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DESCRIPTION:

Moths, some of Earth’s most ancient residents, evolved long before dinosaurs roamed the
planet. With a stunning diversity of over 160,000 species around the globe, they along with
butterflies make up one in ten known non-microbial species on Earth, reflecting a richness of
life that deserves our attention.

This delightful book takes you on a journey into the mesmerizing world of moths in the
Sikkim Himalayas, showcasing the captivating variety of these often-underappreciated
creatures. While butterflies often steal the limelight, it's fascinating to note that moths have
been around for over 150 million years longer! These remarkable insects play essential roles
in our ecosystem, serving as crucial pollinators and as sustenance for countless animal
species, including humans.

This pioneering book is the first of its kind to focus on the moths of the breathtaking Sikkim
Himalayan area, which is celebrated for its natural beauty. Sikkim is home to the third
highest mountain in the world, including that of an UNESCO World Heritage site that
harmoniously blends nature and culture. Despite being the second smallest state in Indian,
Sikkim is a bio-diversity hotspot, showcases one of the highest concentrations of plant and
animal life. As the only Organic State in India, it provides an exceptional environment for
studying both flora and fauna.

Readers will explore a range of captivating subjects, including moth biology, evolution,
pheromone signaling, camouflage strategies, and amazing adaptations in hearing, co-
evolution with plants and the production of silk like Eri, Muga, and Tussar, stemming from
wild moth'’s native to this vibrant region.

The book features over 900 seldom-seen moth species, with more than 390 vividly
showcasing the ventral aspects of live moths—a truly remarkable achievement! Notably, over
90% of the stunning 1,500 color photographs were taken using a smartphone, illustrating the
power of accessible technology. The author passionately advocates for citizen science and
community involvement in conservation. This initiative celebrates the accessibility of nature
documentation through smartphone photography, inviting everyone to engage with and
appreciate the wonders of the natural world!



(;;;;zfg%é;yﬂk/
The lascinating world of

e

¢

/7/(1 PO BUmADSE) o | /V477//;6 '

Vohan Pradhan

IR | TRy ’f/ﬁ

Prineed in India

Contents
10 60

Economic

0 6 Introducrion Activities 1 1 8
Gallery of

Preface
Moths

2
39 413 98

References Phaeto Credics

32 %14 08 i

Ackfiowlédgménes

Inceresting Facts

Aboirr Moth Incitn

Mugia Silk

Antherser assamensis Helfer, 1837

from the cocoons of the math Anthensza arsmensic The word *Mugs' i derived fram
pbden hae. Ar Rs.30-33 000,00
production is confined ta the
ghalaya, Mizoram, Nagaland. and
ndia. The Muga is reared ourdoors

Mauga silk i pr
the Asamese word ")
per kilogeam of ravw silk yarm, this is the most expensi
northesstern states of India, namely Assam, Arunachal
Wese Bengal. Assam accounts For about 95% of the Moga silk producrion
on trees andl is semi-domesticated as pee- and postrearing is done indoors. They are multivolsine, producing six
broods in s year. Muga caterpillars are polyphageous, consuming a wids range of plants. The hose plants play an
cssential rale in Muga production, s they are necessary for the health of the carcrpillars. The beaves af the plants
arc the source of foliage pracins thar are converted into silk procein. Factors sach a survival sse. quality of silk
and fecundiy depend on the access and availabiicy af host plants 1 the cazerpillars of the M h

Som { Perrea bumbycina Kot} ind Soalu (Linea monspetata it ) are the primary and preferred hase plans

e yarn has 2 bei

" meaning galden 2
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Tasear silk s produced fr ed. Unlike

the cncoans of the mach Anthersea paphia. It s semi dame

Mulberry sericulrure. nasural

ing and rearing Tussar carecpillars involves uelizing hos planes found i
Eorests. Ins rearing and cultivaticn are primarily confined co the Indian States of Bihar, Chhartisgash, Jhas
Madhys Pradesh, Odisha. and o a smaller extent o the Indian States of Andhra Pradesh, Maharashera, Urnar

Pradesh and Wese Bengal in India, India i the Larges pro

hiand,

Ik Tisssar is

+ of eropical T

the Sanskrit “Trasara; a weaves’s shueee, reel, or pacl of thread. as they ase tradionally waven an  shurde-pic
dirlla Ioom made from mpes, woaden beams, and poles. The shurde is thrown from side to side during the process
of weaving, Tassar silk is decply inter

ed with the identity of an Indian woman, as it is said tha  bride's

erousseau is incomplee without at lesar ane sarce made of Tissar ik
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STING FACTS ABOUT MOTHS

