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Synopsis

Some detailed records on the occurrence and distribution in N. Thai-
land of 25 eye-frequenting lepidoptera are given. The prevalence of
the two main species (Lobocraspis griseifusa and Arcyophora sylvatica)
was 1nvest1gated over a perlod of one year. Records of eye- flequentmo
habits have been complled from Chlenvmal Fancr and Hot Districts,
stid new host Tecords are ncluded i s present paper. he observa-
tions on the day- and night-time resting places are summarized ; and
a short description of the natural habitats i1s given. One specimen of
Mermis sp., an endoparasitic nematode, was obtalned from a L. griseifusa

female.

* This article 1s dedicated to Prof. J. SEiLER, formerly Director of the Zoological
Institute, Federal Institute of Technology (E.T.H.), Ziirich, on the occasion of his
80th anniversary.
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|. Introduction

Eye-frequenting lepidoptera were first known from Africa (Reip
1954, Lewis ]960). This particular behaviour of adult noctuids was
discovered in Asia much later, 1.e. on the occasion of entomological
investigations carried out in Cambodia during 1958 (BUtTIKER 1959,
1962 a, 1962 b). The African and S.E. Asian records have been sum-
marized chronologically in a map (Fig. 1). On account of the interesting
field and laboratory results obtained from Cambodia it was possible
to carry out an expedition to North Thailand in 1963, which yielded
further data on the biology, feeding habits etc. of eye-frequenting moths
from S.E. Asia.*

Two papers have been published so far and referred mainly to the
host specifity of the noctuids, pyralids and geometrids found during
that particular survey (BUTTiker 1964, 1965).

The area visited during the entomological expedition in 1963 covers
mainly the neighbourhood of Chiengmai (18”48 N.; 98”59 E.;
307 m. o. sea level), Chiang Dao (19” 22" N. ; 98° 59" E.), Fang (19” 56
N.; 99° 14" E.) and Hot (18°05" N.; 98" 34" E.). (Fig. 2).

The mean monthly rainfall figures in millimetres for Chiengmai are
the fo“owing :

TasLE |
mm mm mm mm
January 10 | Apnil 31 July 150 October 126
February 2 | May 154 | August 218 | November 56
March 18 | June 129 | September 271 l December 11
|

thus totalling 1181 mm. per annum. (See also Braak 1931).

Description of the main collecting sites

LIVESTOCK BREEDING STATION, CHIENGMAI — L.B.S.C. (altitude approx.
340 m.) situated at the foot hills of Do1 Sutep, very close to a large area
of dry Dipterocarp forest, and at the edge of the rice growing plains
of Chiengmai.

* This expedition was financed by the Swiss National Fund for the Advancement
of Science, Grant Nr. 2669,
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Fig. 1. — Records of Eye-frequenting Lepidoptera from Africa and S.E. Asia
1915-1964

Number Year
of record of Author *, country, species of moth and host
on map observation
] 1915 NEeAve, Nyasaland, Arcyophora elegantula, dead bullock
2 1915 NEave, South Africa, species unknown on “wounded buck”
3 1915 Pourton (and Tawms), Tanganyika, Arcyophora patricula and
A. longivalvis on mules and horses
+ 1929 Brain, S. Africa, Arcyophora longivalvis on cattle
5 1941 CHORLEY/TAYLOR, Uganda, Arcyophom pafricu[a on cattle
6 1941 LEwis, Sudan (Heiban), Arcyophora patricula on horse
7 1953 Reip, Sudan (Wau), Arcyophora patricula, A. longivalvis, A.
zanderi on cattle, horse, donkey
8 1953 REIIl), Sudan (Aweil), Arcyophora patricula, A. zanderi on
cattle
9 1953 REI;), Sudan (Malek), Arcyophora patricula, A. zanderi on
cattle
10 1954 REip, S. Rhodesia, Arcyophora longivalvis on cattle
I 1955/56 pu Torit, S. Africa (Cape Province), Arcyophora longivalvis
and Semiothisa inaequilinea on sheep
12 1958 BiotTiker (1959, 1962 b), Cambodia (Snoul Distr.), Lobo-
craspis griseifusa on cattle and waterbuffalo
13 1958 Botriker (1959, 1962 b), Cambodia (Kampot Distr.), Lobo-
craspis griseifusa and Arcyophora sylvatica on cattle and water-
buftalo
14 1960 Biorriker (1962 a), Thailand (Chiengmai), Lobocraspis gri-
seifusa on waterbuffalo
15 1963 BitTiker (1964), Thailand (Chiengmai Distr.), misc. Noc-
tuidae, pyralidae, Geometridae on 8 mammalian hosts and
| uncertain record
16 1964 BitTiker, Burma (Mandalay), Lobocraspis griseifusa on cattle,
WHO Doc. (WHO/EBL/29. 64), Geneva 1964
17 1964 BUTTIKER/ WHELLAN (1966)
Southern Rhodesia (Gokwe), Arcyophora longivalvis on cattle

* See REID (1954) and BUTTIKER (1984).
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Livestock kept 20 waterbuffa]oes, 76 cattle (sevcral breeds and
crosses), 90 pigs (incl. piglets).

Between 27th June and 24th July 1963 a total of 1609 eye-frequenting
moths were collected from cattle, 1924 specimens from waterbuffaloes
and 497 from domesticated pig at the Station.

Due to the kind cooperation of the Department of Agriculture
and Department of Veterinary Services, it was possible to collect
specimens for an entire year at weekly stervals b & Dyed hour, 1.e.
from 22.30-23.30 every Thursday. Several lepidopterous species were
recorded more or less regularly on cattle and waterbuffaloes (Table No. 2

and No. 53).

HORSE BREEDING STATION, CHIENGMAI (altitude approx. 340 m.).
General situation as for L.B.S.C.

T}lel‘e were ]50 horses and 80 mules in Semi~0pen Stab]es. A few
heads of cattle were kept under open-air conditions.

The AGRICULTURAL RESEARCH STATION, FANG (altitude approx. 650 m.)
is situated in the tropical semi-evergreen forest. The waterbuffaloes
and cattle kept on the station were not Very numerous, but specimens
of eye-frequenting moths were quite common. The same applies to the
villages inspected between Muang Fang and the Station.

The zooLocicAL GARDENS and the BOTANICAL GARDENS, CHIENGMATI
(altitude approx. 350 m.) are situated on the foot hills of Doi Sutep
(W. of Chiengmai) and surrounded completely by the dry Dipterocarp
forest. The amimals inspected in the Zoo belonged to mammalia, aves
agc%;’eptilia as listed in the already published papers (BUTTIKER 1964,
1965).

