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Foreword
by Prince Abdullah Bin Faisal Bin Turki

Inthe summerof 19801 attended adinner party in Riyadh and during
the course of the evening | had the opportunity to view a small col-
lectionof insects from Saudi Arabiathat was ondisplay. The exhibi-
tion demonstrated the diversity and beauty of the insect life found
inthe Kingdom. Don Walker, the organiserofthe exhibition and akeen
entomologist, had spent much time visiting localities in central and
eastern Saudi Arabia coilecting insects. He was of the opinion that
the country contained agreat numberof species thathad not yet been
recorded and that it would make avery interesting study foranyone
who wanted an activity to occupy their spare time. However, the
numberof publications available to assist the amateurenthusiast was
limitedand soitwas Don’s intention to publish abockonthe subject.

Thescopeofsuchabookwas extensive and the many new records
required correctidentification. Don formed aliaison withayoungen-
tomologist, Tony Pittaway, who was also working in the Kingdom.
Tony contributed his records to the total available and then carried
out extensive research at the British Museum in London to identify
and classify specimens. Both authors thought that the book should
have a universal appeal, especially to families, so that it could be
used by both parents and children. They were anxious that the book
should capture the beauty of the insects and the magic of the coun-
trywheretheinsectslived. With thisinmind the textincludes scenes
and situations within the habitat of the insects. Furthermore, it was
decided notto use photographsbut toenlistthe help of an artist, Allan
Walker,who could impart theseimpressionsintothe book. Hevisited
SaudiArabiain 1981, whenanumberofhissuperbillustrations were
drawn on location.

I am happy to have had
think it will have a ge
visiting expatriates.

ociation with this publication and |
| both to Saudi nationals and to
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ABDULAH BIN FaisaL BIN TURKI AL ABDULLAH ALSAUD
Riyadn

reiace

No nightingale did ever chaunt
More welcome notes to weary bands
Of travellers in some shady haunt,
Among Arabian sands.

WiLuiam WorbswortH, 1770—1850
The Solitary Reaper

Forcenturies mankind hasviewed Arabiathroughromantic eyes, as
alandofdeep contrasts, whereahostileenvironmentchallengedthe
survival of those seeking the beauty and riches that lay hidden. it was
known that in the depths of the vast deserts were places of great
beauty and tranqguillity.

The key to the location of shady haunts was water; where water
was, life flourished. Hereweretobe found beautiful groves of trees
bearing many different types of fruit, lush green vegetation, unique
animals, colourful birds and countlessinsects, each with its duty to
perform in the ecological web of life.

Today this is still true and, with the rich discovery of oil, man can
now afford to extend his use of water. Many insects have benefited
from the increase in the number of localities available to them.
However, most are adapted in their shapes and habits forsurvival in
the originaldesert environment. This book is aguide to the unusual
and often beautiful insect life of Arabia.

D. H. Waiken
A. R. Pirtaway
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insect species that live in the region is notknown, a ‘: 9@ aradb re-
main unexplored entomologically anrl new d‘sco veries continue to
ccur. Theinsects covered by this bock reg nintheindexofScien-

tific Names (pp. 165 — 170). The scientific names are used because
thecommon namcs(pp 171 — 175) are arbitrary, the result of personal

choice amormnver\f mbiguous. However, the book does notinclude
those insects that are so minute that fney are barely visible to the
human eye. The nllps.ua*m nsinclude arepresentative species from
most of the major families that occur within the region and these
species were generally chosen as those most likely to be en-
countered. The monthsof the yearwhen the insectis generally inits
aduit stage are given below the smali-scale map depicting the known
rangeofthbsPecies.Thei‘aiustrationsinolude some of the foodplants
and habitats in which the insects are found.

Animportant feature of this bookis thatmostof the insects appear
life size. Where this is not the case magnifications are given as, for
example, x 1.5, indicatingtheillustrationisone and ahalftimes life
size.Many of the sexes are indistinguishable but where there are im-
portantdifferences the sexes are distinguished asmale () or female
().

vii



Introduction

Shimmeringin the heat, the view from the top of the sand dune was
extensive. Across the summitawarm wind blew the fine particlesin-
toridges like waves onabeach.One's eyesrelaxed as they explored
the horizon; extending in all directions, the Al Dahna was a delight
of rolling sand and stone hillocks, a patchwork of moving shadows
created by fleeting clouds. Below, an island of barely g B,
some five kilometreslong and one kilometre wide, struggled for sur-
vival awaitingthe rain to bringlife again to the gaunt and bare Mimosa
(Acacia). Half a dozen black bedouin tents stood a quarter of a
kilometre apart and their attendant sheep savoured the last vestige
ofvegetationleft by amerciless sun.inthe cooldarkrecessesbeneatn
the rocks other life existed; the insects. These animals had also
discovered how to survive and to contribute to the evolution of life
in this challenging land.

Insects belongtoalarge phylumordivision of the animal kingdom
called the Arthropoda. These have cornmon characteristics, which
include jointedlegs, an external skeleton, ‘cold blood’ and aspecia-
lised excretory system. Their structure encourages the conservation
of water in the body which helps them to survive in severe climatic
conditions. The Arthropoda contain the following classes:

reen st

e

1. Insecta (Insects).

2. Arachnida (Spiders, Scorpions and Mites).
3. Crustacea(Crabs, Lobsters and Woodlice).
4. Myriapoda (Centipedes and Millipedes).

Insects aretheonly class of Arthropodato have wings, although not
allinsects have wings. However, all insects have 3body divisions and
never have more than 3 pairs of true legs. Insects are a highly suc-
cessful formof life. They are the largest class of multiceliular animals
inthe world and account foroverthree-quarters of the known species.
Throughout most of the world, they have adapted their habits to sur-
vive on land, where they utilise a vast variety of food sources. Most
insects are small in size. This is due to limitations dictated by the
respiratory system. (Oxygen is obtained direct from the air through
passages leadingtothe tissues.) They carry out countless necessary
functions and life as we know it today would not exist without their
contribution.

viii

Classification

One of the major problems when studying insectsiscommunicat!on,
thatis, being quitecertainthateveryoneis referringtothe samething,
regardiess of language barriers. During the eighteenth century an at-
tempt was made to achieve this for biology by the Swedish naturalist
| rn sus. He introduced a classification scheme upon which the
] s under separate
vindividual species
cies which have similar character-
jinate from Latin, a dead language
roretation andis acceptable throughout
iversal system has been adopted, but
at the same time reference has been made to some English narnes,
since they are in common usage. These are shown in parentheses,
for example Papilio demoleus L. (Citrus Swallowtail). _
The schematic diagram shows how the system operatesinclassi-
fying theinsects found in this book. Definitions of the terms usedin
this system are given below:

idual spe

gener Y

ANIMAL A living creature which has the faculty of
perception or feeling and the ability to make
voluntary motion. Not a plant.

A phylum of animals with jointed limbs and an
external skeleton.

INSECTA A class of Arthropodaembracing animals that
have 3 body divisions and 3 pairs of legs. In-
secta also includes all of the Arthropoda
species that have developed wings.

A subclass of primitive insects that have never
developed wings. The young insects re-
semble a modified adult insect.

PTERYGOTA A subclass of more advanced insects which
inthe majority of cases have developed wings.
Adivision of pterygoteinsects containingin-
sects whoselife-cycledoesnotincludeacom-
plete metamorphosis, i.e. pupal stage of
development. The young insects resemble
the adult. The wings, when present, develop
externally.

ARTHROPODA

APTERYGOTA

EXOPTERYGOTA



Y

Chordata

|
Endopt_e'vrygeta

Diptera —

Neuroptera —-
Lepidoptera

4
=
le]

1
103
24

1

Hymenoptera

8
17

46

%

Siphonaptera —
Coleoptera

o

~

1 ==

Myriapoda Mammalia

(o)}

<

&0

<o

«©

©

L]

« *These orders are not represented in this book.
ﬁg ““Includes superfamilies

KINGDOM Animalia
[
PHYLUM Arthropoda
|
I [
CLASS Insecta Arachnida
!
| |
SUBCLASS Apterygota Pteryg
|
%
DIVISION Exopterygota
ERiEAREER
w Wk g ekl 6
E Tos9e3F5982
==
ORDER 3 28895588 ¢86
£ OfEZ2835%5§
= Sgs £27iE
£
=
FAMILY § 0 W o— —herle
=T
P
GENUS RN E s e
E -
SPECIES e 2o oer
SUBSPECIES
ENDOPTERYGOTA A division of pterygote insects which have a
complete metamorphosis, and the wings,
when present, develop inside the body.
THYSANURA An order of apterygote insects which includes
Silverfish.
ODONATA An order of exopterygote insects which in-
ciudes Dragonflies.
ORTHOPTERA An order of exopterygote insects which
includes Crickets and Grasshoppers.
DERMAPTERA An order of exopterygote insects which

includes Earwigs.

DICTYOPTERA

ISOPTERA

PSOCOPTERA

MALLOPHAGA

ANOPLURA

An order of exopterygote insects which in-
cludes Cockroaches and Mantises.

An order of exopterygote insects which
includes Termites.

An order of exopterygote insects which in-
cludes Booklice.

An order of exopterygote insects which
includes Biting Lice.

An order of exopterygote insects which in-
cludes Sucking Lice.
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HEMIPTERA

THYSANOPTERA

NEUROPTERA

LEPIDOPTERA

DIPTERA

SIPHONAPTERA

HYMENOPTERA

COLEORTERA

FAMILIES

GENUS

i

PECIES

%)

NAME

SUBSPECIES
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An order of exopterygote insecis which
includes True Bugs, Cicadas, Aphids, etc.
An order of exopterygote msects which in-
cludes Thrips.

An order of endopterygote insects which
includes Antlions and Lacewings.

An order of endopterygote insects which
includes Moths and Butterfli

An order of endopterygote insects w in
cludes True

An order of nsects
mhludes Fleas.

An order of endopi

t
cludes \/\Jabpe Ants ¢
An order of endopter
includes Beeties.
:a‘cﬁ order Cont ins

insecis which

Ge‘/OLed to the order w‘mn «domams them.
Further classification within the indivi
familiesis achieved bvc«'oupinctoge
sects that have very similar characteristics
and assigningthem to the same genus (plural
‘genera’). The genera are shown with the
Qoocmonemesmoerm“appr'\or.m family.
Collections of animals which are capable of
interbreeding freely are termed species. For
identification, an insect should always be
referred to by both the name of its genus and
its specific name. A checklist of the species
of insects included in this book is given on
pp. 165 —170. Reference is also made to in-
dividual speciesinthe sectionthatdescribes
the order to which they belong.
The name following the specific name is the
author of the specific name. This is often
abbreyiated, e.g. L. means Linnaeus.
in some instances, groups of the same
species may be isolated geographically from
oneanothertosuchanextentthattheydonot
have the opportunity to interbreed. If their
environment differs they may develop in a
dissimilar manner and acquire distinctive
recognisable characteristics.insuch cases,
it is not unusual to assign a name to the
subspecies to denote the insect’s origin.

