10 BIONOTES

an expanse of 84mm and females with an expanse of 43mm
have an expanse of 97mm. Males with a forewing expanse
of 30mm have an expanse of 70mm. These figures indicate
that raya is rather more variable in size than was previously
reported.

Phalera grotei Moore

Horsfield, T. & E. Moore, 1857-59. Catalogue of the
Lep. Insects in the Museumof the Hon. East India Co., Vol.2:
434,

Material Examined : 2 ex. : 20.viii. 1996; 6.vii. 1998
Durgapur, Nainital 1700m.

Forewing length : 35 - 38mm.

Known Distribution : Uncertain within India, but
extending to Sumatra and Borneo (Holloway 1982).

Remarks : A rare species in the study area. Holloway
(1983) notes that it is found at low elevation in Borneo, so
perhaps it is commoner at low elevation in Kumaon.
According to Holloway (1982), Kiriakoff (1968) gave
erroneous distribution for most of the species in this group.
The present record probably constitutes the western most
limit of its range in the Himalaya as well as an altitudinal
record for the species.

Compared with the male illustrated by Holloway
(1983), the specimens examined are paler, with the orbicular
and reniform as well as the antemedial, postmedial ond
submarginal markings clearly defined. These markings are
obscure in the illustration. Such variation 1s to be expected
from individuals from the drier western Himalaya.

P. grotei can be distinguished from the very similar
raya in the Himalaya by the vertex of the head being white
(brown in raya), the forewing recto being dark leaden grey
(pale silvery grey in raya) with a basal suffusion of white
scales below the costa which contrasts with the leaden grey
on the remainder of the wing. The buff apical patch is
proximally rounded as in raya and the postmedial lunulate
band is continued through the buff sub-apical patch as a
paler brown, lunulate band to the costa. This is not prominent
or altogether obsolete in raya.

Discussion

The four species of Phalera discussed above have
all been recorded fromm a single location. Given the vaned
topography and vegetation types that are met within
Kumaon, it is not unlikely that one or more species of this
genus will be added to the known fauna when a thorough
survey is undertaken. None of the new records appear to be
recent introductions to the area and the reason that these
were not previously recorded is probably the lack of
collections from below 1600m in the area.
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As is to be expected in insects from the drier western
Himalaya, the individuals are paler than eastern and southern
Indian populations, so that the markings are clearer. This
tendency is also evident in such diverse groups as the Neptini
(Nymphalidae) , Delias Huebner (Pieridae) and Aglais
Dalman (Nymphalidae) among others.

In the matter of size, there is some inconsistency, with
parivala smaller and procera and raya larger than eastern
and southern Indian populations. All the species appear to
be univoltine and on the wing during the wettest part of the
year. These moths are commoner in years of heavy rainfall
and rather scarce in drought years.

During daylight hours, they depend entirely on their
very effective camouflage for survival. They do not have
the ability to "make a quick getaway" as do most Noctuids
and even some Notodontids, but have to unroll their wings
and vibrate them in order to achieve flight temperature.
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Pollutionis now the mostimportantlimiting factor for
man. Inthe underdeveloped nations shortage of available food
andresources is associated withchronicpollutionand disease
caused by human and animal wastes, while in the affluent or
developed nations agroindustrial chemical pollution is now
more serious than organic pollution. In addition, global