Thanks to the excursions made by Mr. Picuar MANICHOTE in the
rain forest areas of Mae Chaem District between 23rd and 27th July
1964, 1t was possible to collect additional information on a number of
the lepidoptera from villages situated 600-800 m. o.s.l., 1.e. Pang Hin
Phon, Kongkak, Amkud and Mae Kae Mook. The results of this
supplementary collection trip have been incorporated in the notes on
the individual species in the following chapter.

2. Biological Notes

The following notes deal mainly with the biological observations
made on the eye-frequenting moths in N. Thailand during June and
July 1963. Weekly inspections were conducted at Mae Juak (near
Chiengmai) in order to follow up the flight pattern during one year.

According to the observations made so far it would appear that
there are three groups of eye-frequenting moths, viz. Those

— WITH A VERY STRICT EYE-FREQUENTING BEHAVIOUR. MOthS ViSit no
other part than the eye lids and take up lachrymation, pus and, to a



1630

1i60

PHUN

b 4

1040

x
il
Kilometers
L 0 5 0 B 0 X 30
- — L —

Figures denote altitvde in meters above sea level

1
|
|
w
!

— 18"
to N. Thailand carried out

Fig. 2. — Map showing area covered by the expedition
m June/July 1963.



156 W. BUTTIKER

certain degree, blood from conjunctiva or cornea. The species con-
cerned are :

Arcyophora sylvatica BUTT. Huypochrosis korndorfferi SNELLEN
Botyodes asialis GUENEE Lobocraspis griseifusa Hps.
Botyodes flavibasalis MoorRe  Margaronia stolalis GUENEE
Filodes fulvidorsalis HUEBNER  Pagyda salvalis WALKER
Huypochrosis flavifusata MoORE Somatina anthrophilata GUENEE

— WITH A FAIRLY WELL DEVELOPED EYE-FREQUENTING BEHAVIOUR. MOthS
frequent the eyes and the surroundmg area ; they take up lachryma-
tion from conjunctiva, cornea, but also watery fluid running down

along cheeks from the eyes B ™ hosts, viz.

Pionea aureolalis L.EDERER Semiothisa fasciata FABR.
Pionea damastesalis WALKER Semiothisa myandaria WALKER

— OCCASIONAL VISITORS ONLY. Moths take up lachrymation irregularly.

Blasticorhinus rivulosa WALKER  Nanaguna breviuscula WALKER

Bradina admixtalis WALKER Peratophyga sp. nr. tonseae

Hypena conscitalis WALKER DEBAUCHE

Lampides boeticus L. ; one Scopula attentata WALKER
single record only Typsanodes linealis MOORE

Mocis undata FABR.

MAaRTINI (1946) mentions that there are no true parasites among
the lepidoptera on human beings or animals. However, there are
marginal parasites known as for example the tineid Tinea vastella living
in the horns of ruminants in Africa, and a second species, Bradypodicola
haneli belonging to the pyralids, has been recorded from the fur of the
sloth in Australia probably feeding on algae and fungi.

NEevEU-LEMAIRE (1938) summarizes the records of Tineidae and
Pyralidae ; members of both families have been discovered as inter-
mediate hosts of tape worm (Hymenolepsis diminuta) known from
rodents. The larva of Aglossa pinguinalis (Pyrahdae) lives in greasy
exudates of mammals, and specimens have also been found occasionally
in the digestive systems of human beings. No true parasitism by
lepidoptera 1s mentioned by the recent treatise of CaMERON (1964).

The following notes are set out according to the zoological system
of the lepidoptera concerned.

2.1 Noctuidae

2.1.1 Arcyophora sylvatica BUTT. 1962 (Westermanniinae) (Fig. 3)

Type locality : Koc Cha Loch (near Kampot, Cambodia) (BUTTIKER
1959, 1962 a).

Ouwn records : Cambodia (BUTTIKER 1959).
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Thailand : Chiengmai region (BUTTIKER 1964, 1965); a very com-
mon moths with strictly nocturnal flight activity.

Arcyophora sylvatica was
also found very commonly in
or near forested areas through—
out N. Thailand incl. Chieng-
mai, Fang, Chiang Dao, and
Hot, particularly during the
monsoon season (Table No.
2). There are no other records
of this species other than those
from Cambodia and Thailand.

It 1s of interest to note that
there are records of related

X { o Fig. 3. — Arcyophora sylvatica BUTT., male,
species  irom other Asiatic expanse 36 mm. Hosts : Waterbuffaloes, cattie
countries, but none are known and sambar, from Chiengmai, N. Thailand.
so far to show any eye-fre-

quenting behaviour,

A. bothrophora Hvps. 1907, Punjab, Ceylon

A. dentula LEDERER 1869, Syria, Persia, W. Turkestan, Punjab,
Bombay

A. icterica Swin. 1886, Punjab, Bombay, Madras

A. trigramma Hwmps. 1912, N.W. India, Rajputana

The following related species are known to occur in Africa :

A. dives BuTLER 1898 A. patricula Hvps., 1902 *
A. elegantula GrUNB. 1910 %  A. piperitella STRAND 1909
A. ledereri WALLENGR. 1863  A. stalii WALLENGR. 1863
A. longivalvis GUEN. 1852 * A. Zanderi FELDER 1875 *

Eye-frequenting behaviour : A. sylvatica has been commonly found
- nocturnally on cattle, domestic waterbuffaloes and on the sambar
(Cervus unicelor ).

Development stages : egg larvae and pupa are unknown.

Oviposition : No eggs were obtained despite the continuous attempt
to rear this species under laboratory conditions.

Host p[am‘s 2 Many field excursions were carried out with the aim
of obtaining larvae of this species and rear them in the insect cages
at our improvised laboratory in Chiengmai. However, all these attempts
met with no success.

* Species with established eye-frequenting behaviour as mentioned by Reip (1954)
and FLETCHER (1954).
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Males and females show no sexual dimorphism, and the sex can
only be determined by dissection. On the basis of specimens collected
near Chiengmai the sex ratio was 111 3 to 95 @ (Table No. 3).

According to the observations made in the laboratory the life span
of wild caught adults 1s up to 8 days for un-fed specimens and up to
14 days for adult fed on sugar water and_"or honey. They have strict
humidity requirements. The insect cages were sprayed, therefore,
daily 2 to 3 times and covered with wet towels in order to keep the
atmosphere moist and to enable the moths to take up water and honey
ad hbitum.

Field observations revealed that A. sylvatica 1s, generally speaking,
less common than L. griseifusa ; nevertheless 1t has to be regarded as an
abundant species, particularly at the beginning of the monsoon season.

