaeus - Frequency of capture of adults
in light trap at Kare Deshe in 1967.
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5.

E. galilaeus - Frequency of capture of adults in
light trap at Kare Deshe in 1968.

6.

E. gedrosicus - Frequency of capture of adults in
light trap at Kare Deshe in 1967.
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Fig.

7.

2?. gedrosicus - Frequency of capture of adults in
light trap at Rare Deshe in 1968.

Fig.

8.

Pseudoneureclipsis palmonii - Frequency of capture
of adults in light trap at Rare Deshe in 1967.
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P. palmonii - Frequency of capture of adults in
light trap at Rare Deshe in 1968.
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Fig. 10.

Relative composition of the Trichoptera (adults)
in Lake Tiberias and Water Temp. in the littoral
(at one meter depth) in 1968.
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Fig. 11.

The Light Trap.

Fig. 12.

O. moselyi - male (to the right) and female;
natural size 2.5 - 3.0 m m (side view).

Fig. 13.

0. moselyi -

pupae injured by larvae (removed from

the lake).
Fig. 14.

E. galilaeus -

Adult, natural size 4.0-6.0 mm

(dorsal v i e w ) .
Fig. 15.

P. palmonii - Adult, natural size 5.0 - 6.0 mm
(dorsal vi e w ) .

Fig. 16.

E. gedrosicus - Adult, natural size 6.0 - 8.0 mm

Fig. 17.

E. gedrosicus - Larvae's head (frontal view).

(side v i e w ) .
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I N T R O D U C T I O N

The phenology and overwintering of various predator
mites of the family Phytoseiidae have been studied recently
(Wysoki and Swirski, 1971a, 1971b). For these studies the c
position of the mite population (according to stages) at var
ous seasons had to be determined.
In the present study we describe the immature stage
of three Amblyseius species; descriptions of other species
will be given elsewhere. To the best of our knowledge, only
few papers describing young stages of phytoseiid mites have
been published (Chant, 1958; Westerboer and Bernhard, 1963;
Schuster, 1966; van der Merwe, 1968; Karg,1971).
We report herein on structures found bn the anterio
coxae of various mites (coxal glands of A. Fain, 1966), in
which their numbers differ according to the stage.
In Ambl
seius rubini, these structures are missing.This character w
therefore also used to differentiate between various species

The setal nomenclature used is according to Garman
(1948). It is worthwhile mentioning that Karg (1965) develo
a larval taxonomic system in the Gamasina. All the specimen
were cleared in Nesbitt's solution (chloral hydrate, 40 g;
hydrochloric acid, 2.5 ml; dis. water 25 ml.) and most of th
were mounted in Hoyer's solution. Some of them were dyed by
iodine.
Amblyseius barkeri (Hughes)
Larva (17 larvae). Dorsal shield 172-197 U long, divided in
two plates posterior to D^; bearing eleven pairs of setae:4
IM, 6L. Setae Lg are the longest; L^>D^>L^>D^; D 2 ,D2 ,M^,L2
are very small,
is minute. Setae Lg are slightly knobbe
Measurements of setae are given in Table 1.
Three para-anal setae present; a pair of minute por
anterior to the anal plate. Six pairs of setae on the ventr
posterior integument.
Hind legs without any macrosetae; for measurements
segments of legs, see Table 2. Anterior coxa carries one
"structure" (Fig. 8).
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(Measurements in p).

L1

L3

L2

L4

> 5

L6

L7

L9
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7
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9

9

33

4

7- 8

1 3 -2 0

8 -10

7-12

3 0 -3 8

3- 5

31

17

15

16

23

13

14

11

10

33

2 8 -3 3

1 7 -1 8

1 2 -1 7

1 5 -1 7

2 0 -2 7

1 2 -1 5

1 2 -1 7

1 0 -1 3

3 -1 2

3 0 -3 7
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8

6
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1 8 -2 5
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1 7 -2 2

1 5 -2 0
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7

7
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8
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16
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7- 8
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1 2 -1 7
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1 8 -2 3
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8 -10