1t should be noted that it is still possibie
for r‘emberq of different subspecies to
interbreed.
Wherethereisalarge numberof familiesinan
order, the term ‘superfamilies’ is often used
to group together families with similar
char:cter.q ics. For examp.e in this book it
he order Hemiptera, which is div-
llowing two superfamilies:

SUPERFAMILIES

milies.

‘ollowing

d ffortlesslyinthe
nbaked rocks. Adry
farm lay hidden from
c.'e:'erv Upon enter-
sectiife and therich
. mp, thump of adiesel
i oon ueca ni: Occ 1sion neftc of sunlight found
ltheii‘ way throug tn thick foliage to prowde areas of brightness in
the damp shade. Thu ground was covered with ashort, tough grass
and littered with overripe dates. A number of small fig trees and a
bananapiantlined an m*gai;on watercourse. Several large, yellow fmd
black butterflies flew with powerful flightamongthe trees. Fromtime
to time they settied on the pink flowers of Sweet Basil where their
beauty was displayed to advantage. A careful inspection revealed that
there were two different types of butterfly, although they looked alike
inflight. They wereidentified as the Citrus Swallowtail and the Com-
mon Swallowtail. To describe these species, the established
classification system could be used as follows:

J

3

Kingdom Animalia

Phylum Arthropoda

Class Insecta

Subciass Pterygota

Division Endopterygota

Order Lepidoptera (Butterflies)

Family Papilionidae (Swallowtails)
Genus Papilio

Species () demoleus L. (Citrus Swallowtail)

Species (I machaon L. (Common Swallowtail)
Subspecies (l1) syriacus Verity

Xiii



Fromthissystem, therelationshipofthetwobutterfiiesisclear,and
theirsimilarity to each otheris indicated, since they both belong to
the same genus. Both insects have apowerful flight and are capable
oftravellinglongdistances. The Citrus Swallowtail has extendedits
range from India across iran to Arabia. There are no striking dif-
ferences between specimens fromdifferentlocalities in the Middle
Eastandthe name Papilio demoleusistherefore considered adequate
toidentify thisinsect. The Common Swallowtail also has awiderange,
and occurs throughout Europe, North Africa and Asia to Canada.
Under favourable conditions it will exiend its range, but normally is
confined to favoured areas that contain the foodplant of the larvae.
The form of the insect thatis found insouthern Sweden is considered
to be the normai or ‘type’, and is named Papilio machaon machaon.
A numberofrecognisably different forms of the same insect occur;
the one found in Saudi Arabia is named Papilio machaon syriacus,
whiletheonefoundinBritainisnamed Papifio machaon britannicus
— thus providing an identity to the origin of a particular Common
Swallowtail butterfly.

Tarut Island, one of the many cultivated oases in Eastern Saudi Arabia

Xiv

The Anatomy of Insects

The anatomy of all adult insects conforms to the image of an ‘Original
Insect’ which may have existed during prehistoric times. Mostinsects
have the same number of limbs and orgarns as this Original Insect,
although the shape and function of a particular limb or organ might
have changed during evolution to enable the present-day insect to
adapt to their environment or food source. In some cases, present-
dayinsects have lostoriginal limbs ororgans as these have become
either unnecessary or a hindrance to their specific life-styles.

All insects have atough external skeleton called the cuticle. This
contains anitrogenous polysaccharide, known as chitin, whose hard-
ness and flexibility varies to suit the requirements of thelimbororgan
oftheinsect. The external surface is covered with awax which renders
it waterproofandhelpstheinsecttoretain moisture. The exoskeleton
of the Original Insect was considered to have beenroughly cylindrical
and made up of 20 segments. This contained internalorgans and ex-
ternal appendages required to convert food into energy, to reproduce
the species and to control the activities of the insect.

The present-day insect Blatta orientalis (Common Cockroach)is
generally considered to bear aclose resembiance to the Original in-
sect. The anatomy of this insect comprises 3 main parts: the head,
the thorax and the abdomen. The head is made up of 6 segments which
are fused togetherto form astrong skull. Excellentvisionis provided
by 2 compound eyes and three ocelli, or simple eyes, which are
situated on the head. The antennae are attached to the head and are
sensitive to vibratiocn and smeil. The head also contains the mouth,
which is equipped with 2 pairs of external jaws (the mandibles) and
maxitlae. Foodischewedexternally before entering the mouth. Two
pairs of small appendages are situated close to themouth — the max-
illary and labial palps. Theirfunctionis to provide taste and to ascer-
tainthe suitability of the food. Within the mouth asmall appendage,
the hypopharynx, discharges salivafrom the salivary giands to assist
digestion.

Thethoraxisthe second main partoftheinsectandis formed from
3segments:the prothorax, the mesothorax and the metathorax. Each
of these segments is provided with 1 pairof legs. Both the mesothorax
and the metathorax may support 1 pair of wings.

Thethird main part of the insectis the abdomen and thiscomprises
11 segments which have only a few openings or appendages. One
mainopeningisthe anus, whichis situated at the rear of the abdomenr:
and is used to dispose of waste products. Above the anus thereis a
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pairof sensory appendages called cerci. A further pair of sexual ap-
pendagesis situated on the male which are not present on the female.

Adetaileddescriptionoftheinternal anatomyofinsectsis beyond
thescopeofthisbook andthe followingcommentsareoniyintended
asanintroduction.Onelong bloodvessel runs through the centre of
theinsect and connects each segment. There are no capiilary blood
vessets, so this central vessel acts as the heart. It is surrounded by
tissue bathedinblood. Contraction of the walls creates flow through
openingsinthevessel. The tissues obtain oxygen by absorption from
the air which finds its way from the external surface along minute
tubes. A central nervous system exists connecting the organs and
extremities to a nerve centre situated aleng the entire body length
as a series of gangtia.

Food ~afterenter;r’ig the mouth, passesinto the crop where saliva
starts the digestive process. From the crop itenters the gizzard, where
itisthoroughly chewedby anumberocfiesth. The finely ground food
isthenfiltered throughasneveofhalrstothe gutwheretheinsectex-
tractsitsrequirements. Unwanted products of digestion travel along
the intestine and are excreted through the anus. The reproductive
organs are also situated in the abdomen.

A remote part of the Tuwayq Hills in Central Saudi Arabia where the ancient
Acacia trees attract large numbers of insects and many species of birds

xvi
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Thysanura
(Bristletails)

Bristletails are classified as apterygote (wingless)
generally considered to be the most primitive arder o
Fossil remains have beendiscovered in Scotland of an &
close resemblance to these insects, int
are over 300 million years old. All othe
and are from more recent rock forn
insectiess than 2cminlength, coverer
and3‘tails’, and nowings orvestige of
apronounced metamorphosis; the youi
in size, and mouiting and growth contir
number of species to be found in Arabias
nestsof Cataglyphis ants. Most ook simil
operation beyond the scope of this boolk.

Lepismatidae (Silverfish)

Thermobia domesltica Pa
firebratis nocturnal but themo
family to be seen. Itis norm
debris, although it o s houses. Truly a
species of the area, it enjoys arm climate, but has
also adapted to life in more temperate zones by
selected habitation in bakehouses and kitchens. [t
feeds on vegetable and household debris.

JANUARY - DECEMBER

Customs post at
Manifa, Saudi Arabia

D'as'nn‘lxw are an order of primitive, usually day- -I\/'rn ins e s which have
i es'—.l* nown in-
“"DC? oar-

3.) Tne male ap
esad by the maie claspers.
ind so that the reproductive organs can collect
the sperm from the pouch. The palrme..olter‘ flyin tandem and certain species
remain so even wh le the female is laying eggs. Some species scatter them
on the water, whereas others use theirovipositorto cutaslitin aguatic plants
andtheninserttheeggintheincision. Females have been observed to climb
500 mm (over 12 ftydown aplant below the surface of the water before laying
theegg. They havedonethiswith themalestill attached and the whole opera-
tion has taken over an hour beneath the surface of the water.

Thelarvathat hatchesis known as anymph and is adapted to breathe tinder
water. This period of development can last from 1to 5 years according to the
type of species. During this stage, wing buds form, but there is no pupal stage.
When the nymph finally leaves the water the change into an adult includes
the comptetion of the wing formation. This type of life-cycle is termed
an ‘incomplete metamorphosis’.

Dragonflies are carnivorous bothin the immature and adult stages of their
lives and their bodies are specially adapted to capture prey. The nymphs eat
large quantities of aquatic insects and even small fish. They are also can-
nibalistic. The nymph can swim; dragonflies use aform of jet propulsion, utilis-
ingthewaterthatthey suckinanddischarge forbreathing, while damselflies
swim by jerking their bodies. However, their movement is slow and of little
useincatching prey, sotheyretyon alimb called amask fortheirhunting. The
mask is attached to the lower lip to form ahinged arm, the end of which has
claws. The nymph may staik its prey, then with the use of powerful muscles

shoots the mask forward to grasp and withdraw the victim to the mouth, where
itis eaten alive.

!‘mfus..clb s body curves rou



The adult dragonfly is extremely manoeuvrable in flight and is capable of
hovering, hawking and darting. it has farge compound eyes that provide ex-
cellent vision so it can catch other insects in flight. Its legs face forward to
form abasket which grasp and hold the victim while it is being eaten. In the
past people have taken care to avoid these formidable yet beautiful creatures,
as it was thought that they could sting. However, dragonfiies cannot sting and
are harmless to human beings.

The order contains two main su'oorr_h:rs -Z ra (De Iflies) and
Anisoptera(Dragonflies). Damselfiies
thandragonflies. They have hindwir
when notin flight the insect folds th
ofadamselfiy are situatedon the op;
Dragonflies have hindwingswhich are bt
are laid flat at right angles to the body. A
side of the head, generaily meet at th

Theidentification of different species of adult dra
be complicated by several factors. Newly emerg
ferentcolourto more mature specimens. Thecolourofa

fromthatofafemale ofthe same species andcolours usually f:
ly after death.

: b.yrcp\o

c,moell“eo/
dae (Enigmatic Dams

Arabicnemis caerulea terston (Powderblue
Damselfly)  Alocal species only recently discovered
inNorthernOmanwhereitoccursinsmall numbersin
afew limited areas of the Jabal Akhdar and the United
Arab Emirates. Frequents rock-face gullies with water
and is only found in small groups, which chase each
3 other over the water surface and among the low
AIGUST vegetation.

stream surrounded by the endemic Muscat Oleander,
Jebel Akhdar, Northern Oman

Ischnuraevansi Morton  (Blue-banded Ishnura) A
common species throughout the area. it is found at
maost shallow pools where the water is shaded, clear
and contains emergentvegetation. During March and
April large numbers migrate north and are then often
found in gardens. These mass movements are gener-
ally nocturnal and the insects are often attracted to
lighted windows.
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Enallagma vansomereni Pinhey (Layla Damseifly)
Anessentially African species, discovered for the first
time in the Arabian peninsula at Layla Lakes, Central
Saudi Arabiaby D. H. Walker. Although little is known
ofits behaviour, the majority were found amongst new
vegetation at the water's edge.



Ceriagrion glabrum Burmeister (Olive Eyes) Only
found in Northarn Oman to date, it freguents small
trickies of water situated in large rocky wadis near
oases. The dull orange colour acts as an effective
camouflage when it flies slowly among the low
vegetation.