TaBLE 2

Records on A. sylvatica collected at the Livestock Breeding Station,
Mae Juak, Chiengmai, 1963/1964, from every Thursday 22.30-23.30 h

Date Males -~ Date Males + Date Males — Date ! Males -+
1963 females 1963 females 1964 females 1964 | females
27.VI 8 3.X 1 2.1 — 2.1V | —
4.VII 10 10.X — 9.1 — 9.1V | —
11.VII 14 17X 4 16.1 2 16.IV. = —
18.VII 10 24 X 4 23.1 — 23.1vV | 2
25.VII 6 31.X — 30.1 — 30.1V —
1. VIil 5 7.XI 2z 6.11 — 7.V —
8. VIII 4 14.XI 5 13.11 3 14.V —
15. VIII 4 21.XI 2 20.11 —
22. VIl 2 28.XI 2 27.11 —
29.VIII | 5.XI1 —_ 5.111 |
5.1X 2 12.XI1 — 12111 —
12.1X 4 19.XI1 — 19111 —
19.1X 6 26. XII 2 26111 2
26.1X 5
i |
Total 1 [ 113
|

2.1.2 Lobocraspis griseifusa Hmps. 1895 (Westermanniinae) (Fig. 4)

Type locality : The type specimen is from Yaw, Downat Range,
Tennasserim ; the description 1s based on an unique female.

Oioni vecords ;

Burma : According to Mr. Tha Htoo this species occurs also In
jungle areas near Mandalay.
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Cambodia: Snoul and
Kampot District (BUTTIKER
1959, 1962 a). The first re-
cords of males are from Kbal
Trach, Cambodia.

Thailand : 1960 first re-
cords of 3 males and 13 fe-
males from Chiengmai re-
gion (BUTTIKER 1962 a). 1963
several thousand specimens
from a large number of
localities, viz. Chiengmai
township, Mae Juac. Cattle
Breeding Station, Horse
Breeding Station, Zoological
Gardens Chiengmai, in nu-
merous villages near Chieng-
mai, Chiang Dao and Fang
(Fig. 2).

There are no other re- Fig. 4. — Lobocraspis griseifusa Hmps., (Noc-
COl‘dS on this species than tui(lac): (a) male, expanse 37 mm; (l)) female,

those from Burma, Cambo- expanse 39 mm.
g Hosts : Waterbuffaloes, cattle and sambar from

d.lil and Tbﬂlland- Tl’llS spe- Chicngnmi, N. Thailand.
cies 1s strictly nocturnal.

Eye-frequenting behaviour : This species is closely associated with
waterbuffaloes, cattle and sambar.

Flg. 5. — FEggs of Lobocraspis griseifusa Hmps.  Fig. 6. — Freshly hatched Ist instar larva of

reared in the laboratory. Enlarged. Lobocraspis griseifusa Hmps. Microphotograph.
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TaBLE 3

Showing the sex ratio of A. sylvatica, specimens collected from

cattle and waterbuffaloes, Chiengmai (L.B.S.C.)

|

Date Number of specimens dissected
%o females

1963 C‘; ]i :
28.VI 4 2 50
30.VI 9 9 50

1.VII 21 14 40
2.VII B 4 50
4.VII 4 4 50

8. VII 5 3 32,5
10.VII 4 7 64
11.VII 2 3 60
14.VII 5 7 58,3
15.VII 3 5 50
16.VII 6 11 64,7
17.VII 12 8 40
18.VIl | 9 5 35,7
19.VIT | | 7 87,5
23.VII 24 8 25
Total 111 95 mean = 46,1 %,

General remarks : This 1s a very common species notably in/or near
forested areas in Cambodia and N. Thailand.

Development stages : Eggs: Two egg batches were reared in the
improvised laboratory at Chiengmai. Females kept in captivity were
offered numerous plants to be selected for depositing the eggs. From
a wide range of woody plants collected in the jungle leaves of Terminalia
chebula were used by the females for this purpose. The shape of the
egg 1s more or less globular having a diameter of 0.5 mm. approx.
They are groved (Fig. 5), and deposited singly or in groups. The
female uses a glue to stick them to the substrate. Eggs are white
initially, but gradually attain a darker colour. The development period
of the embryo is approx. 3—4 days.

Larva: Viable larvae were reared from the above mentioned egg
batches, the size of the freshly hatched specimens being approx. 1.5 mm.
(Fig. 6).

Pupa : unknown.

Adults : The dimorphism of males and females 1s very pronounced.
[t would appear that the sex ratio varies during the year, but based on
records over a whole year males are in the minority (Table No. 4).
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TaBLE 4

Showing the Sex Ratio of L. griseifusa collected from eyes
of cattle and waterbuffaloes ; Chiengmai, 1963

Date ; _? ?¢ females
1963
26.VI 4 40 90
28.VI 3 10 76,9
30.VI 14 3] 68,9
. VII 14 36 72
2.VII |7 70,8
4. VII 3 7 70
8.VII 12 29 70,7
10.VII 2 14 87,5
1.VIL 16 64 80
14.VII 5 35 87,5
15.VII 7 16 69,5
16.VIT 13 78 85,7
17.VII 38 93 70,9
18.VIT 18 18 50
19.VII 30 86 743
20.VII | 30 9] 75,2
22.VII 18 25 58,1
23.VII | 55 104 65,4
Total 289 794 mean — 73,3 %

Collection of adults was carried out over a period of one year, the
records bemg summarized in Table No. 5. It is evident that L. griseifusa
1s more common during the monsoon than during the dry season.

Lifespan : Adults collected in the field, kept in captivity and fed
every night with honey, lived for 2 to 15 days. As a rule the males were
kept alive for a shorter period than the females. It was very essential
to spray the cages dally with water 1n order to keep a hlcrh mo:sture
level in the wire screened cages ; this was achieved by 2 to 3 sprayings
per day and by puting wet towels over ‘the top of the cages.

[n view of the wish to airmail specimens for microbiological studies
to Institutes outside Thailand a preliminary test was undertaken to
see how long males and females are able to live under low tempera-
ture conditions. On the 25th of June wild caught males and females
(age unknown) were put in small glass vials in a refrigerator at 42
to 3°C in which they remained alive for 1 day (3) and 8 days (%)
respectively.

Mating and oviposition : On the occasion of the night excursion at
Mae ]uac Cattle Breedmg Station of 15th Ju[y 1963 matmOr of L. grisei-

fusa was observed around the eyes of a waterbuffaloe, kept in the open

11
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air, between 22.00-23.00 h. Several lots of adults were kept in captivity
between 27th June and 24th July 1963 in our laboratory in order to
gain some information on the mating and on the oviposition Despite
the regular checkmg, mating was observed on]y very rarely, €.g. on

I17th July between 22.00 and 23.00 hours. The same observation was
made during the nights of the 18th to the 20th July 1963.

The number of generations 1s still unknown but it would appear
from Table No. 5 that two peaks of flight exist during the year, namely
a first in September/October (during the monsoon season) and a second
one in December/January. The lowest flight activity 1s encountered
prior to the onset of the rainy season.