2 2 -3 3

2 3 -3 2

2 3 -3 2

2 5 -3 3
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1 0 -2 3

1 8 -3 3

1 7 -2 8

1 7 -2 0
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6

15

33

38

38
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61

27

35

31
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6
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5
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1 4 6 -1 8 3
40
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7

6

8

8

8

6

63

36

14
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9

11

6

7

2 0 -2 5

5- 8

4- 7

7-1 0

7 -10

7-1 0

5- 7
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1 1 -1 7
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7-1 2
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4- 8

5- 8

28

9

7

9
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9

7
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46
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17

63

10

17

9

9
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1 3 -2 0

5 6 -6 6

8 -13
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5- 8
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Table 2 : Amblyseius barken (Hughes), A. rubini Swirski and Amitai, A. swirskii Athias - hind legs,
measurements of segments and of setae (in y).

Species

Stage

Segments

Macrosetae

!
1

i

genu

tibia

tarsus

Larva

21(20-23)

22(20-23)

45(42-50)

-

Protonymph

31(28-32)

35(32-38)

77(66-81)

-

-

Deutonymph

37(33-42)

42(37-45)

94(85-100)

-

-

genu

tibia

tarsus

!
9

A. barkeri

.

9

1
1
61(50-66) j
—

64(60-70) |
I

A. rubini

9

Larva

32(27-35)

32(30-33)

80175-86)

48(42-58)

50(43-60)

Protonymph

37(32-42)

43(37-48)

106(95-116)

55(50-61)

57(50-70)

73(63-85) j

Deutonymph

47(43-50)

54(38-55)

136(120-146)

56(51-60)

46(42-50)

73(66-81) >

-

9

9

9

1

A. swirskii

Larva

25(23-27)

27(25-30)

66(61-68)

59(51-71)

44(37-63)

Protonymph

35(32-38)

42(35-40)

101(91-108)

57(50-63)

57(51-63)

78(71-83) !

Deutonymph

42(40-45)

48(43-51)

124(118-129)

60(56-63)

51(43-58)

79(71-83) I

i

I
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Figs. 1,2.

Amblyseius barkeri (Hughes), larva; 1-dorsal
shield, 2- venter.

Protonymph (18 protonymphs). Dorsal shield 256-383y long,
smooth, divided into two plates. It carries 17 pairs of setae:

6D, 2M, 9L; seta Lg is the longest one; Lg>M2>L^>L^=JD^;

is

usually longer than D,., sometimes equal to and only in one
specimen shorter; ■^2”^ 3 ’^,2^ J3^ 5~'*J6^'*J7~^J8 ’ f°r measurements °f
setae, see Table 1; S^=14(13-15y); S2= 12(10-13y); setae M 2 and
Lg serrated.

Pores and minute structures: between D 2 and L^,

between D. and L n, anterior to L n, lateral to L,, lateral to D r
4
5
5
6
5
(two), on the posterior plate (six). Many spots are present on
the anterior shield as well as on the integument between the
two plates.
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Figs. 3,4.

Amblyseius barkeri (Hughes), protonymph; 3-dorsal
shield, 4-venter.

Anal plate with three setae. Three pairs, besides VL^,
surrounding the anal plate; a pair of minute pores anterior to±
the plate; six pairs of minute round structures on the ventrop®«terior integument. Seta VL^= 17(15-18y). Apex of peritreme
reaches
or almost so.
Fourth leg carries a macroseta on basitarsus; third
leg has none. For measurements of segments and macrosetae of
legs, see Table 2. Anterior coxa carries two "structures"
(Fig. 9).

Deutonymph (18 deutonymphs). Dorsal shield 262-300y long,
smooth, with a pair of clefts near S2 ï a thin barely prominent
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line connects the two clefts, so that the dorsal shield is
really divided into two plates. It carries 17 pairs of setae:
6D, 2M, 9L; L„ is the longest seta on the dorsal shield;
M 2>L^>L^; L 2 »L^jl^-Lg are subequal; D^-D^, D-^-Dg are subequal;
for measurements of setae, see Table 1;
S^=17(15-20p) ,
S2=17(15-18p). Setae M 2 and L 9 are slightly serrated. Pores
and minute structures: between
and L 2 , between D 2 and l^,
mesad to the cleft, mesad to Lg, A number of spots are present
between D 2 and
.