MAY -~ JULY

(Dragonflies)

s

ae (Wide-eyed Dragonfli

Lindenia tetraphylla
Lobetail) A strong mic
o throughout Arabia. Often fc
but prefers stretches of
floor of rocky wadis e

tamarisk thickets. It will of vourite

stone, suddenly taking off to skim the ace of the
waterandreturningafewminuteslatertocontinueits
surveillance.

Anax imperator Leach (Emperor Dragonfly)

I and fast-flying. To date only recorded in
eastern Arabiafrom the mountains of northern Oman.
Commonin Europe and Britain where it frequents most
rivers and streams. Members of the family Aeshnidae
generally spend theirtime hunting for prey, mounting
; regular patrols along favoured routes. A. imperator
MARGH — AUGUST prefers to patrol rocky rivers, edges of plantations or
banks of wild figs which fringe wadis. When at rest,
members of the family Aeshnidae suspend themselves
among the foliage of a convenient tree or shrub, but
never perch. Perching is the rest habit of the family
Libellulidae (Darter Dragonfiies). B

Anax parthenope Sélys (Lesser Emperor) Large,
powerful and fast-flying. Widespread in Arabia. Flies
around open saltmarshes, mangrove swamps, fringes
of oases and large desert pools, where it generally
hunts flies which it eats while in flight. Migrates in
March and April. Occasionally swarms occur in
suburbs of towns or on desert farms, when large
OCIOBER - MAY numbers may be seen hawking around open areas. It
isvery aggressive and has been known tointercept and
chase away large birds. C
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Hemianax
Emperor) Very similar to Anax parthenope (L
Emperor), it requires an expert to identify each
rectly. Has 3 'vertical' cellsincentral areaof hindwing,
whereas A. parthenope has 2 'vertical' cellsin this area
(seeillustrationonp. 7). Pre
and extensive reed b¢

quents oases and

bright purple colou
buffand dark brown
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inent twig waiting for {il
distance.
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mon and found in habit similarto Dipl
vrel (Purple Darter), although its behavicur
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Orthetrum taeniolatum Schneider (AzureSkimmer)
Todate,only foundinthe Qatif oasis and Kuwait, where
it frequents narrow waterchannels with barren steep
banks. Irrigation canals and concrete water tanks on
desert farms are favourite haunts, where it patrols the
water surface. Female and immature adults are almost
identical, but adult males develop a pale grey-blue
bloom a few days after emergence.

Orthetrum chrysostigma Burmeister (Girdled
Skimmer)  Shuns well-vegetated and shady loca-
tions, prefering small rocky streams in mountainous
areas. Duringthe heatof the day mostindividuals rest
underashadyoverhangand only fly if disturbed. Looks
similarto O. taeniolatum (Azure Skimmer), but ranges
rarely overiap. May be distinguished from latter by a
restriction which girdles the upper abdomen. D
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Trithemis annulata Palisol de Beauvois (Purple
Blushed Darter) Very comron. Mature maie un-
mistakable with its bright red body. Large numbers may
be found around reedbeds and riverbanks. They defend
their territory against all-comers, including other
species of dragonfly.

Trithemis kirb
andthe 2wingpatc
oases, but inha
wateris found. It perch
abdomen pointingvert
of all Crocothemis and

Trithemis arteriosa
Darter) This migratory sp
politanthan T. kirbyi(Oran gp[;
ference for hot rocky gullies le
Males and fermale y
large areas of water rm wadi floor, whereas 1c—m<:|r::‘.
generally frequent rock faces from which small trickles
of water emanate. Apart fram colour difference bet-
ween male and female, the species varies in colour ac-
cording to locality. in central Saudi Arabia, the colour
of wing patchesisvery faint. The specimenitlustrated
is from northern Oman.

(Jhnl’*\/

Pantala flavescens Fabricius (Globe Skimmer) A
large species, often seen hawking for insects over
sizable pools inwadis of the TuwayqHills. Devours prey
while flying. Behaviour similar to Aeshnidae family
(HawkerDragonflies). itisavery strong flier, which may
account forits widespreaddistribution. Foundinmany
parts of the world and may only be a migrant to Saudi
Arabia.

Seiysioihemis nigra van der Linden (Desert
Darter) Commoninoases, it migrates during March
and April. Adult males are sometimes almost as dark
as Diplacodes lefebvrei (Purple Darter), but wing vena-
tion is always much lighterin colour. Probably one of
the most widespread dragonflies in Eastern Arabia.
(See p. 7 for illustration of adult.)




Crocothemis erythraea Brullé (Carmine
Darter) The most widespread dragonfly in Saudi
Arabia. Maleisabrightcarminered, indistinctcontras

to the yeliow and buff of the female and immat ure
insect. It prefers ahabitatof rocky watercourses, d
pools and barrenirrigation channels, hutavoids o

esert
ases.

ecology is gui
prefersoasis poo
is never found e
migrations in April. E
speciesoccupy the same ¢
oasis), C. chaldagorum i
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never mix. It v
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(Crickets and Grasshoppers)

The majority of insects in this order have very large hindlegs, used for leap-
ing. Many entomologists consider that the alternative name, Saltatoria, is more
appropriate, since this is derived from the Latin word saltare, to leap. Allin-
sectswithintheorderhave alarge pronotum, whichisahardcasinginthe form
of asaddle situated behind the head. [t acts as a protection to the prothorax
andincertain speciesitis extendedtocoverthewholeofthe abdomen. Some
species have 2 pairs of wings, others have none. For those that have wings,
the front pair are narrow and made of a tough leathery cuticle. These act as
aprotection to encase the more delicate hindwings which are used in flight.
Apartfromlocusts, the Saltatoriaare poor fliers andrely on theirlarge hindlegs
to obtain power-assisted gliding. Consequently, wide expanses of water
generally act as abarrierto the amnbutlonofmseclsbelongmqLomlsoroc\r

Thesexescanbedistinguished by the shape of therearend of the abdomen.
Thebodyofthe femalecrickethasanovipositoratits extremity, whereas the
body of the maleis lacking in this appendage. The body of the female grass-
hopperis horizontal at its extremity, whereas the body of the male turns up.
All species have compound eyes and in addition may have 2 or 3ocelli. Most
species arevegetarian and generally feedon grass, but somedoeat smallin-
sects; aftermating, some females have been observed to devourthe male. The
eggs are laid underground and the development includes an incomplete
metamorphosis.
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Qatif Oasis, Saudi Arabia

The young insects look like small adults and undergo between 5 and 8
moults. Forsome species, wingbuds formduring the lastfew moults and the
wings become complete after the last moult.

The insects in the order fall into five main types:

Mole Crickets

Crickets

Bush Crickets (long antennae)

Ground Hoppers

Short Horned Grasshoppers (short antennae)

All species have hearing devices and members of each species are capable
of communicating by sound. Generally they will not ‘sing’ until the air
temperature hasreached an acceptable level. The hearingdevice ortympanic
organforacricketissituatedinthe forelegs, thatforgrasshoppers atthe base
of the abdomen. The sound is produced by vibrating the forewing. Crickets
have protrusions (files) on the right wing and ridged veins (scrapers) on the
leftwing, which produce the stridulations when rubbed together. Only the male
cricket can produce stridulation and his songis acontinuous one. The sound
is considered to be attractive and in some European countries field crickets
are kept in small cages as pets. Grasshoppers have files on the legs and

13



scrapers on the wings. When the leg is drawn across the wing the files cross
the scrapers and a series of sounds {or stridulation) occur. This is similar to
the sound produced when apencil is drawn across ahaircomb. Both the male
and female grasshoppercan sing, although the female has less volume than
the male.

Grasshopperscanhave one fixed sorigoranumberof fi

Isongs, andihe

his dif
ferent foreach species and only membersof that sy
particularsong. In someinstances, entomo!
species by its song than by visual inati
the Mole Crickets.

liotalpidae (Mole Crickets

b is cultivated fields in oa

kv smallerspecies, G. africana

ALLVEAR stridulate. They form part of the dist o
striking bird with black and white
crested pink head and a long cu
unusual to see anumberof these birds syster
work theirway across afield, clearingitof subt
insects. Fernale Mole Crickets do not possess an ex-
ternal ovipositor and fay their eggs in underground
chambers which they guard. They tend the young for
the first few weeks.

Gryllotalpa
The frontlegs ar

whichenableitioex
much ofitslifeunderground, v
various plantrootsand smailinsec

Gryllidase (True Crickets)

Acheta domestica Linnasus (House Cricket)
Native to Arabia. Seldom seen due toits nocturnal life-
style, but may be exposed when stones orsackingare
turned over. |t has spread throughout Europe by ex-

) ploiting warm environments provided by human habita-
\, - tion, for example rubbish tips, which gain their heat
N from rotting vegetable refuse, or in bakehouses. Can
be of considerable annoyance to inhabitants of ahouse
duetothecontinual nocturnal chirruping, but causes
little harm since itlives off small scraps of waste food
and rubbish.

i
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Gryllus bimaculaiusde Geer (Tropical Field Cricket)
Although unable to fly and only able to make small
jumps, this is probably the most common cricket in
Arabia, as it is found in most gardens and oases.
Capableof producingoneoftheloudestinsectsongs
in Arabia. A ground dweller with nocturnal habits.




Tettigoniidae (Bush Crickets)

Members of this family are sometimes called Long Horned Grasshoppers
because they possess very long antennae; however, they are closely related
to Crickets.

Generallyc

occurs withi
towal
dange

Tous

~ OCTOBER

Acrididae (Grasshoppers)
This family is often referred to as Short-Horned
species included have short antennae.

Anacridium aegyptiun
Locust)y  With a similar
(not inciuded in this book)
and gardenswhere somelimesit
numbers. Has been known to defoliate ir
butuniike true locusts does not form sv
flierand generally, whendisturbed, make
flights between trees or bushes.

Locusta migratoria Linnasus (Migratory Locust)
Occurs insmall numbers throughout Arabia, but rare-
{ty farms into swarms. Has 2 colour forms, brown and
green. Specimenillustrated is an adult female, solitary
phase (or green form). Under favourable breeding con-
ditions, millions of young ‘hoppers’will congregate and
marchinagivendirection. Asthey grow into adulthood
W they undergo a change, but the green pigment so
prevalentinthe solitary adultdoes notdevelop,and the
shape of the body also differs from the solitary adult.
Gregarious adults may ail take offin aswarm. They are
very strong fliers and migratory specimens have been
recorded from Central Europe and Britain.

Schistocercagregaria Forskal (DesertLocust) In
Arabia it forms swarms more readily than Locusta
migratoria (Migratory Locust). Enormous swarms
sometimes occurinwestern Saudi Arabiaand northern
Oman, but are usually restricted to these areas. (Not
illustrated.)