TaBLE 5

Showing number and sex ratio of L. griseifusa ccllected at
Livestock Breeding Station, Chiengmai, at weekly intervals,
every Thursday, for 1 hour (22 30 - 23. 30}
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Observations on migratory habits

According to the observations made in Cambodia during 1958
(BUTTikER 1965) this species may exhibit a very pronounced migratory
behaviour at least under certain weather conditions. However, no
obvious displacement movements have been observed during the field
observations in June and July 1963.

2.1.3 Miscellaneous noctuidae

Four other noctuids were collected at the L.B.S.C. from the eyes
of the domesticated pig, Viz.
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Blasticorhinus rivulosa WiLK. 1865  Mocis undata FaBr. 1775

record of 23rd July 1963 record of 14th July 1963
Hypena conscitalis WLK. 1865 Nanaguna breviuscula WLK.
record of 23rd July 1963 1863

record of 23rd July 1963

However these species are regarded as occasional visitors only.

Distribution :
Blasticorhinus rivulosa : E. India, Formosa, Ceylon, Philippines,

]ava (NYE 1965)

Hypena conscitalis : W. and C. Africa, Mocambique, Seychelles,
Java, Ceylon, Australia, Formosa, Burma, India (NYE 1965)

Mocis undata : Congo, Kenya, Uganda, Rhosedia, S. Africa, Sey-
chelles, Formosa, China, India, Burma, Philippines, Andamans, Java,

Assam and Ceylon (NYE 1965)

Nanguna bYEUILlSCUICI New GUIDC&, BOI'IICO, S Austraha, LOHlSladE

Arch., Sarawak (NYE 965)

According to KarsuoveNn (1951) the caterpillars of Mocis frugalis
were found on graminae, such as sugar cane, maize, rice, etc. in Indo-
nesia. [he distribution ranges from Australia to W. Africa.

Mocis undata (= syn. Remigia archsia CraM.) feeds on leguminosae,
e.g. Mucuna, Tephrosia candida, Calopogonium and Derris. Distribution
from Africa, S.E. Asia to the Philippines. The same author (KALsSHOVEN
1951) gives some information on Nanaguna breviuscula ; the caterpillars
feed on mango and leguminosae in E. Java. Dlstnbutlon from India
to Australia.

The genus Hypena has also a very wide distribution. Hypena
proboscidalis L., for example, 1s known from Europe, where the caterpil-
lars were recorded feeding on Urtica dioeca (WARNECKE 1927).

Calpe minuticornis GUEN. was collected only once in Cambodia
during the observations made in 1958 (BUTTikER 1962 b). However,
no further records on this species have been obtained ever since, either

in Thailand or in Cambodia.

2.2 Pyralidae

A large number of pyralidae are known as serious agricultural and
horticultural pests in their larval stage (KaLsnoven 1951, Evans 1952,
SORAUER 1953).
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2.2.1 Botyodes asialis * GUENEE, 1854 (Pyraustinae)

Own records : Thailand, LL.B.S.C. This species has been collected
on the 14th and 15th July 1963 at night from the eyes of the domestic

pig, and at the forestry camp at Ban Mae Khi Nai (nr. Fang) on the
7th and 2Ist Jyly 1963 on elephants.

Distribution : Baluchistan, throughout India, Ceylon, Burma and
Borneo (Hampson 1896), W. Africa, Uganda, S. Africa, India, Ceylon,
Singapore, Sarawak, New Guinea (WHALLEY 1965).

Development stages : Fgg and pupa unknown. Larva: short and
thick (Hampson 1896).
Host plants : Ficus sp. (Hampson 1896).

2.2.2 Botyodes flavibasalis Moore 1867 (Pyraustinae)

Own records : N. Thailand, L.B.S.C. Collected once only from a
domestic cow (22nd July 1963).

Distribution : Sikkhim, Assam, Calcutta, Burma, Sumatra, New
Guinea (Hampson 1896). New Guinea, Philippines, India, Ceylon,
Malaya, Sumatra (WHALLEY 1965).

General remarks : This is a rather scarce eye-frequenting species.
Development stages : unknown.

Host plants : unknown.

2.2.3 Filodes fulvidorsalis HUEBNER, 1806—1824 (Pyraustinae) (Fig. 7)

Ouwn records : N. Thailand, Zoological Gardens, Chiengmai, on the
18th, 22nd and 24th July in fairly large numbers, but only 1 specimen
each 1 the collection.

Distribution : Réunion, throughout India, Ceylon, Burma, Anda-
mans, Nicobars, The Philippines, Borneo, Java, Sumbava (HAMPSON
1896). East and West Africa, South Africa, India, Ceylon, Malaya,
Java, New Guinea, The Philippines (WHALLEY 1965).

Eye-frequenting behaviour : Recorded from the sambar (Cerous
unicolor ), where 1s seems regularly feeding.

General remarks: This species 1s a very shy moth and was much
disturbed by light. Several specimens escaped very hurridly so that
we obtained only three adults.

Development stages : Eggs : unknown. Larva: olive-green with a
subdorsal whitish fascia, each somite with several black warty spots ;

head yellowish, legs black (Hampson 1896). Pupa: red, with long

* The distribution of the genus is confined mainly to S.E. Asia and Indonesia.
Monrok (1960) described a new species, B. borneensis, from Borneo.
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Fig. 7. — Filodes fulvidorsalis HUEBN. (Pyrahdae) expanse 36 mm.
Host : Sambar (Cervus unicolor) from Chiengmai.

sheaths for antennae and proboscis, the former serrated (Hampson

1896).
Food plant : Thunbergia allata (Hampson 1896).

2.2.4 Margaronia stolalis * GueN. 1854

Margaronia 1s a genus with numerous species, their larvae preferring
Moraceae and Apocynaceae as food plants. Males have a protruded
“genital brush”.

Ouwn records : N. Thailand, Chiengmai, almost regular]y at small
numbers in July 1963.

Distribution : This 1s a fairly common species in the Chiengmai
region. Iropical and warmer temperate zones, Nepal, Sikkhim, Assam,
Ceylon, Pulo Laut, Borneo, Australia (Hampson 1896). India (Calcutta,
Sikkhim), Africa (British East), Borneo, Cameroon, Celebes, Ceram,
Ceylon, China (West), Congo, Fiji Islands, Java, Natal, New Guinea
(British and Dutch), New Hebrides, The Phlhppmes, Pulo Laut,
Seychel]es Sumatra, Tonkin, Uganda (KLIMA 1939) In addition to
above : Madagascar, Mauritius Malaya and Burma (WHALLEY 1965).

Eye-frequenting behaviour : records from waterbuffaloes, cattle,
sambar and domestic plg

* Margaronia stolalis = syn. Diaphania stolalis GUENEE.
syn. Glyphodes stelalis GUENEE.
syn. G. diurnalis SWINHOE.
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Development stages : unknown.