1 Viimesis and Mimion

ehemselves ag

d modificarions to imitate various
lescly into their

Mashs have found navel ways af pros

i predasors, using mesis, moths have evalved erypeic colorasion

| abjects in their environment. This allows them to blend

an arsenal of chemi

i, borh peoduced by themselves or sequestered fram t

dice. As planss developed sosine e ward off hungry carerpillars, the canerpillrs

habitar ar even t sartle their predators when

ateack 1o a pare of the body that is less impar

ngthe predarocs

en evolved ways of olcrating them. These caxins from che plancs are o escape.

sequestered by the naw tox

cane carerpillars to chemically defend

chemselves from predarars. In most cases the baxins acaired at this seage are spiders e srartle their predar.

passed ante na only the pupa ba also onto the aduk moth, e their

These chemically defended carerpillans or moths ase usually beightly

stions can b help therm ea resermble a leafor a g o bl

g Soms
aginss predasors have develaped largs

frhe langer empesa slk mochs being large. o and defenceless

eye spaes and markings that resemble 2 snakehead

an their wing tips which when flashed starte and scare off the predatars

pycazine s defence mechanism againse predacors. Some carerpillars

ave their gut conte ing; aranocoumarins, which are phoro.

regur

e componunch, These compounds can blister the skin upan conrac, when
activared by sunlight
bsers afthe Family Zy

e during the day. Th

icdae are beightly colaured and ase mainly

+ beighs colours warn predasars shat chey are
peisanous. Theic bodics synehesise hydrogen cyanide in levels char are lechal o
x b the larvac bear an orange head and
pred

s rersined throughaut papation

small birds. In the casc of A

final scgment, sposematically aes ofis biciey which

it acquires from the Padocarpas lesves
anto adubthood.

Condicinge. fecd an plancs
< compounds,
i, they feed on Lichens which pro

guinct
and

the chemical compound af usnic acid. This serves as & repellent ag

predasars besides it wel-cscablished funcrion of ultravioler prore

ani

robial properties.
Ieis hypachesized thar when defensive ¢

s perict anto the adule seage,
abilicy o
o faod from Aowering plants, may have ensbled some moth species eo switch
ol ifestyle cathes than relying on the procecrion of daskness for figh

chei rorection againss preditars and the avail
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The name of the insect arder of Lepidapeera to which maths

and ‘perran’

nged” Thonwsards of overlapy

g scales comer

the wings and body of the math. Most scales zre lumellar, o

blade like and strached with 2 pedicel, while other forms may

exual characrer:

ke ax specialmed as secand: =
A typical sale consts af s lightweighe. almast hollaw, ridged
chitinaus place with an upper and lover lamina, The surface of

ina is scrucrured whereas the surface of the lower

the upper
na s smsacth. Seales cavering the wings arc arman

tide like man
Scales helpin the dis
enable the developmen of picterns that help

nd avtached e it by a salk or p

afwater, therns

the visua
lays fac

cing, They also help the moth to defend irself

apasematically or o concesl isself. Addicianally, the scales

assise in lampening saund which redusces is fonepeint against
predators. The arsangement of differens colou
scales and their abiliny ta absach or refece light creme an
unlimited spectrums of coloars and patcns.

Physical e

creare a colour

d and shapedd

s embedded in the

s and calaur pigm
T
coResting shem. The chape of the seale plags an in

ight components or partly

idescent and mezall

e exremely micrasc

ced interference,

roves buile inen the scales help in the repea

scrion and scart

ing a light 10 creare iridescent and
e cobour effects:
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INTERESTING FACTS ABOUT MOTHS

Sikkim Himalavas.
Plwsical

Some of the largest and mos spec ch are found in che Sikkim Himalayas. Bah experts and enhusiases consinae to

naths Roarish. The F
o the West of Sikkim,

Sauth dominated by the warld’s

Sikkim

Imatayvas

m and the fasina arld af Maths Sikkim and the fasinating warld af Moths

“The summer temperarures vary between 18%-21°C by day and 10°-15°C by night and during the winter
reach 10°12°C by day, while it is often belomy freering a nigh. The highes regions experience snow dusing
the winzer manths and is aften characterised by mist and fog at 2l times of the year. Rainfall i t 3 peak
fram the month of June to September thereafies decreasing rapicly.
The secandary vegesation comprises of ferms, cerrestrial archids, Aristolochia, Arisacma, Berberis,
Dhaphine, Enkianthus deflevus (Griff) C.K. Schneid, Hydrangea beternmala I
Eyperic cudi, Lyonia vitfosa (Hook £ ex

Mahasa, Pieris formosana (Wall) D.Deon, Raca, Rubns, Vaccinium, exc
Cardamom, Barley. Miller, Pataeo, Peas, Tea, Cabbage, Caulifiow,

Do, Impasiens, Viburmin
laske), Lasmicers,

tusted crops comsises of Ot

Kiwi fruir. erc.