JUNE — AUGUST
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fruxalis procera Klug (Gangling Grasshopper) A
number of similar Truxalis species occurin Arabia, but
T. procerais the most common and widespread. It in-
habits the fringes of oases and grassy holtows inopen
desert. In drier areas it tends to be less gresn, and in
some localities completely brown for
is short but f :

st, je

Aiolopus
2colour forl
foodis gr
grows.The
thecoloure
lush vegetatior
pestonmany fa
where grass is ¢

Ochrilidia grs
number of Gchrilidia 5pe 3
look very similarto O. gracilis. Il
uriant gra

found in got

Pyrgomorpha conica Olivier (Hollow Grass-
hopper) Foundwhere grass grows incases, farms,
wadis and gardens, it is widespread and generally
nurmerous. Anotherclosely related species, P.cognata
(notinciuded in this book), has similarhabits and is also
foundin the samelocalities, butis lesscommon. The
two insects are so similar they can only be dis-
tinguished by dissection. Theyalso bothvaryincolour
and size according to locality.

Morphacris fasciata Thunberg (Sooty Cheek)
Found in similar habitats to those frequented by
Pyrgomorpha conica (Hollow Grasshopper). Inspec-
tion of the head confirms identification. Both cheeks
are shiny black, each with acream-coloured ‘comma’
mark; also, the entire head is covered with backward
sloping lines.

Haplophyllum tuberculatum (Desert Rue)

19
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Heteracris littoralis Rambur (Yellow Streak)
Similarto anotherspecies, H.annulosus (notinciuded
in this book), they differ only in the number of spines
on hindlegs. Both species inhabit stony fringes of
nases,rocky hotlows anddesert farms where they live
onlowvegetation and bushes. In proportion
these insects are capable of Jumping
other Arabian insect.

Sphinganotus rubescens W
Grasshopper) A lrue de
found during summerwherever grassis grov :
disturbed, it jumps up with noisy wings, flies a few
metres and lands on the deserl flogr. Due to superb
camouflage it is aimost impossi
it has landed. Tibia is a pale blue.

aiker
rt species,

e o

discern where

Pseudosphingonotus savignyi Saussure (Banded
Cloak)  Ararespecies,iloccupies the same terrain
as Sphingonotus rubescens (Blue Shinned Grasshop-
per). Makes more noise in flight than the latter.

Poekilocerus bufonius Klug (Milkweed Toadi)
One of the most striking insects in Arabia. Its bright col-
ours warn potential predators that it is poisonous.
Derives the poison from foodplants, Pergularia and
Calotropis. Because of this defence it makes very lit-
tleefforttoescape when approached. If attacked, will
first flash itsvivid red hindwings as an additional war-
ning. f attackerpersists, the grasshopperwill envelop
itself in a foul-tasting, frothy liquid secreted from its
abdomen. Both male and female are large and often in-
capable of flying or jumping effectively.

Utubius syriacus Bolivar  (Syrian Thickthigh)  This
uncommon species frequents stony deserts strewn
with Rhanterium plants. Mainly aninsect of the Levant;
Saudi Arabiais the southernmost limit of its range. It
is large and a poor jumper, but can fly well. Colour of
the hindwingsis green and black, but when at rest the
insect relies on excellent camouflage to avoid
detection.
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Tetrigidae (Ground Hoppers)

A primitive group. Ground hoppers are unable to produce sound and do not
possess hearing organs (ears). Due to their small size and duli coloration they
are seldom seen, but are common on sparsely vegetated ground near water.

Hedotettix alienus Uvarov (Qwa{ 1p Hopper)  This
species is strictly confined to
freshwater pools in i

MARCH — OCTOBER

Paratettix oceliatus Uvarov (Gravel Hopper)
dateithasonlybeenrec

10

d from northern Oman, but

strewn riverbeds in mountainous are
congregates in large numbe
dlvu..bcditgenerallvieapsinh; then
is capable of swimming well. Looks very

1IULY — AUGUST Hedotettix alienus (Swamp Hopper). To distingu
speciesitisbesttoview thein head-on. P.oceffatus
en the eyes, whereas H.alienus has a
Ly \1‘_' |

- 3 b, -
Wadi Shaib Luha, Riyadh,
Saudi Arabia
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Allinsects of this small order possess a strong vair of curved pincers at the
lomen wh;ch have evolved from amodificationof thecerci. When
eniscurved upwards todisplay these pincers. The in-
haame. arecomposedof alarge
iti 1sed constantly toexplore
meetinthe middle like
us and have the iex-
a. Each hind-
dr ant of acircle and has to be foided
under the front wings. The insect has
spincerstoassistinfoidingthe wings. The sexescan
: fernale pince hort and narrow, whereas those of
the m e larger and more curued.

Despite their fierce appearance earwigs are shy and inoffensive. They are
noclurnal andrestc gthedaybenea es, behind barkoramongdebris.
Atnight they scavenge for plant material, small insects, carrion and fungi. They
are harmless to man, but lI'!cir secretive habits have on occasions tempted
them to investigate the ears of sleeping people, which may have given rise
tothe nameearwig Although aprimitive order, theinsects demonstrate very
advanced behaviourin caring for theiryoung. Eggs laid in the soil are tended
by the femaie throughout the winter. When they hatch she feeds and tends
the young until they are able to fend for themselves.

17

Labiduridae (Long-tailed Earwigs)

Labidura riparia Pallas (Tawny or Shore Earwig)
Thelargest and most common earwigin Arabia. Found
in almost any damp or wet situation, the fringe of ir-
rigated areas being a favourite locality. This species ex-
tends across Europe and was found at one locality in
England, althoughitis now thought to be extinct there.

JANUARY - MAY

8 éi
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Dictyoptera
(Cockroaches and Mantises)

This is avery primitive order of insect. Fossil remains of cockroaches have
beenfound with fossildragonflies from the Upper Carboniferous period. The
insects that exist today bear aclose resemblance to those which i
300 million years ago. Mainly denizens of countries with hot climates,
cockroaches have spread throughout the world by inhabiting kitchens,
bakehouses and other areas which are kept artificially warm. Most spe
are nocturnal and omnivorous, both features being contributory factors
survival and success. Cockroaches are generally flatin shape, acharacteristic
which helps them to hide during the day in cracks and crevices. They fead at
nightonavariety of foods whichinclude dead animal remains, rotting vegeta-
tion, food scraps and even the grease and bacterial films found in drains,

Blattidae (Cockroaches)

_j"“ Periplaneta americana Linnaeus (American
\\,{ a\ .| Cockroach) Itisnotknown how thisinsectobtain-
\ .r‘_' A—- editsname,asitwasoriginally anativeof Africawhere
N 7 it frequented damp animal burrows and caves. Now has
aworldwide distribution, although often living under
A artificial conditions. Found inmost buildingsin Arabia,

where itusually dwelis in the drains, but will alsc forage
forfood at night. Prefers to run when startled, but can
fly and this appears to be the main method of colonis-
ing new premises. A

Blatella germanica Linnaeus (German Cockroach)
The name is misleading becauseitis notanative of Ger-

\ '\;]."‘-,]L__;" rmany, but originated from North Africa. It is found
N iy throughout the world and can occur in very large
\\ Y g numbers under favourable conditions. Frequents

\; damp, dark areasinkitchens and bathrooms and other

buildings, where it may live behind loose panelling or
beneath the floors. The female practises a primitive
form of maternal care and carries the oothecae until

shortly before the eggs hatch. B

7/ T Blatella meiiea Krauss (Eremic Cockroach)

£ W a\ “.| Although closely related to B. germanica (German

N \-“a\:;.i“‘; Cockroach),ithas been unabletotake advantage of the

\\‘1 e [} opportunities offered by human activity. It is restricted
LA

to the Middle East, and is found in most ocases and
gardens livingamongst vegetation, especially grass.
3 Nymphs are often very common, and distinguished
APAIL - NOVEMBER from adults by 2 dark bands on the pronutum and by a
lack of wings. C

24

These insects have a large pronotum which covers maost of the head, very
longsensitiveantennae, long spiky legs and cerci. Most species have 2 pairs
of wings: the front pairare leathery and are folded flat overthe body when not
inuse; thehindwings are membranous and have agreat numberofveins. The
insects arehypersensitive todisturbance andcanfly, but generallydisappear
very quickly by running. Many are considered pests because they can con-
taminate food with disease germs. The food may also be tainted by a
tic unpleasant odour. Eggs are laid in purses called oothecae which
rally deposited in acrackorcrevice. Some species carry the oothecae
und until shortly before the eggs are due to hatch. Young cockroaches are
d nymphs and look similar to the adults.
ntises have several characteristics which are similar to cockroaches.
s inhabit countries with hot climates and the females also lay eggs
inanootheca. Theinsecthasalarge pronotum, but it does not coverthe head.
The front wings are leathery and fold fiat with an overlap. The hindwings are
large, membranous, often colourful and concertinaunder the front wings when
notinuse. A mantisisafierce predatorwhich likes to eat prey alive. It usually
feeds oninsects, butwill occasionally eat small lizards. itrelies on camouflage
until an unsuspecting creature comes within reach, before lunging with its
frontlegs and grasping thevictimwhichisthendrawnback tothe mouth and
eaten alive. The front legs are armed with spikes and have 2 joints, which
enablesthem to be held folded in front of the body and gives rise to the name
Praying Mantis.

B. orientalis "
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Blatta orientalis Linnaeus (Common Cockroach)
Sometimes referred to as the ‘Black Beetle', it fre-
guentsdamp stores and cellars, butis notcommeonin
Arabiaasit prefersmoretemperatezones. Femalecar-
ries the oothecae for some time afterlayingeggs. The
female cannot fly, and the male flies with difficuity
becauseofits smallwings. However, bothcanrunvery
fast. (See p. 25, fig. D.

Blattalatera
native of Arabia, w
wadis and desert f
man; spends mostof the day benea
at night. Females cannot fly, a
size from male. Both sexes illustr

orphic Cockroach) A

Blepharopsis mendica Fabricius (Striped Mantis)
Although boldly marked with bright green and white
stripes, it is extremely difficult to detect among low
vegetation. Favourite plants are Haloxylon and
Zygophyllum, but also frequents stands of Acacia.
Males are more slenderthan females and have very pec-
tinate (feathery) antennae. A

Empusa hedenborgi Stal (Lappet Mantis)
One of several very similar Empusa species found in
Arabia. All are attracted to light at night and are fre-
quently seen scurrying around walls with moths and
othercreatures. During the day they sitamong vegeta-
tion in wait for prey, where their shape and colour pro-
vide perfect camouflage. 8

Hypsicorypha gracilis Burmeister (Helmeted Man-
tis) Resembles Empusa mantises but differs prin-
cipally in lacking leg lappets. (Not illustrated.)

T

.
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Mantis religiosa Linnaeus (Praying Mantis)  First
described by Linnaeus, this insect gave the group its
common name. Mainly aninsect of the Levant, Mediter-
ranean and Central Europe, itis only found in the nor-
thern partofthe Arabian Peninsula. Lacks twig-like ap-
pearance of Empusamantises andis of amore uniform
shape.Consequently,itis poorly camouflaged among
truedesertvegetation and prefersleafiersurroundings
of oases and gardens.

Oxyothespis nilotica Giglio-Tos (Fairy Mantis)
There are several similarspeciesinthisgroupanditis
extremely difficult to identify them individually. it is
beyond the scope of this book to name individual
species, butatypical speciesisillustrated. Theirshape
and colourrender them almostinvisible when situated
among twigs of their herbaceous habitat.