Host plants : Ficus glomerata, F. mfectana Ficus sp. (MATHUR and
SiNGH 1963).

Kacsuoven (1951) mentions several 9 species of Margaronia from
Indonesia, viz.

Margaronia spp. On gambir in Indonesia.

Margaronia bivitralis Recorded from Ficus spp. (Indonesia).

Margaronia caesalis Caterpillars on Ariocarpus spp.,, distribution from India
to New Guinea and The Philippines.

Margaronia indica Caterpillars feeding on Cucurbitaceae from Mediter-
ranean Sea to S.E. Asia to Australia.

Margaronia itysalis Recorded from Ficus spp. (Indonesia).

Margaronia laticostalis On Lansium domesticum (Meliaceae) in Indonesia.

Margaronia marginata In E. Sumatra, feeding on leaves and flowers of Rubia-

ceae. Distribution from Sikkhim (India) to Australia and
South-West Pacific Islands.

Noxious on gambir and Gardenia.

Margaronia psittacalis In Indonesia.

Margaronia pulverulentalis Recorded from W. Java.

Margaronia unionalis Distribution from S. Europe, S. and W. Africa to S.E.
Asia and Australia.

Margaronia indica Has been recorded from the mediterranean countries
and South Asia to Austraha.

Margaronia hyalinata L. Is an important pest of cucurbits in the W. Indies and
Jamaica. Distribution from Canada to S. America.

Margaronia ocellata Has injuried rubber in nurseries in the Gold Coast and

inflicted damage to Kickxia elastica in West and East
Africa (SoraUER, 1953).

2.2.5 Pagyda salvalis Wik. 1859 (Pyraustinae)

Ouwn records : N. Thailand, Chiengmai region at Ban Pong (25.\/1.
1963) on waterbuffaloes and L.B.5.C. (16 July 1963) on pig; Fang
region at Ban Mae Khi Nai (21.VII.1963) four specimens on elephant

Distribution : Japan, Sikkhim, W. and S. India, Ceylon, Burma,
Pulo Laut, Borneo (HAMPSON 1896). India, Ceylon. Thailand, Ma]aya
and Borneo (WHALLEY 1965).

Eye-frequenting behaviour : recorded from waterbuffaloes, pig and
elephant.

General remarks: This species 1s rather rarely met with in

N. Thailand.

Development stages : unknown.
Host plants : unknown.

2.2.6 Pionea * aureolalis LEDERER 1863 (Pyraustinae)

Own records : N. Thailand, Chiengmai region at H.B.S. on 2Znd
July on cattle, at L.B.S.C. on 9th July on pigs, 20th July on water-

* According to Sorauer (1953) P. traducalis ZeLL. inflicts in Siam damage to
Pithecolobium saman, the host plant of Tachardia lacca KERr.
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buffaloes, 22nd July on pigs, at the Zoological Gardens Chiengmai
on sambar on [8th July and 23rd July 1963, at Ban Mae Khi Nai
(nr. Fang) on 2Ist July 1963 on elephant.

Distribution : Dharmsala, Sikkhim, Khasis, Ceylon, Andamans
(Hampson 1896). Seychelles, India, Ceylon, Laos, The Philippines,
New Guinea (WHALLEY 1965).

Eye-frequenting behaviour : Recorded from waterbuffalo, cattle,
sambar, domestic pig and elephant. At L.B.S.C. also on cattle on
5th December 1963, and in the Mae Chaem District (Hot) 2 specimens
between 23rd and 27th July 1964 on cattle.

General remarks : P. aureolalis 1s a fairly scarce species in N. Thailand.
Development stages : unknown.

Host plants : unknown.

2.2.7 Pionea damastesalis WLK. 1859 (Pyraustinae) (Fig. 8)
Own records : N. Thai-

land, Chiengmai region and
near Fang very regularly
found at night. With a few
exceptions only males were
collected from the eyes of
the mammalian hosts. Adults
were frequently found at
night in the jungle particu-
larly on ﬂowermU trees of
Terminalia spp. or in secon-
dary forests near Chiengmai.
The species i1s very common
and the first eye-frequenting
record was noted in Cl’]lCl’lg- Fig. 8. — Pionea damastesalis WLK. (Pyralidae),

mai township on the 24th expanse 23 mm. Hosts : Cattle, waterbuffaloes,
June 1963. There are al- sambar, pig, elephant, horse and mule, from

together 39 records with over Chiengmai, N. Thailand.

a 1000 specimens collected

between end of June and

Z4th July 1963. Additional records are for the rest of the one year
observation period, viz. from July 1963 — May 1964, 70 specimens on
cattle and waterbuffaloes were collected. Also 6 specimens were collected

on cattle in Mae Chaem District between 23rd and 27th July 1964.
Distribution : India, Ceylon, Thailand (WHALLEY 1965).

Eye-frequenting behaviour : Very commonly found on pig (the main
host species), waterbuffalo, cattle, sambar, elephant, horse and mule.
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SorAUER (1953) mentions several Pionea species noxious to agri-
cultural crops, e.g. P. despecta BuTL. from Hawan on sweet potatoes ;
P. ferruginalis HeN. on Capsicum annum in green-houses from Japan,
the adults being diurnal ; P. forficalis from Europe on cruciferous
crops, the adults flying at dusk ; P. rubigalis GUEN., a nocturnal species,
from North America on vegetables, tobacco etc.; very harmful.

Fig. 9. — Adults of Lo-
bocraspis griseifusa Hmps.
on eye of waterbuffalo
infested by Keratocon-
junctivitis epidemica.

Note the flow of lachry-
mation and the formation

of pus.

[t was noted on several occasions that Pionea damastesalis may frequent
also places not actually belonging to the eyes; we witnessed that this
species may feed on lachrymal secretions on the cheeks of the host
animals (cattle, waterbuffalo) heavily infested with Keratoconjunctivitis
epidemica (Fig. 9). In one instance did we notice also P. damastesalis
attached to a wound on the back of a horse. An attempt of visiting a
human eye was witnessed at Mae Joak on the Znd July 1963.

General remarks : This 1s a very common species in N. Thailand.

Development stages : Eggs : We obtained several times viable egg
batches from females kept in captivity. The eggs were covered with a
greyish felt-like material. The oviposition took place in vials in which
strips of blotting paper were placed. The larvae hatched after 2-3 days.

Host plant : unknown.

2.2.8 Pionea flavicinctalis SNELLEN 1890 (Pyraustinae)

Own records : N. Thailand. Fang, | male on 6th July 1963 on water-
buffalo ; Forestry camp Ban Mae Khi Nai (nr. Fang) 8 specimens on
21st July 1963 on elephant.
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Distribution : Sikkhim (Hampson 1896). India, Ceylon, Thailand,
Laos, W. China, Formosa, Java, Malaya (WHALLEY 1965).