Figs. 5-7.

Amblyseius barkeri (Hughes), deutonymph;5-dorsal
shield; 6-venter of female; 7-venter of male.
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Anal plate with three setae; setae surrounding anal
plate increase to seven pairs in the female and to five pairs
in the male deutonymph; a pair of minute pores anterior to
the anal plate; six pairs of minute round structures on the
ventro-posterior integument; seta VL^= 31 (27-35y), Apex of
of peritreme reaches L^-L^.

100/*
Figs. 8-10

Amblyseius barkeri (Hughes), structures on an
terior coxae; 8-larva, 9-protonymph,10-deutonymph.

Fourth leg carries a macroseta on basitarsus, third
leg without one; for measurements of segments and macrosetae
of the legs, see Table 2. Anterior coxa carries three "struc
tures" (Fig. 10).

Amblyseius rubini Swirski and Amitai
Larva (18 larvae). Dorsal shield '158-188y long, smooth, di
vided into two plates. It carries ten pairs of setae: 4D,1M,5L.
Setae Lg are very long and whip-like, slightly knobbed; setae
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^ , D^,
minute; seta L-^ small;L^>D^;
usually longer than
D-^, but in some specimens they are equal In length and in one
specimen only is D-^ longer than D^jL^L^; measurements of setae
are given in Table 1.

1 2

Figs.11,12

Amblyseius rubini

Swirski and Amitai, larva;

11-dorsal shield; 12-venter.
Three para-anal setae present; a pair of ian pores is
prominent. Four pairs of setae surrounding anal plate, the one
anterior to anal plate is the longest.
Third leg carries two macrosetae; for measurements of
segments and macrosetae, see Table 2. No "structures" on the
anterior coxae.
Protonymph (13 protonymphs). Dorsal shield 166-235y long, di
vided into two plates, with a broad integument between them.
There are 17 pairs of setae on the dorsal shield: 6D, 2M, 9L.
L4 is the longest seta; L^>Lg>L2 >L-^-L2 >h^>Lj <^8<^5 ’
^ 1>^ 5<^4>^)2~^)3>^6 ’ ^ 2. ^ 1 *
^or measurement:s °f setae, see
Table 1. S-^18(17-22y), S2=ll(10-13y). Seta Lg is slightly
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serrated.

Pores and minute structures: between D£ and Lg,

posterior to L^, anterior to Lg, antero-lateral to
to Lg.

, mesad

Spots of varying shape are present between L 2 and D,..

'<s
100/*
Figs.13,14

Amblyseius rubini Swirskl and Amitai, proto
nymph; 13-dorsal shield; 14-venter.

The borders of the anal shield not seen prominently in
our specimen; four pairs, besides the para-anals, surround the
anus; ian pores present; seta VL^=21 (15-25y). Apex of peritreme does not reach
and almost reaches M^.
Fourth leg carries three macrosetae and the third leg,
two; measurements of segments and macrosetae are given in
Table 2. No ''structures" on the anterior coxae.
Deutonymph (11 deutonymphs).

Dorsal shield 249-294ylong,
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smooth, single, carrying 17 pairs of setae:
L 4>L9>L 3> L ^ L 2>L6>L5=L7^L8 ;
> >
f\j
M =D, D C>D,>D =D„>M,>D,;
z l < 5 4 2 o l o

setae

6D,2M,9L;
large;

for measurements of setae, see Table 1;

S.j=20 (18-23y), S2=16 (15-17y).

Setae

slightly serrated.

Pores and minute structures: between D 2 and L^, posterior to
(sometimes two), anterior to L 5 , antero-lateral to M 2 , mesad
to Lg. Spots of varying shape are present between I>2 an^ M 2*

Figs.15-17.