EremiaphilabraueriKrauss (CommonGround Man-
tis) Most rmantises dwellin trees and shrubs, but the
various species of the genus Eremiaphilaare foundon
stony ground. Their general shape and colour resemble
a small pebble. Unless they move, this camouflage
defies detection evenwith the closest scrutiny. They
are also elusiveinmotion as theirspeedis so fastand
sudden, especiatly inbright sunlight whenitiseasyto
questionwhetherthey were there atall. Astheyrelyon
theirspeed and camouflage, mostspecies are without
wings. Eremiaphila braueriis one of the more common
species and can be identified by black barred wings.

Theseinsectsare gregarious andliveinsocial communities where they have
developed ahighly organized caste system. The ordercontains many different
families, most of which inhabit tropical countries. In most species, swarm-
ing occurs periodically when large numbers of winged adults of both sexes
leave the nest. They fly a short distance and on landing discard their wings
before seeking a suitable partner. The majority of insects which swarm are
devoured by a variety of predators which include animals and birds. Surviy-
ing pairs search for a suitable place where they can excavate atunneland a
small chamber. Within the chamber mating takes place and anew colony is
established. The male usually becomes the king of this colony and the female
the gueen. They produce a great number of offspring, half of which are male
and halffemale, but normally these are sterile and wingless. The kingand queen
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Pergularia
tomentosa

(Stranglevine)

mate periodically and have been known to live together for 50 years, produc-
ing a colony that can number many millions.

Termites are classed as exopterygote insects because they have neither
alarval nor a pupal stage in their growth. However, several different castes
occurwhichdifferconsiderablyinappearance. The workercasteis the most
numerous and is composed of juvenile insects of various ages which often
never mature. These can change into soldiers or reproductive forms if
necessary. Of the two types of soldier termites which occur, one has very large
and formidable jaws, whereas the otherhas a pear-shaped head with glands
fromwhicharepellentliquid can be ejected against attackers. !f theking and
queen are destroyed, some colonies can produce asupplementary reproduc-
tive caste toreplace them. Termites, atthough superficially resembling ants
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(Hymenoptera), are more ciosely related to cockroaches (Dictyoptera). Ter-
mites have short cerci, and tough biting jaws. When wings are present these
are long and narrow, both pairs being similar; this similarity is the reason for
the name [soptera, which means equai wings.

Some species eat grass and fungi, but most species preferwood. Termites
can become a very serious probiem in some countries where wood is used
fornouse building and oftencause conside Jlf’tr_hﬂai e Wo d

containsv

substances. Only the \ﬁ!or’(crcaste f

are used as food for the young, the reproducti
well as the king and the queen. The protczoaa
mites through their ‘second-hand’ food.

inotermitidae (Cyclops Termites)

ux L:OF‘I"A mon
The most common SOP(‘K‘;S‘ in

Psammotermes h stoma Des
Cyclops Termite)
eastern Arabia. indamp locations a
ally be found under any lar
on the ground. Most of the
with only the feeding galleri
caste system of this speciesdif Wi
tern as it contains both a major and a minor sofdier
caste.During March and April numerous dark-winged
termites are produced, which under suitable w
conditions of thunder and strong thermals sw
the surface and take fiight.

lony can gener-
jood left lying
underground,

i minor soldier
winged adult

Psocoptera and Mallophag
(Booklice and Biting Lice)

Psocoptera (Booklice) includes a number of small insects with soft bodies
that feed on avariety of stored items. They often inhabit libraries and museums.
Little is known of their habits in Arabia and they are not included in this text.
Insects of the order Mallophaga(Biting Lice)are small and wingiess. Most of
the species have adapted their shape and habits so that they can survive as
parasites on birds, feeding on small pieces of skin or feathers which they bite
off their host. A detailed description of species is beyond the scope of this
book.

major soldier

a
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Pediculus humanus humanus Linnaeus (Human
Sody Louse)
Thereare two separate races of this louse, which limit

their activities to different parts of the human form.
Pediculus capitis (Head Louse) is more prevalent in
children and lives in hair on the head where it lays its
eggs. Theeggs are known as nits. Pediculus humanus
(Body Louse) lives on body hairs and usually lays its
eggs in adjacent clothing. The eggs generally hatchin
1week. Larvae look similarto adults and take afurther
2weeks to mature. The mature fouse is grey, but the im-
mature louse will assume the colourof thevictim, pale
insects being found on biond hairand dark insects on
black hair. When feeding, it may take on a rosy colour
asitbecomes gorged with blood. Saliva produced while
feeding causes a lot of irritation to the victim and in-
duces scratching. The resuiting wounds may become
infected with germs. The Head Louse is not known to
carry dangerous germs, but the Body Louse can
transmit Typhus and other serious ilinesses. Lice are
easily eradicated with proper medication, good
hygiene and clean clothes.

Phthirus pubis Linnaeus (Crab Louse) A rare
parasiteonman. Itlives and lays eggs in the hairs of the
pubic region. 1t is shaped like asmall crab and is light
grey or purple. Not known to carry serious diseases.
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Hemiptera

Thisordercontainsalargenumber
our, shape and habits. They
sight appeartobeunrela
— their food is sucked in liquid
rostrum, the name given to a sti
(’;apc\o!eofmelcmume skinof tt
tyofthespecies attack plants ar
bloodofanimalsandmseclq.é\mongt%w latteris
which feeds off man.

The antennae of the Hemipteraare often iongin comparis
theinsect, butcompriseonly afewsegments,usu d(|\/4ur'3u\ d
than 10. Theinsects do not possess cerci and som :
that have wings fold them with an overlap when not in use. Thi 0
distinguish the order from beetles whose front wings (elylraj meet along the
centre line of the body.

During evolution the Hemiptera adapted 4 organs — the mandibl max-
illae, labium and labrurn — to form the rostrum. These organs workin conjunc-
tionwithoneanotherto provide the efficient system thatextractsliquid food
from the host. The labium forms an outer sheath to the rostrum which con-
tains 2 pairs of stylets and 2 channels. When feeding commences, the rostrum
is placedin contact with the skin of the plantoranimal. As itis forced down,
the labium buckles to expose the stylets, which pierce the skin and penetrate
to the food source. Salivais pumped down one of the channels to act as an
anticoagulant. In some bugs the saliva is poisonous and may kill the host.
Diluted food is sucked up the second channel. When not in use the rostrum
is generally held horizontally under the body.

The order Hemipterais divided into two distinct suborders: the Heteroptera
and the Homoptera. The Heteroptera contains a great variety of different in-
sects many of which feed off plants, although some feed off mammals and
othersoffinsects. The suborderalso contains all of the bugs that liveinoron
fresh water.

They generally have flat bodies, are often brightly coloured and have com-
poundeyes andusually two ocelli, with the exception of the waterbugs which
have no ocelli. Therostrum is at the front of the head and in front of the eyes.
Not all species have wings, but when present and at rest the wings overlap
and are folded flat over the body. Each front wing is made up of 2 different parts,
ahard leathery base and aveined clear tip. The hindwings are always mem-
branous.Some species are poisonous and some have ‘stink’ glands thatcan
emit an obnoxious liguid.

AllspeciesinthesuborderHomopterafeedoff plantsand many are serious
pests. These insects generally occurin very large numbers and a plant that
is attacked will suffer from loss of sap and from ruptures in the internal cir-
culation system. Toxins contained in the saliva of some species destray
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chloroph ore serious
threattoag Sapx\v/h'i‘n
isthefood .'moounon orpuu in ge propor-

i€ vhat they require and any excess, which

s known generally as honeydew 2

arly ants. Some an

hen wings are present
u\,!llbde\OUS

sies have com-
Homopteraare divid-
arentiated by the antennae. Those

cha (n[\fln ds). The

; las .-'=nd F‘ianl hoppers generally havo an
ovipositorwhich they u CtO]l.aknr

increvices orwithin thecelisof aplant.
Aphids lack an ovipositorbut they can be parthenogenetic, which means that
they can reproduce from unfertilized eggs. They may also be viviparous, i.e.
capable of producing live young. Consequently, they are able to produce large
populations very quickly.

Deraeocoris pallens Reuter (Check Capsid) Most
oftheinsectsinthis familylive amongvegetation and
feed upon the sap, seed or fruit of various trees and
plants. Deraeocoris pallens lives in flowerheads, where
it preys on small insects that have come in search of
nectar.

Camel trail on the old route
from Makkah to Rivadh
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Cydmdae (Soil Bugs)

MARCH

tomidae (Shield

APRIL

Macroscytus brunneus Fabricius (Brown Trog)
Mostof theyearis spentinhibernation below ground,
while for the rest of the time it lives among leaf litter
and short vegetation. Feeds on short vegetation.

Bugs)

Nezaraviridula sus (Gre
members of this family can pro
smells, which often taint their u;u(' sour
viridula has become a minor pest on fruit :
vegetables grown in farms and oases. However, ils
large size and open behaviour make it easy to det

Eysarcoris inconspicuus Hemmich-Schifier
Bug)

Dinidoridae (Melon Bugs)

MAY — JULY
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Coridius viduatus Fabricius  (Melon Bug)

Causes
majordamage to melon crops in Saudi Arabia. At first
itconfinesits attention to wild members of the melon
family, such as Citrulfus. However, as summer ap-
proaches, these plants dry up and it then transfers to
the cultivated melon crop. The fruit is seldom attack-
ed as theinsect generally pierces young stems, which

then collapse.

[#;]

(= Medicago sativa {Alfalfa)
S %15
¥
%25
Cimicidae (Bed Bugs) g
Cimex lectularius Linnaeus (Bed Bug) Found

ALL YEAR

throughout most of the world it feeds mainly on man,
is nocturnal and hides in clothes and crevices during
the day. Its saliva contains an anticoagulant which
prevents the host’s blood from clotting and also dilutes
it to assist the flow up the rostrum. The habits of bed
bugshavebeenknowntomanforalongtimeandhave
not always been considered unwelcome. The ancient
Greeks refer to potions which contained the insect.
Although the wounds may cause irritation, the insect
does not transmit disease. Method of mating is
unusual. The male organ pierces the skin of the female
permitting sperm to swim through the blood of the
female to the eggs. Eggs are laid in clothing and
crevices and do not normalty hatch uniess apersonis
in the vicinity.
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Hnopalidae (Blushing Bugs)

APRIL = MAY

JUNE

Liorhyssus hyalinus Fabricius (Variable Blushing
Bug) A common insect which inhabits grasses.
Varies in colour, ranging from pink to brown. Other
typical characteristics are its stink gland and mem-
branous front wings. A

Alydidae (Racer Bugs)

Mirperus jaculus Thunberg (Yellow D
Found wherever vegetation occurs, it moves swiftly
acrossthe ground but readily lakes to flight if disturb-
ed. Nymph lacks wings, but gains some protection by
mimicking thedark Cataglyphis ants withwhichitoften
associates. B

Lygaeidae (Ground Bugs)

Anumberofspeciesof Lygaeidae are foundin eastern Arabia. They have similar
habits and feed off plants in low vegetation.
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Dieuches mucronatus S1al (Bleached Ground Bug)
This species is widespread in Arabia where it can be
foundrunning oversandy gravel amongst low vegeta-
tion. It rarely flies, like most members of this family.