Eye-frequenting behaviour : Scarce on cattle, fairly numerous on
elephant.
Development stages : unknown.

Host plants : unknown.

2.2.9 Typsanodes linealis Moore 1867 (Pyraustinae)
Ouwn records : N. Thailand. 2nd July 1963 Horse Breeding Station,

Chiengmai, Thailand, only one specimen from a mule.
Distribution : The distribution of the genus seems to be confined

to S.E. Asia, Philippine Islands and Indonesia, Dharmsala, Sikkhim,

Ceylon, Andamans (Hampson 1896) ; India, Ceylon (WHALLEY 1965).

Eye-frequenting behaviour : One record only from a mule.
Development stages : unknown.
Host plants : unknown.

2.2.10 Bradina admixtalis WLK. (Hydrocampinae)

Own records : N. Thailand, Chiengmai, 28th November 1963 ;
Chiang Dao two specimens on the 7th July 1963 from cattle. This
species was collected only very irregularly at the Livestock Breeding
Station, Chiengmai, during July 1963 from cattle and waterbuffalo ;
also one record on the 28th of November 1963. One specimen was
collected from cattle in the Mae Chaem District between 23rd and

27th July 1964.

Distribution : Natél, Japan, throughout India, Ceylon, Borneo,
Perak (Hampson 1896). Africa, India, Ceylon, Burma, China, Maldive
Islands, New Guinea and Australia (WHALLEY 1965).

2.3 Geometridae

2.3.1 Hypochrosis flavifusata Moore 1887 (Ennominae)
Ouwn records : N. Thailand, L.B.S.C. This 1s a fairly abundant

species with regular records from cattle, waterbuffaloes and pigs. On
the 18th July 1963 we collected three specimens for example, and
from July 1963 to 12th March 1964 numerous specimens on cattle and
waterbuffaloes were found. Zoological Garden on sambar (26th Decem-
ber 1963).

Distribution : N. India, Sikkhim, Burma, Shan States (in E. Burma)
(FLETCHER 1965).
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2.3.2 Hypochrosis korndorfferi SNELLEN 1877 (Ennominae)

Own records : N. Thailand, Livestock Breeding Station, Chiengmai
from July 1963 to 2nd April 1964 (last record).

This species was recorded ten times from cattle and waterbuffaloes
in July, November and December 1963 and April 1964 in single
specimens, except on the 12th December when 4 specimens were
collected within the standard collecting time of | hour.

At the Zoological Garden, Chiengmai, single specimens were col-
lected from the sambar on the 23rd July 1963, also from the Mae
Chaem District four specimens on cattle between 23rd and 27th July
1964.

This species 1s less common than H. flavifusata. _
Distribution : Sumatra and the Philippines (FLETCHER [965).

2.3.3 Peratophyga * sp. nr. tonseae DEBAUCHE (Ennominae)
Own records: Thailand, Livestock Breeding Station, Chiengmai,
on the 23rd July 1963 on pig (single record only).

Distribution : Type specimen from Celebes (not in the British
Museum) (FLETCHER ]965).

2.3.4 Semiothisa ** fasciata Fasr. 1775 (Ennominae)
(== syn. Macaria fasciata)

Own records : N. Thailand, L.B.S.C. Regularly found in small
numbers on waterbuffalo and cattle ; this was a fairly common species
on pigs during July 1963, on 5th September |2th September 1963
one spec1men each on cattle, and on 18th and 23rd July 1963 several
specimens on sambar (Zoologlcal Garden, Chiengmai).

Distribution : Throughout India, Ceylon, Burma, Andamans (Hamp-
soN 1896). S. India and Ceylon (FLETCHER 1963).

Development stages : Larva green with dorsal and sublateral yellow
stripes, or brown with the stripes white (Hampson 1896).

Food plant : According to Hampson (1896) on Mimosa concinna.

2.3.5 Semiothisa myandaria Wrk. 1863 (Ennominae)

Own records : N. Thailand, LL.B.S.C. during July 1963 ; also on
23rd April 1964 one specimen on cattle, on 24th July 1963 and on

* Peratophyga aerata Moore, 1867, has been recorded from Japan, Simla, Kulu,
Khasis (Hampson, 1896).

** S. inaequilinea was recorded from the eyes of cattle in S. Africa and referred to
in the Annual Report of the Division of Entomo]ooy Dept of Axcrrlc:ulture Pretoria
(1954-1955) and by Du Toit (1958) on sheep (BUTTIKER, 1964). The genus Semiothisa
occurs also in N. America from where at least four species are known, viz. S. signata,
S. cyda, S cydica and S. melanderi (RiNDGE, 1959). S. notata L. and S. liturata CL. are
fairly common in England (GoaTer, 1955/56), S. alternaria has been recorded in the
Tessin (S. Switzerland).
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12th December 1963 at the Zoological Garden, Chiengmai, on sambar.

At Ban Mae Khi Nai (forestry camp near Fang) on elephant on the
7th and 2Ist July 1963.

S. myandaria was also recorded from a waterbuffalo on the 30th May
1964 at L..B.S.C. during the routine weekly collecting. Also two speci-
mens on cattle in the Mae Chaem District between 23rd and 27th July
1964.

Distribution : N. India, Canara, Nilgiris (Hampson 1896). India,
Burma, Singapore, The Philippines (FLETCHER 1965).

2.3.6 Scopula * attentata WLk. 1861 (Sterrhinae)
(= syn. Acidalia attentata WLK., 1861)
(= syn. Craspedia remotata GUEN., 1857 (?))

Own records : N. Thailand, Fang (Agricultural Research Station),
on 6th July 1963 on cattle and waterbuffalo ; and in the forestry camp
near Ban Mae Khi Nai (Fang district) on the 7th July 1963 on elephant.

Distribution : Ceylon, India, Burma, Andamans, Nicobar Island,
Tonkin, Hainan, Formosa, Sunda Island (FLETCHER 1965).

2.3.7 Somatina anthophilata GUEN. 1857 (Sterrhinae)

Own records : N. Thailand, on L.B.S.C. on pig fairly common ;
also on waterbuffalo and cattle on 25th July, 15th August 1963, 2nd Feb-
ruary and 6th February 1964, 23rd April 1964 (one specimen each).

Zoological Garden, Chiengmai, on sambar on 24th July 1963

(2 specimens).
Also 3 specimens in the Mae Chaem District on cattle between

23rd and 27th ]uly 1964.

Distribution : Throughout India, Ceylon, Burma (Hampson 1896).
India, Burma, Malay Archipelago, Thailand, Tonkm China, Hainan
(FLErCHER 1965).