Amblyseius rubini Swirski and Amitai, deutonymph; 15-dorsal shield; 16-venter of male;
17-venter of female.
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The borders of the anal shield are not prominent in our
specimens. Ian pores present. In the female deutonymph five
pairs of setae (and in the male - three pairs), besides VL^,
surround the anal plate.. Seta VL^=33(32-38y)'. Apex of peritreme reaches I^-L^.
Fourth leg,carries three macrosetae and the third leg,
two. For measurements of segments and macrosetae, see Table 2.
No "structures" on the anterior coxae.

Amblyseius swirskii Athias

Larva (18 larvae). Dorsal shield smooth, 179-224y long; divided
into two plates. It carries 11 pairs of setae: 4D, 1M, 6L;
seta Lg is very long, seta
is long; setae 02 ,03 ,11^,1.5,
minute;
; measurements .of setae are given in

Figs.18,19.

Amblyseius swirskii Athias, larva; 18-dorsal
shield; 19-venter.
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Three para-anal setae present, six pairs of setae sur
rounding the anal plate.
Third leg carries two macrosetae; measurements of seg
ments and macrosetae are given in Table 2. Anterior coxa car
ries one "structure" (Fig. 25.).
Protonymph (20 protonymphs). Dorsal shield 216-266p long,
divided into two plates with a broad integument between them.
There are 17 pairs of setae on the dorsal shield: 6D,2M,9L.
M >L >L1>D1>L0=L„>L,>L_>L_=:L0;
2 4 1 1 2 3 6
5 7 8

Figs.20,21.

for measurements of setae,

Amblyseius swirskii Athias, protonymph; 20-dorsal
shield; 21-venter.
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see Table 1; S£=23 (22-25y) ;
(7-10y) . Setae M 2 and
slightly serrated. Pores and minute structures: between
and' L^, between
and L^, posterior to L^(two), postero
lateral to D^, anterior to
M 2 (two), postero-mesad to M 2 ,

Figs.22-24.

Amblyseius swirskii Athids, jdeutonymph; 22-dorsal
shield; 23-venter of female; 24-venter of’male.
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between
and Lg, two anterior to
(one of them calyx
shaped), lateral to Lg, antero-lateral to Lg, anterior to
,
posterior to D,.. Four pairs of spots on the integument bet
ween the two dorsal plates.
Anal shield with three setae; three pairs of setae,
besides VL^, surround the anal plate; ian pores present.
Seta VL^=21(18-25y). Apex of peritreme almost reaches L^.
Fourth leg carries three macrosetae and the third leg,
two; measurements of segments and macrosetae are given in
Table 2.
Anterior coxa carries two "structures" (Fig. 26).
Deutonymph (18 deutonymphs). Dorsal shield 281-315y long,
smooth, with a pair of small holes anterior to L ^ , carrying 17
pairs of setae: 6D, 2M, 9L. M 0>L„=L.>L1>D 1>L 0=;L0=;L,>Li=L_^L0
2 9 4 1 1 2 3 6 5
7 8

Figs.25-27

Amblyseius swirskii Athias, structures on an
terior coxae; 25-larva, 26-protonymph, 27-deutonymph.
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for measurements of setae, see Table 1; S..=26(25-28y),
S2 =13(12-15y). Setae M 2 and
are serrated. Pores and
minute structures: between
and L 2 , between Dg and Lg, between
M]_ and D 4 , posterior to L^, anterior to L g , anterior to M 2 ,
mesad to Lg. Spots of varying shape between D 2 and D g .
Anal shield with three setae; ian pores present. In the
female deutonymph six pairs of setae (and in the male, three),
besides VLj_, surround the anal plate. Seta VL^=43(40-46y) .
Apex of peritreme reaches
Third leg carries two macrosetae and the fourth leg,
four macrosetae. For measurements of segments and macrosetae,
see Table 2. Anterior coxa carries three "structures" (Fig.27).

Key to the immature stages of Amblyseius barkeri A. rubini
and A . swirskii.
1.