~
(&

Lygaeus equesiris Linnaeus (Harlequin Ground
Bug) Common in Arabia, it inhabits the fringes of
oases and fertile desert depressions. Itis often seen
running across the ground, but will take flight if
threatened. It can be found in very large numbers on
Calotropis procera (Sodom’s Apple).

»
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The old fort, Mubarraz, the twin city of Hofuf, Eastern Saudi Arabia

Naucoridae (Saucer Bugs)

Heleocoris minusculus Walker (Small Saucer
Bug)  This aquatic species, is a predator on other
small aquatic insects. Forelegs face forward and are
adaptedtograsp prey.To breathe underwaterittakes
abubbleof airwithitwhen submerging. When natural
poolsofwaterdry outduring the hot season, it flies to
water tanks and other more permanent pools.

")x1-5
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Nepidae (Water Scorpions)

Nepidae breath by thrusting their long posterior siphon or respiratory tube
through the surface of the water. The air collecled is siored for future use under

the wings.

MARCH — JULY

Laccotrephes fabricli Stgl (Slreiched Water Scor-
pion)  Although common in mountain streams and
pools ol wesiern Saudi Arabia, it is ararity in central
Saudi Arabiaand absent from the east of the country.
llcannot flyandis consequently confined 1o permanent
bodies of water where it lives among submerged
vegelation. Notastrong swimmerand generally crawls
aroundin search of prey whichit grasps with powerful
raptorial forelegs.

Notonectidae (Water Boatmen)

DECEMBER — MARCH

Anisops debilis Gerstdcker (Pigmy Backswimmer)
A fierce pregdalorwhich preys on otherinsecis. Often
occurs in large numbers. It is easily identified as it
swimsonitsbackusing the long, hairy hindlegs as oars.
To breathe under water they collect bubbles of air,
which aretrappedintheirventral hairs and utilised as
required. Itis also asirongflisrwhich enablesitto seek
out new ponds when the present habital becomes
untenable.

Homoptera (Cicadas, Plant Hoppers and Aphids)

Cicadidae (Cicadas)

Youngcicadas lead asubterranean life and feed uponrootsoftrees. Their front
legs are very sturdy and are used mainly fordigging. They spend several years
inthe nymphal stagesand finallyemerge fromthe ground, shedding theirim-
mature skins which may be found at \he base of trees. One of the sKins is
illustrated. Wings develop during the lastinstar. The flight of all cicadas is very
fast;afterasuddentake offitrises slightly then takes astraighi courseto the

new destination.

—

X7

AFPRIL ~ NOVEMBER
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Platypleura arabica Myers (Arabian Cicada)
Largest of the Arabian Cicadas, they are very common
in Qatar, ihe United Arab Emirates and Oman where
theycanbefoundinmostsiandsoftrees. They sitand
feedonthe smallerbranches. Most of the day the male
sings, but any local disturbance brings animmediate
cessation to his song, which is resumed only when
dangerhas passed. The songproducedvaries between
species, butis always loud ang almost continuous. The
sound is produced by 2 organs, known as tymbals,
situated on either side of the abdomen. The tymbals
vibrate rapidly and the soundis magnified by resonance

within body cavities. Female cannot sing, bul is at-
tracted to the rendezvous by lhe song of males. This
results in very large numbers collecting in one area.
After maling, female uses her ovipositor to lay eggs.
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Dictyopharidae (Lantern Flies)

Psalmaocharias flavicollis Horvath  (Oran
Cicada) Prefers rocky areas where
Acacia trees. Congregates in small numbers. Ma
sings for short periods only during midsummer.

Generalname Plant Hopperincludes anumberof families with similarhabits.

DECEMBER — APRIL
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Philotheria spp. (Unicorn Hoppers) Found on a

variety of different plants, it leaps into the air when 1]
disturbed. MostUnicornHoppers may beidentified by )
aforward-projecting head.

ifyzus persicae Suizer (Peach and Potato Aphid)
A pest of peaches and potatoes in Europe, it also at-
tacks avariety of other plants. in Arabia it principally EF -
attacks almonds and radish plants. Although these in-

sects are less than3mm inlength, damage is caused

by heavyinfestation with populations which are often

intheorderof several million. Capable of reproducing

rapidly during favourable weather, females can

reproduce without mating (parthenogenetically) and

produce both wingless and winged forms. Winged

forms are able to colonise new areas. To overcome

adverse weather corditions, eggs are laid.

APRIL

x 3

Aphis nerii Boyer de Fonscolombe (Milkweed
Aphid)  Acolourfulbiack and yellow species which
generally makes its first appearance as an adult in
December, when it can be found on varieties of
Milkweed such as Pergularia tomentosa(Stranglevine)
and Calotropis procera (Sodom’s Apple). Enormous
colonies build uponyoungshoots among the flowers
and underthe leaves, although they appearto produce
very little damage. During March and April new colonies
formon Nerium oleander (Oleander) and on Plumeria
spp. (Frangipani), producing unsightly yellow masses
on tender growths resulting in reduced vigour and
deformity of the plants.

S e : acolony of

wingless forms
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Thysanoptera
(Thrips)

Mostinsects in this order are minute, their average length being approximaiely
3mm.They are generally darkin colour, with slenderbadies, and have 2 pairs
of narrow wings. These are shapedlike abird's featherand haveaceniral spine
with fine hairs attached. This unusual sha Ipstodistinguish thrips from
all other orders. They have compound eyes and usually 3
isformedintoabeakand used forsucking flulc S
have ovipositors with which they lay egas ir
are parthenogenetic. In all cases the in:
classed as Exopterygotabecause thers is :ml\ apartial matamorpt
ing the development.

Thrips feed by scrapingaway the surface of the food sourc
tothe fluid whichis exposed. Thisis generally the sapof plan
tain species feed off fungi and some feed off insecis. Beca
and often live in the centre of flowers they are seldom notice
are visited by these insects.

During close, thundery weather thrips often fly, forming small clouds afaw
feet above the ground. It is during such periods that most people have ex-
perienced the misfortune of gettinga‘fly in the eye’. One of the cornmon names
given to thrips is Thunder Fiy.

Althoughtheinsectserves auseful purposeinhelpingto pollinate plants,
itismoreoftenconsideredapestduetothedamageiicauses. Apartfrom the
collapseof plants cells caused by its method of feeding, thrips can also transfer
variousvirusdiseases. The existence of Thrips tabaci(notincludedin this book)
in Saudi Arabiamakes it virtualiy impossible to grow onions without the use
of pesticides.

Aeolothripidae (Banded Thrips)

Aeolothrips deserticola Priesner (Desert Thrips)
There areanumber of different species to be foundin
Arabia, but since most of them are very smail and
similar in appearance this book will not attempt
classification. This species is one of the larger and
more colourful thrips found. Prefers plant leaves to
flowerheads forits food source. Colonies sometimes
reach pest proportions and ornamental plants such as
Ipomoea(Morning Glory) are especially prone to attack.

FEBRUARY — APRIL

doie

x5
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Neuroptera
(Lacewings and Antlions)

Both Iarvde and the Pourr mbecls are predmom Larvae are ﬂauupmd wn

3 suck Irc prey dry. T he ordﬂr Nar. roph.la contains a

itive fe 1|i|f=h but :hey all ur .ﬂ‘ugr: amarphosis dur-
c te insects. Most of the
indeyesandalscsome
farge and usually
coftheorderandaguide

nsy wing

Bubo
Bu

opsis hamataKlug (YellowFleck)  Thehabits
m!.n»tam.i/diffpr.rom'hemd}orxtyof otherfamilies
contained in the Neuroptera. Adult Ascalaphids are
strong fliers and hunt during the day. Larvae are
predatory grounddwellers that actively huntdown prey.
There are many different species of this family in
Arabia, with B. hamata being the most widespread in
the central area. They frequent desert steppe terrain,
where the adultoften sits onabranch of low vegetation
waitingto catch otherinsectsin flight. In this respect
their activities are very similar to the Odonata
(Dragonflies). The long, clubbed antennae of the
Ascalaphids make them easy to distinguish from
dragonflies, which have very small antennae.
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Nemopteridae (Ribbonwings)

APRIL

MAY

Halter halteratus Forskal {Knotted Halterwing)
Sometimes atduskin sandy areasswarmsofsmallin-
sectscanbeseenrisingandfallingintheairjustabove
the ground. Most of these insecis b to the

ea
ment
almost
in animal burro

4
stationary

Dielocroce
species in the
but their app
insects swarm
(Knotted Halterwing), but !
larger. Dielocroce elegans is the spe
encountered.

the

Chrysopidae (Lacewings)

MARCH

APRIL
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Chrysoperla carnea Stephens (Green Lacewing)
Thisinsectisoften attracted tolights at night and may
settleonthewall of arcomwhereits atlractive colours
seldom fail to draw attention. The burnished gold of the
eyes forms astriking contrast to the pale green of bady
and wings. Flight is weak and they spend most of the
time among vegetation, where they prey on smali in-
sects. Femaleslayeggsonwaxstalks toprotectthem
from small predators. Larvae have sharp jaws and prey
on aphids and other small insects. The species is
widespread and has a distribution that extends to
Europe and Britain. In Arabiait frequents gardens and
oases and clumps of Tephrosia, where strongcolonies
of aphids often develop. Despite its weak flight, the
adult is rarely attacked as it possesses a powerful
defence mechanism. When roughly handled, the in-
sect's body emits a foul-smeliing liquid. There are
several other members of the Chrysopidae family in
Arabia, but C. carnea is the most common.

Myrmeleontidae (Antlions)

Most species of antlion are noctumnal. They couid be mistaken fordragonflies,
butmay bedistinguished by thelrantennae. Adult antlions have short sturdy
antennae with clubs at the ends. Adults and larvae live on small insects. Lar-
vae can be found in sandy habitats, where they digaconical pitapproximately
25 mmdeep and 25 mm in diameter at ground level. They bury themselves at
the bottom of the pit with only theirjaws visible. Small insects, such as ants,
fallinto the pitand are unable to climb the loose sides. As the victim attempts
toclamberout,itis bombarded with fine sand particles ejected by the antiion.
Finally the victim tumbles to the bottom of the cone where it is seized by the
sickle-shaped jaws of the larva, which then proceads to suck the victim dry.

T Gepus invisus Navas (Hunchback Antlion) The
: adulthas glossyhumpinthe centreofthethorax. Itlikes
a sandy habitat.

e

e
JULY — AUGUST
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JULY -~ SEPTEMBER

SEPTEMBER
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Lopezus fedtschenkoi MclLachlan (Streaky Wing)
The wing markings of the adult L. fedtschenkoi make
it easy to identify.

Palpares dispar Navas (Polkadot Antlion) Four
species of this genus are found in Ara tP. r
is the most common. Prefers rocky ravines

fringes, where white seed-ike eggs arelaid in neat rows
on flowers or grass stems. Larvae, when they hatch,
drop to the ground and immediately proceed to digapit.