2.3.8 Pingasa chlora crenaria GUEN. 1857 (Geometrinae)

Own records : N. Thailand, region L.B.S.C., one specimen from
the pig on 23rd July 1963. Ban Mae Khi Nai (forestry camp near
Fang) four male specimens from the elephant on 2Ist July 1963.
Mae Chaem District on 23rd/27th July 1964 on cattle or waterbuffalo.

Distribution : India (FLETCHER 1965).

P. chlora javensis WARR. ; the caterpillars have been recorded feeding
on Cajanus in S.E. Asia (KaLsHOVEN 1951).

P. chlora Cram. 1779-1783 (= syn. Hypochroma crenaria (GUEN.
1857).

* The genus Scopule has a wide distribution and S. floslactata HAw. and other
species are commonly recorded in England (GoATER, 1955/56).
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Distribution : Throughout India, Ceylon, Burma, Nias Island, Java,
N. Australia, Duke of York Land (Hampson 1896).

Development stages : Larva : olive-green with purale brown lateral
stripes and 1ong1tudinal sublateral line. Pupa: red-brown with black
speckles and segment mark.

P. ruginaria (larvae) were recorded from a number of crops, e.g.
avocado pear, Averrhoa, Nephelium; the species is said to be very
common in S.E. Asia (KaLsuoven 1951).

Pingasa sp. 1s a pest of the cedar (Cedrala) in Queensland (Brim-
BLECOMBE 1958).

2.4 Lycaenidae (Lycaeninae)
2.4.1 Lampides boeticus L. 1767

(= syn. Cosmolyce boeticus 1..)
(= syn. Papilio (Plebejus) boeticus L.)
This species 1s considered to be an accidental eye-frequenting
lepidoptera as only once did we collect a specimen, from an eye of a

domestic pig (23rd July 1963, L.B.S.C.).

L. boeticus 1s a species with a very wide distribution range, viz. from
Mediterranean Sea, England and Continental Europe, Soutbern Central
Europe, tropics and subtropics of the Old World, Hawai, Australia.

3. Resting Places

3.1 Day-time resting places

Several day-time excursions were carried out mainly in the neigh-
bourhood of Chiengmai with the aim of tracing the resting places of
the various lepidoptera concerned.

On the 10th July an excursion to the secondary Pterocarpus-Forest
near L.B.S.C. was carried out where 4 3 of Pionea damastesalis in the
lower parts of the regrowth of Pterocarpus tuberculatus were found.
On the 11th July a total of 10 specimens of P. damastesalis, all males,
were collected within 1 hour approximately.

On the occasion of several other occasions late in the afternoon
during July 1963 it was confirmed that this species was common 1in
this particular habitat. At the same sampling site Lobocraspis griseifusa
and Arcyophora sylvatica (sex not determined) were found at several
Instances.

The vegetation had a height of ¥~ m. in a field covered with
regrowth of Pterocarpus tuberculatus, D. obtusifolius, Pentacme siamensis,
Shorea obtusa and other members of the dry Dipterocarp forest associa-
tion (LoerscH 1958). An adjoining forest comprising trees of 12-
15 m height was also visited by us and specimens of all three moth
species -were found.
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3.2 Night-time resting places

Prior to our investigations no indication existed as to the where-
abouts of the adult eye~frequenting ]epidoptera in their natural habitat.
On the 28th June the first indication occurred when we met | 3
of A. sylvatica and | 2 of Pionea damastesalis on wing in the secondary
Dipterocarpus-Forest at 1.B.S.C. The age of the trees about 6-8 years.
In an ad]01n1ng clearlncr with regeneratmg vegetation (helght approx.

50-90 cm.) P. damastesahs was also a very common species.

These findings were confirmed on the 10th July where also speci-
mens of A. sylvatica and L. griseifusa were found in addition to several
P. damastesalis.

On the occasion of several excursions to the Botanical Gardens
and along the Doi Sutep Road it was found that P. damastesalis (3) 1s
attracted by the flowers of Terminalia chebula.

On the 22nd July P. damastesalis was again very common in the
Botanical Gardens and the specimens, both sexes, were aiready on wing
from 7.15 p.m.

The time of swarming 1s apparently controlled by a response to low
light intensity, and in Thalland the onset of the flight was advanced
by several minutes when a full moon was exposed. We also noted
that the spec1mens kept in the insect cages on the shaded veranda of
our bungalow became active in the evening at least 20-30 minutes
earlier than those exposed to out-door light conditions.

[t was observed that almost all adults of the eye-frequenting lepido-
ptera were avoided from artificial light. Although several species were
met in the center of Chiengmai township, where houses were surrounded
by gardens and where cattle and waterbuffaloes were kept at variable
numbers, at no time did we notice any specimens in our bungalow.
A difference of behaviour towards light was noted, however, between
the species belonging to the noctuidae and the geometridae/pyralidae.
The members of the former family were not disturbed when using
for collecting artificial light and filming. Whenever the specimens had
settled at the eyes they remained there until feeding ended.

In the case of the geometrids and particularly pyralids we gained
the impression that they were much disturbed by the torch light.
Filodes fulvidorsalis, for example, was fairly common on the sambar
but only 3 times did we succeed in catching a specimen.

[t 1s of interest to note that swarming was much reduced during
heavy rain; when the rain ceased the flight activity began again and
continued in a normal manner.

Prior to the investigations in N. Thailand during 1963, nothing
was known about the phenology of the eye- frequentlng lepidoptera in
S.E. Asia. Specimens of L. griseifusa were collected only during May
and June in 1958 and 1960 (BitTikErR 1959, 1962 a). The expedition
to Chiengmai in 1963 revealed that most of the geometrid and pyralid
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species occur during the whole year round, the observations on L.
griseifusa and A. sylvatica have been summarized in Tables No. 2

and 5.

4. Environment

The environment of the adult eye-frequenting lepidoptera near
Chiengmai was the association of the dry Dipterocarp forest * whereas
the habitat of the eye-frequenting noctuids in particular near the Fang
Agricultural Research Station belonged to tropical semi-evergreen
forest ** of N. Thailand.

On account of Terminalia chebula bemg at least one of the host
plants of L. griseifusa it 1s of interest to note that T. chebula plays a
small part in both forest plant assoclations.

An attempt was made to find out whether eye-frequenting moths
occur near shifting cultivation villages on Do1 Sutep. Due to several
circumstances it was unfortunately impossible to obtain any informa-
tion in this regard. However on a later occasion Mr. Pichai Manichote
found numerous specimens in the Hill Tribe villages *** near Hot,
Mae Chaem District, on altitudes of approximately 600-800 m., viz.
the following species :

Arcyophora sylvatica (8 + &) > 20
Hypochrosis korndorfferi 4
Lobocraspis griseifusa S+9 =30
Pingasa chlora crenaria
Pionea aureolalis
Pionea damastesalis
Semiothisa myandaria
Somatina anthophilata

WO B —

The type of vegetation in the close surroundings of these sampling
sites belonged to the dry Dlpterocarpus forest changmg Oradualiy to the
Hill Evergreen and Comferous forests occurring above the 1000 m.
level. The main tree species are Dipterocarpus alatus, D. costatus and
Hopea odorata, developing into tall trees with large diametres.