Three pairs of legs. Dorsal shield carries 10-11 pairs
of setae: 4D, 1M, 5-6L (Figs.1,11,18).
Anterior coxa carries one "structure" or none ... larvae .. 2
Four pairs of legs. Dorsal shield carries 17 pairs of
setae: 6D, 2M, 9L (Figs. 3,13,20). Anterior coxa with
2-3 structures or none. ..protonymphs or deutonymphs.... 4

2.

Seta Lg absent; seta D^ 3-5 times longer than setae D2,
D^ (Table 1). Four pairs of setae surround the anal plate.
No "structures" on the anterior coxa. Seta L 9 very long
(138-199y). Third leg long,with two macrosetae........
..... larva of A. rubini
Seta Lg present; seta D^ approximately twice as long as
setae D2, Dg (Table 1). Six pairs of setae surround the
anal plate. Anterior coxa carries "structures"......... 3

3.

Hind leg without macrosetae, short (Table 2)............
Seta L 9 long (60-70y).
...... larva of A . barkeri
Two macrosetae on hind leg, which is long (Table 2)......
Seta Lg very long (146-183y).
......larva of A. swirskii
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4. ’ Two "structures", or none, present on the anterior coxa.
Dorsal shield divided into two plates, with a space
between them
., *.......... protonymphs5
Three "structures", or none, present on the anterior coxa.
Dorsal shield entire, or divided into two plates, with no
..... '■.......deutonymphsf - 7
space between them
5.

Hind leg carries one macroseta; none on the third. Hind
leg short (Table 2). Setae L^, L^, not prominently longer
than other lateral setae; Lg longest. Setae D 2-D5 short;
D 4 , D 5 equal to or slightly longer than D 2 , D 3 . Peritreme
short, its apex reaching L 4 , or almost so. "Structures"
present on the anterior coxae... protonymph of A. barkeri

Hind leg carries three macrosetae, third leg, two.. Hind
leg long (Table 2).
...... ................... 6

:V,
6.

Seta
longer than L 3 ; seta L 4 much longer than L„,
.
Setae
D 2 -D5 m:*-nute5 setae D 4 JD5 subequal in length to
D 2 , D 3 (Fig. 20, Table 1). Apex of peritreme reaches L]_.
Anterior coxa with "structures". Preanal setae not ar
ranged in a transverse row...... protonymph of A. swirskii
Seta
shorter than L 3 ; seta
slightly longer than
L 2 , L 3 . Setae D^-Dtj elongate, much longer than 1*2-03
(Fig. 13, Table 1). Apex of peritreme does not reach L 4
and almost reaches M-^. Anterior coxa without "structures".
Preanal setae arranged almost in transverse row (Fig.14).**
......<. ..deutonymph of A. rubini

7.

Preanal setae arranged in a transverse row (Fig. 16).
Six pairs of setae in the female deutonymph (five in the
male) surround the anal plate (Figs. 16,17). Anterior
coxa without "structuresV Apex of peritreme reaches
L 2-L 3 .
Setae D 4 , D 5 much longer than setae D 2 , D 3
(Fig. 15, Table 1).
Hind leg carries three macrosetae
and the third leg, two; hind leg long (Table 2)......
........ deutonymph of A. rubini
Preanal setae not arranged in a row (Figs. 6 , 23). Seven
pairs of setae in the female deutonymph (five in the male)
surround the anal plate (Figs. 6,7,23,24).
Anterior coxa
with "structures". Apex of peritreme reaches
Setae D 4 , D 5 subequal to or slightly longer than D 2 , D 3
(Figs, 5,22, Table 1).
.... ...........

8
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8.

Hind leg carries one macroseta and the third leg, none;
hind leg short (Table 2). Seta
slightly longer than L2 ,
(Fig* 5, Table 1)............. deutonymph oi A. barkeri
Hind leg carries' three macrosetae and the third leg, two;
hind leg long (Table 2). Seta
much longer than L2 , L 3
......... . deutonymph of A. swirskii
(Fig. 22, Table 1).
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