INTERESTING FACTS ABOUT MOTHS

Iris, Enhorbic,

rasses
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FAMILY OF MOTH

SATURNIDAE (Emperor, Silk moths)

h deaved from Lan: S, ofthe god Saum, Thy dy of some of the Lirgese moths 1n the wadd.
They ace slow fiyeng. hesvy bodied mothe wh arge wings hat are brughely coloured wich 3 woally sppearance. The adult mate has
broadly beanched e wings My held outsptead while resnng wath some of the species hawisg 3 wandow or an eyre
spor on bath chest J hindwings 73 snike'shead 1 che up of che f P g
mextended 1nco along tail The L se moth oftdia, Atmacus atlas, with 3 wingspan of vp 0 250 mm across 1¢found in dhes Fumily.
They huve  very i cheir adule seage. b biene ar vemgual ind they are unible to feed. They are mostly
nocrurmal Catespillar ismosely Linge tovery large and Reshy, ofien wath brightly coloueed knobs snd spincs Mose specice spin
vocoom

Caserpillansfeed on Aver, Salex, Bouls, Mormgs, Prusus, Terminales, Querows. Magnolis, Cirnamoms, Easbuss. Shore, Tectons,
Cupresso, Adanthss. Lussea. Berberis, Canvella. Riciuer, Zandsozpluom, exe

Subfamily Rhodinia

newars Moare. 1672 female andmale.

L C#R MAY 115 136 mm
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Gallery of Moths

891. Gelstocrva castanca Moare. 1879
L€ APR 28 mm

€92 Gahal rezeorats Kabes, 1987
L C# JUN24mm

690, Aaurits concs (isker [1858])
L € JUN30Omm

693 Myophiodes tzuuseesz Nagano, 1918
L€ JUN30mm

oun. Sgwphavabetatsatir. 1832
LC JuL21mm
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Gallery of Moths

e 1l ‘aconicle i »
[Family Zvoacnidae (Burmet moths)
“The name “Burnct” fos these moths has an interesting orign, I& ssdesived from the medieval Latin word “busneta’, which referved to 2 dack
brown cloth. The moths wae named afics chae fabexs duc co these rich, dack solouranon. The associ amon wich che cloch ikely refleces the decp

y 1 to meds dmochs th Iy b loured. Sometimes the hindwings are extended tnco 3 long
il Peobosces ate present. Antennse are clubbed. thread 1k by fearhery 3nd dhey do not eaperco dic t p. Thiey are chamically defended. 33

they ynehesae hndrogen evanide n fevels dhat are lechl o xm albiels. They ane mosdy ducnat Bawee vistors and are known co mud:puddle

Carcepil ok diced P Quercus, Buddlepe, Hibiscas, Cometlis. itrcs, Poygonson, Rort, Mcluronsa, Malus,
Rubws, Recrmas, Zazepbus, <,

Subfamily Chalcosiinac

813, Cychana pavanans Dnay, 1773
¥ # APR 70 mm

831, Chattophaedrs reds Dout!
o ¢ JUL 50-55 mm

832 Cycloslymigamsa (Memich-Schiffer. (1853
T4 APR 76-80 mm
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Actias maeoas Daubleday, 1847 male and female

L €49 MAY 115935 mm

LA AL
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%97 Srme dobertys Enves 1850
L € # JUN 35-40 mm

698, s catichlorm Veaker 1886
L € MAY 33mm

699, funa chbrateuz Walkor, 1806
L ¢ # APR-MAY 30-35 mm
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835, Htsia Rabelicarn:

/5 MAR-APR 70-80 mm

834, Herpa pamuins Exves 1830
% L4 APR.OCT 50-55 mm

836, Ptz cuce (Hermen-Schafier 1853) 837 Sasta poichelts (Keler) 1 644),
X% ¢ APR.OCT 35.45mm & 9 MAY 35.45 mm
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