Generally speaking the S.E. Asian flora covering roughly Indo-
China, Taiwan, Thailand, Burma and Assam belongs to the palaeo-
tropical vegetation belt which extends from Africa (except the Cape

* The four charactenstic tree species are : Dipterocarpus tuberculatus, D. obtusi-
folius, Pentacme siamensis and Shorea obtusa.

** The dry Dipterocarp and the tropical semi-evergreen forests both belong to
areas below the 1000 m level.

**% The villages visited were Amkud (23rd July), Mae Kae Mook (26th July),
Kongkak and Pang Hin Phon (27th July 1964).
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and Mediterranean strip) to Asia South of the Cancer, The Philip-
pines, the Sunda Islands, Newguinea, The South Sea Islands and New
Zealand (with the exception of the southern tip) (Fig. 10).
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Fig. 10. — The Botanical Regions of the Old World and Australia (on the basis of
ENGLER's Syllabus, 1964).
[. Holoarctic flora ; II. Paleotropical flora ; IV. Flora of the Cape of the Good Hope ;

V. Australian flora; VI. Antarctic flora.

It can be assumed, therefore, that eye-frequenting lepidoptera may
be found in some other areas of S.E. and S. Asia, particularly in botani-
cal subregions where similar vegetations exists. The distribution range
of several eye-frequenting moths found in N. Thailand extends over
a considerable part of Asia and related lepidopterous species occur
equally in many countries of that continent. We consider that in the
deciduous and evergreen forests of the palaeotropical belt, in particular
the Oriental Region and East Indies (Indonesia to New Guinea, etc.)
eye-frequenting moths on mammalian hosts may be discovered without
too much difﬁculty.

These notes reflect the stand of investigations as per st of February

1965.
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5. Parasites

During our daily routine inspections of the moths l(ept n captivity
we noted on the 12th July 1964 a specimen of Mermis sp. (Nematoda,
Vermes), which left the body of a female L. griseifusa. According to
the information obtained by Mr. J. W. CoLgs. British Museum (Nat.
Hist.), London, all species of the Mermithidae have a similar life
history to Mermis nigrescens DUuJARDIN 1842, 1.e. parasitic in insects or
some other invertebrates in their larval stages and free-living as adults.

For more details on the biology it 1s referred to the paper of BavyLis
1944).

6. Conclusions and Summary

A historical review on the records of eye-frequenting lepidoptera
so far found in Africa and Asia has been included. Since the discovery
of this peculiar habit by NEAVE in Nyasaland and Poulton in Tanganyika
during 1915 another 15 records from Africa and Asia have been pub-
lished in the entomological literature.

On the basis of the observations made in Thailand 1t would appear
that there are three different groups of eye- frequentmg moths, viz. a
Ist category with a strict, a 2nd category with a falrly well developed
and a 3rd category w1th an irregular or occasional eye-frequenting
behaviour. The species involved be]ong to the noctuids, pyrahds and
geometrids. The only record of Lampides boeticus {Lycaenidae) is most
probably an accidental record as this species was observed once only.

It 1s still an open question whether some of the species of the second
and 3rd category may feed on salty exudates (e, g. urine, swet etc.) or
on moist soils containing a certain content of mineral salts.

So far no true parasites among the lepidoptera on human beings
or animals were known. However, there are marginal parasites in
tineids and one pyralid as mentioned by MarTiN (1946), NEVEU-
LemaIre (1938) and CameroN (1964). The investigations on the eye-
frequenting behaviour of moths is of a particular interest as it would
appear that at least the groups of lepldoptera with very pronounced
eye- frequentmg habits are very close to true parasmsm Further
investigations are indicated in order to find out the role played in the
transmission of eye-diseases as well as in the degree of blood sucking
and feeding on pus of each species observed.

Taking into consideration the strict eye-frequenting behaviour and
the host specifity of the noctuids Arcyophora sylvatica and Lobocraspis
griseifusa on cattle, waterbuffalo and sambar additional host records

were obtained during 1963 and 1964 since the last publication (BiTTI-
KER 1964 and 1965), viz.
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Hypochrosis korndorfferi from cattle and waterbuffalo
Hypochrosis flavifusata from the sambar, and
Pingasa chlora crenaria from cattle and waterbuffalo

[t can be assumed that several additional hosts might be found in
domestic and/or wild mammals.

With regard to the development stages of the eye-frequenting moths
in N. Thailand egg, larvae and pupa are known only from a few specxes
We were successful in obtaining eggs and Ist instar larva of L. grisei-
fusa and Pionea damastesalis.

[t was shown that several of the lepidoptera investigated occur in

Thailand during the whole year round. For Arcyophora sylvatica
and Lobocraspis griseifusa the main flight period is during the monsoon
season. A second peak of occurrence for L. griseifusa has been observed
during December and January. It was shown that Pionea damastesalis,
Margaronia stolalis, Hypochrosis korndorfferi, Semiothisa fasciata and
Somatina anthophilata were recorded more or less regularly during the
whole year round. The remaining species have not been observed as
regularly due to their more restricted host spectrum, or on account of
their more restricted seasonal occurrence. }

Whilst conducting a large number of excursions in the neighbour-
hood of Chiengmai we were able to trace the day and night-time rest-
ing places of L. griseifusa, A. sylvatica and Pionea damastesalis. These
consisted of a recently cut brush wood type of secondary dipterocarp
forest.

From the information on the distribution of several moths referred
to in this paper it 1s assumed that the eye-frequenting behaviour may
occur in other parts of Asia as well, partlcularly mn reglons where suitable
vegetation conditions for the same or related species prevail. This
could particularly be the case in the following subregions of the palaeo-
tropical region :

India and Ceylon

Malaya and Indonesia

New Guinea and Papua
and eventua]ly

Melanesia and Micronesia.

With regard to the habitat the eye-frequenting moths were found in
the dry dlpterocarpus and the troplcal semi-evergreen forests. Arcyo-
phora sylvatica and Lobocraspis griseifusa have been found so far at
altitudes of a few meters above sea level (Kampot District, Cambodia)
to approximately 800 m. in the Mae Cham (Hot) District in N. Thai-
land.

Contrary to the observations made in Cambodia in 1958 no dis-
placement movements were detected in any of the lepidoptera during
the expedition in N. Thailand. It has to be mentioned, however, that

12
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no observations in this regard could be made prior to the onset of the
rainy season, due to the late commencement of the field observations
in June 1963.

A parasitic nematode, Mermis sp., was found in a female of Lobo-
craspis griseifusa.
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