Myrmecaelurus laetus Kilug (Elegant Antlion)
Occurs in silty depressions in open rock desert.

Ganguilus pallescens MNavas (Longlegged
Antlion)  Thelong legs permit easy identification.

Centroclisis cervina Gersticker (Hairy Antlion)
Commonly found in oasis fringes and desert farms
whereitoften flies by dayif disturbed. Incold weather
it vibrates its wings to ‘warm up’ before flying.

APRIL — MAY

Larva
and
pits

e
ST

Nophis teillardiNavas (TheSerpent) Anumberof
species of this genus are found throughout the area.
Allare similarto N. teillardi and have the peculiar kink
in the abdomen. Flight patterns are weak, so they
seldom fly during windy weather.




Lepidoptera
(Moths and Butterflies)

The word Lepidopterais derived from two Greek words meaning scales and
wings. Thisisavery aptdescription because the orderis distinguished from
all otherorders by the wing membranes which are coverad in minute scales.
The scales are generally considered to be a special ad
foundonless highly developed insects. Mt
tain pigments which provide colour. Al
delicate, they have proved to be aramark
approximately 120 000 known speciesint !

Most moths and butterflies possess acoiled proboscis wh
ible trunk for the intake of liquid food, often nectar and wate
mature orlarval (caterpillar) stage of development mosi laryas
tion,but some species feed on aphidsorantlarvae. Bec
difference between the mature and the immature stages in
insects, they are classified under the division of Endopterygota. They underga
acomplete metamorphosis and the life-cycle comprises 4 different stages:
ovum (egg), larva (caterpillar), pupa (chrysaiis} and imago {moth or
butterfly).

Sphingidae (Hawkmoths)

JETATe 7 Acherontia styx Westwood (Eastern Death's-Head
K Hawkmoth) A greatdeal of superstition surrounds
the Death's-Head Hawkmoth, probably prompted by
the dorsal markings on the thorax which resemble a
skulland also the insect’s ability to squeak if disturb-
ed. Larvaecanalsomake anoise. Thisappearance and
3 behaviourareinterpreted by the superstitious asanill
TCORUARY SEPTEMBER|  Omen.Acherontia styx iscommon inmostmajortowns
and oases in coastal areas between Qatif in Saudi
Arabia and Muscat in Oman. Larvae feed on plants of
the nightshade family (potato, tomato, etc.) as well as
onjasmines and Clerodendron inerme. Whole hedges
of Clerodendron are often defoliated in Ras Tanuraand
Dhahran. Recently, this species has also colonised
central and western Saudi Arabiawhere larvae can be
found on Tecoma, Duranta, Vitex, Lantana and many
other garden shrubs.

Acherontiaatropos Linnaeus (WesternDeath's-Head
Hawkmoth) Farlesscommonthan A. styx (Eastern
Deatin’'s-Head Hawkmoth); the ranges of the two
species do not normally overlap. Can be identified by
presence of white central spot to the forewings and
broad black bands across the underside of the ab-
domen. Foodplant of larvae similar to that of A. styx.
APRIL — OCTOBER (Not illustrated.)
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APRIL — NOVEMBER
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MARCH — SEPTEMBER

Agrius convolvuli Linnaeus
moth)  Wingspan is one of the largest foran insect
in Arabia and may attain 150 mm (€ in.). A powerful
migrant, often congregating in large numbers at dusk.
Most adutt moths obtain food by sucking nectar from
flowers using aholiow proboscis, which projeciafrom
the head and is normally coiled uplike awatch-spring
when notin use. Length of proboscis varies according
to species of moth. In the case of A, convolvuli It can
extendto approximately 100 mm (4 in.}, which permits
the maoth to extract nectarfrom long, trumpet-shapad
flowers. Itdoes not land to feed, but hoversin front of
the flower while the proboscis penetrates o tha nec-
tarsource. During the pupal stage of development, its
proboscis is housed in an extension below the head.
Larvae feed on Ipomeea pes-caprae (Morning Glory)
and Convolvulus spp., especially those plants found
in ornamental gardens. The large caterpillarloaks quite
ferocious, with a tail-horn resembling asting, which is
aharmless decoy meant to deceive would-be predators.

Macroglossum stellatarum Linnaeus (Hummingbird
Hawkmoth) Not resident in Saudi Arabia, but
migrates from Northern Oman and Iran where it breeds.
Larvae feed on Galium and Gaiflonia. The adult flies dur-
ingthe day and bears astrikingresemblance to asmall
hummingbird as it hovers while feeding in front of
flowers.

(Convolvulus Hawk-

— s ———t—

green form

'....'-:\:.-I‘a\-n.‘i.a' 1 R i chr b
City Park, Al-Kharj, Saudi Arabia
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JANUARY = JULY

DECEMBER — MAY
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Daphnis nerii Linnaeus (Oleander Hawkmoth) Its
colours act as perfect camoufiage during the day when
itrestsamongfoliage. Visits gardens at nightin search
of flowers with nectar and to lay eggs on Oleander
bushes. Larvae can be so common that they will
defoliate a bush. When the larva Is disturbed it will
usually puff up the front body segments which great-
lyenlargeapairof eyespots. These!l r
often sufficient Lo frighten away a pot

Hyles livornica Esper (Striped Hawkmoth) The
most common Hawkmoth in Arabia, itis an insect of
the open desert where it breeds on avariety of plants,
but prefers Asphodelus, Rumex and Calligonum. Flies
at night and migratesto othercountries, somereaching
as far north as Scandinavia. A successfut breeding
season with vast numbers of moths may occur aftera
period of heavy rain when numerous individuals can be
seen visiting Lycium flowers in the late afternoon. B

53



Hippotion celerio Linnasus (Silver-striped Hawk-
moth)  Amigrantgenerally confinedto oases, where
the larvae feed on grapevine ieaves and Aumey.

NOVEMBER - JUNE |
e e}

Nerium oleander

-

Cephonodes hylas Linnasus (CoffeeCiearwing) A
day-flying Hawkmoth which is a migrant to northem
Oman from Dhofar (southern Oman). When sucking
nectar from flowers it expands and contracts the anal
brushof hairas an aidtobalance while it hovers. These
hairs act in a similar manner to the tail feathers of a
hovering bird such as a Kestrel.
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Noctuidae (Cwiet Moths)

The Noctuldaeis the largest family inthe orderLepidoptera. Mostof the moths
are brown orgrey, ugh eome have white, vellow orred hindwings. Main-
ly necturnai, most species have tympanic organs on the thorax, which permit
i t hing bat orbird. When this happens many fly erratically
i e feed on low vegetation; some on grass and

s to agriculture. M arvas are smooth with few hairs.

(Autumn Sword Grass)

in sandy desert areas.

Agrotis lpsilon Hufnage! (Dark Sword Grass)
Cormmon throughout the area and its range extends
through Europe to Britain. The larvae commonly known
as cutworms and feed on a number of plants and can
be a pest to agriculture.

DECEMBER - APRIL

Euxoa canariensis Rebel (Canary istand Dart) A
numberof similar species of the genus Euxoaoccurin
Arabia, but E. canariensisis the mostcommon. Larvae
generally feed on grass and can be a pest on lawns.
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Discestra sociahbilis Graslin (White Spotted
Nutmeg)  Severalvery similar species of the genus
Discestra exist in Arabia, but D. sociabili
both agricultural and urban areas.

i

s found in

Mythimna lo
Mumerous si
istin Arabia,
and commaon.

Metopoceras omar Oberthiir  (Snow Leopard) A
species of the Rhanterium steppes which stretch from
central Saudi Arabia across Kuwait and into Iraq.

Metopoceras delicata Staudinger (Pink Panther)
Similar habits to M. omar (Snow Leopard) and both
species may be found flying together. The shade of pink
varles for M. delicata according to locality.

7 |
ALL YEAR _,_.J

JANUARY — MARCH

Spodoptera littoralis Bolsduval (Cotton Leafworm)
A serious pest of the cotton crop in Egypt. In Arabia,
Jitrarely causes
mberof piantsincluding

v Leafworm)

Spodoptera cilium Guende (Brown Spotted Lesser
ieafworm) Flieswith S. exigua(Lesser Leafworm).
Can be identified by the grey brown spot on forewing,
whereas S. exigua has an orange spot.

Hadjina viscosa Freyer (Shimmerwings)  Fringes
of oases are the favourite habitat. Larvae feed on
Pluchea. Adult always has the appearance that it has
lost most of its wing scales.

Rhabinopteryx subtilis Mabille (Striped Grey) This
is a suburban species that prefers gardens.
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OCTOBER - JUNE
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DysmilichiabicolorChrétien (irishCoffee) Most
rocky wadis in central Saudi Arabia support small
populations of this moth.

Heliothis nubigera He
Atcertaintimes of the
amongthe mostcomim
raininthedeserthase 1
swarmsof H.nubigeracanbeseenin garden
flowers fornectarorflying around street|
The black-spotted larvae feed on mo:s
herbs, but show a preference for Zygo
(Dwarf Caltrops).

Heliothis armigera Hiibner (Dark Clover) Foundin
rocky ravines of hiily areas, this is one of the rarer
members of the genus.

Heliothis peltigera Denis & Schiffermiiller (Bordered
Straw)  Common and found in large numbers, even
in the most remote and inhospitable desert regions.

/)

JANUARY — MAY

APRIL — MAY

Rhodocleptria incarnata Freyer (Mouldy Straw) A
rare species that favours Rhanterium steppe.

e (False Wainscot)
] es. There are
atcan befoundin

Acontla biskrensis Oberthiir (Variable Four Spot)
Extremely variable in coloration, some being dark
brown, others almost pure white. ltis usually foundin
the campany of Metopoceras omar(Snow Leopard) and
M. delicata (Pink Panther) on fringes of oases.

R SR
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Acontia lucida Hufnagel (Lucid Four Spot) Itis
uncommon but has a widespread distribution.

Chrysodeixis chalcites Esper (GiantGem) There
was confusion regarding the identity of this moth un-
tilrecently. It was established by E. P. Wiltshirein 1982
astheonly Chrysodeixis species found todatein Saudi
Arabia.
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Remlgie frugalis Fabricius (Oasis Streak) Very
common ameng grass in oases, where it flies during
the day. Often rests on the ground and, when disturbed,
readily takes flight.

Cornutiplusia circumflexa Linnaeus (Brass Plusia)
Uncommon.

Trichoplusia ni Hilbner
foundinoases throughou
anothervery common specie
Boisd(notincludedin this book), which
pearance. Migrates across Europe and has be
in Britain. Larvae of both species feed on numerous
plants.

uen lirksca Cramar  (Yellow Hindwing)  Col-
in intensity according to dryness of habital.
y found in gardens. Range extends into
3, but the moth is uncommon there.

ALL YEAR

T

Earias vittella Fabricius (Okra Pea Moth) A -
numberofspeciesof the genus Eariasoccurin Arabia r
and some are serious pests to agricuiture. Larvae of £,

vittella feed in Okrapods making them unfit forhuman

consumption. Aduits are sexually dimaorphic and dif-

fer in shape and colour. A male is illustrated.

/:7 Clytie benenotata Warren (ShadyShades) Usual
habitat is salt flats and oases tringes. Larvae teed on

Tamarix.

ALL YEAR

% e

Dysgonia torrida Guende (Coffee and Cream
Moth)  Anoases species that frequents low vegeta-
tion where it feeds from flowers and falien fruit.

Clytie sancta Staudinger (Ochre Hindwing)
Scarce andrestricted to sandy areas in proximity to salt
flats.

=

FEBRUARY-NOVEMBER

ANY TIME
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MARCH — APRIL
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Heteropalpia exarata Mabille (Dark Snout) Fre-
quents valleys and wadis where it fiies al night.

Pericyma signata Brandt (Marbied Moth)
in rocky ravines and depress

it

Tytroca fasciclata Warren
mon and widespread

{Layered Moth) Com-

Gnamptonyx innexa Walker (Brown White Spot)
Inhabits scrub desert. Larvae feed on Acacia leaves.

Drasteria habibazel Dumont (Marblecake Moth) A
species of large, rocky wadis.

JANUARY — MARCH

fhynchodontodes ravolulelis Zeller (Lined
Snout)  Several similar species of the genus Rhyn-
chiodonlodes occur in Arabia. Rhynchodontodes
avplutalisis commonand atiractedin large numbers
s on wells surrounding villas.

Sand Moth)
graas and

Anumets hilgerti Rothschisld (Dark Sand Bioth)
inhabits sand dune areas.

AcrobylakneuckeriRebel (ShadowMoth) Prefers
silty desert depressions and scrub desert.

i

ka?ﬁ
Drasteriodes limata Christoph (Creamcake)

Usual habitat is rocky ravines.

e
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64

Armada panaceorum Ménétriés (Rock Moth)
Rock-strewn plains form its usual habitat. It is well
camouflaged whenitsettiesonrockswhere It spends
the day, but readily takes flight if disturbed.

&

Emmelia trabealis Scopall (Spotted
species of central Europe, itis at the e
rangein Arabia. Frequents oases where the lar
on Convolvulus arvensis.

B g ooF)
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Autophila cymaenotaenia Boursin (Burnt Speck)
This and a similar species, A. cerealis, frequent rock-
strewn desert. When disturbed they do not generally
take to flight, but prefer to run to the nearest cover.

Thriarobusta Walker (Thickneck)
scrub desert.

Inhabits dense

Cerocala sana Staudinger (LabyrinthMoth)  This
moth looks like a Geometrid. Larvae feed on
Helianthemum.

) ctiidae are brightly coloured which is often

cation that they are po wous. Most diurnal predators will not attack
insects with warning coloration. Sorme of the moths are also capable of emit-
ting high-frequency sounds which are usedto jam the ‘radar’ of attacking bats.
Thelarvae usually have hairs which cancause severeirritationto unprotected
skin. These hairs are ofien also Incorporated in the silken cocoon to protect
the pupa.

anir

- . Utetheisa pulchellz Linnaeus (Crimson Speckled

Bio (\ “.\ Footman) Conspicuous and comman day-flying

\Ti A— moth throughout Arabia, often very abundant in both

\ Ty deserts and oases whereverspecies of Heliotropium,
\ X the tarval focdplants, are common.

%y
EE=it {{,c;’«,
PTEMBER — - TS /
SEFTEMBER — JUNE B
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Spilosoma arabica Hampscn (Arabian Ermine)
Frequents rocky wadis that contain Astragalus
spinosus {Spiny Milk Vetch), the larval foodplant.

JANUARY — APRIL
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Lymantriidae
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MOVEMBER-FEBRUARY

(Tussock Moths)

Casama innofata Walker (Acacia Tussock Moth)
Rock-strewn desert with aroups of Acacia trees provide
the habitai forthis species whichis often foundin &l
company of Spilosoma arabica (Arabian Er
vae feed on Acacia.

Euproctis cervina Watker (CanaryVapourer)
male starts to fiyin the middle of the afternoonin search
of afemaie that is prepared ta mate. This search may
continue through most of the night. The female lays
eggson fTerminalia catappa(indian Almond), acommon
garden tree, although the speciesis also knownto feed
on Athagi.

Lasiocampidae (Eggars)

Mostlarvaeinthe family Lasiocampidae are coveredinhairs. These hairs often
contain amild poison and it is advisable to handle thern with gloves as they
can cause severe irritation. The larvae pupate underground in sitk cocoons.

66

OCTOBER

Chondrostega fasciata Staudinger (Red Streak)
Themale closely resembles alarge white Euproctis cer-
vina (Canary Yapourer) and during late afternoon may
be seen quartering the ground for wingless females.
Favourite foodplants are Trigonella and Rhanterium.
After spring rains, when the deserts are green, large
numbers of the bright red-banded larvae can be found
in certain localities.

cocoon

Chifena laristana Daniel (Tippler Motn) Common
butrarelysean,asitfrequents remote sandduneareas.
Larval foodplant Is Cafligonum comosum {(Desert
Kno ), During April, larvas are conspicuous on the
leaft lants. The species has been given the com-
othe habitofthelarvaewhich

f dew on the plant.

Y
(53 o v &
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Autosphiyla henkei Staudinger (Desert Knotgrass
Eggar)  Arare moth of the sand dunes. Larvae feed
on Calligonum comosum (Desert Knotgrass). They are
gregarious and occur in large numbers which often
strip the foodplant; they also spin silk webs for
protection,

67
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Lasiocampa serrula Guenée (Grey Eggar)  Prefers
sand dunes and rock outcrops which have richer
vegetation.

Streblote siva Lafébvre (JujubelLappet) Themost
common mermberof the Lasiocampidae family found
inArabia. Larvae feedan avariety of foodplants thatin-
clude Zizyphus, Tamarix, Avicennia marina and Punica.
Larvae can be so numerous that they defoliate com-
plete branches of trees, leaving only papery cocoons
on bare twigs.

Geometridae (Looper Moths)

Insects comprising the family Geometridae appear frail, but are successful
and prolific. Adults have tympanals which enable them to detect the presence
of bats. The larvae (orinch-worms) have 2 pairs of prolegs near the rear of their
abdomen. These are used to clasp atwig before the larvastretches cut to find
ahold for the legs on its thorax. Having obtained a grip, the rear pair of legs
aredrawn up to a position immediately behind the farelegs. To dothis the bedy
has to form a loop, which gives the insect its common name, ‘looper’, and
describes its method of locomotion. The larvae often resemble a twig of the

foodplant.

OCTOBER ~ MARCH

7
NOVEMBER - MAY

Pingasa lahayei Oberihlir (Willow Beauty)
Althouagh P. Jahayel is the most common, there are
many similar species of the genus Pingasa found in
Arabia. Frequents oases and gardens where larvae
generally feed on Salix spp. and other shrubs.

Hyperythra muselmana Brandt (Burnt Thorn)  In-
habits desert farms fringed with Tamarix.

Chlorissadiscessa Walker (Jasmine Emerald) Its
distinctive colour provides good camouflage when the
moth restsonvegetation. Larvae feed onhedging plant
Clerodendron inerme.

=
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Tephrina disputaria Guende (AcacialLooper) One
of the most common moths in Arabia. Larvae feed on
Acacia. Atrestthe moth foldsits wings above the body
similar to butterflies. Male differs from female in the
number of brown-coloured streaks on the forewings.

Gnophos subvariegaius Staudinger (Deserl Annulet)
A common cold-weather moth.

Epirrhoe wilishirei Brandt (Wiltshire'sCarpet) A
rare species confined to weil-vegetated desert wadis.

[ 2]

Zamarada hyalinariaGuenée (RubbedWing) Has
the appearance thatithaslost manyofits wingscales.

Hemidromodes sabulifera Prout (Pink Carpet) A
common moth usually overlooked due toits smali size.

e

FEBRUARY —~ OCTOBER

Lithostege nolata Bang-Haas (Striped Swiftwing)
Has a very unusual shape to wings. Freguents rock-
strewn wadis.
'-'\Q';_‘\_‘ \ // "..f-.'r't
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Lithastege palasstinensis Amsel {Grey Swiftwing)
A northern species which aniy flies during the colder
winter months.

e 1=y

Eupithecia ultimaria Bolsduval (Scalloped Pug)
Theresting position of thismothis typical of all Pugs.
Wings are exitended at right angles tc the body and
pressed flat against the background on which it is
resting.

Rhodomeira sacraria Linnaeus (Vestal) Common
in oases and towns, it migrates and has been record-
ed in Britain.

Lantana camara
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Cossidae (Goat and Leopard Moths)

The family Cossidae contains anumberof large and primitive moths. Larvae
boreintothe wood of living trees or into stems of plants, thus obtaining pro-
tection from most predators.

A

APRIL — J

UNE

NOVEMBER -

AUGUST

Favourite habi
dunes ar

ler (ArabianG

1iges. Coloration v

Lamellocossus aries Pilng
Rare and frequents oasis {1
cording to locality.

Pterophoridae (Plume Moths)
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Emmelina monodactyla Linnaeus (Grey Feather
Moth)  Wings of mothsin this family are divided up
into 3 or 4 plumes similar to feathers. Emmelina
monodactyla is the most common of several similar
species found in Arabia.

Pyralidae (Pyralid Moths)

OCTOBER - MAY

Ephestia kuehnielia Zeller (Mediterranean Flour

Arabia, as
larvae feed on stored grain, ir and dried fruitin
aries, flourmilis and stores. Food noteaten by the
nfit for human consumption by silk

Momophila noctueila Denis & Schiffermiilier (Rush

n and prefers oases and desert

nbevery numerous feedingon grass
they cover with silk webs.

and Jucerne whi

Lamoria anella Denis & Schiftermiller (Grey Slipper)
One of several similar species of the genus Lamoria
found in Arabia. It frequents oases fringes and well-
vegetated depressions on stone-strewn plains.

Cornifrons ulceratalis Lederer (Common Ulcer)
Common, it prefers open desert and oases fringes.
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Hesperiidae (Skipper Butterflies)

The family Hesperiidae is considered to be adistinct group of butterflies. They
appear to form a link between moths and butterflies, as they have ceriain
characteristics common to both.

JULY -~ AUGUST

_‘__7

AFRIL - NOVEMBER

JUNE — SEPTEMBER
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Coeliades anchises Gerstdcker (Giant Skipper)
Common on the wadi floors of northern Oman, but has
not yet been discovered in eastern Saudi Arabia. Lar-
vae (caterpillars)occupy silk-lined, rolied-up leaves of
the foodplant Acridocarpus, which prote 1

ants.

Spialia daoris Walker (Aden Skipper) Frequents
wadi floors and desert depressions with glenty of
vegetation. The markings of the butterfiy act as good
camouflage which combined with its fast flight make
itextremelydifficult to detect. A flash of grey and silver
as the wings catch the light is often all that is seen.
Feeds on Convolvulus histrix (Spiny Bindweed).

Gomalia elma Trimen (African Mallow Skipper)
Althoughcommon in south-west Saudi Arabia, to date
ithas only been foundin northern Oman and the United
Arab Emirate of eastern Arabia. Inhabits oases and fer-
tile wadis. In contrast to other skippers, holds all 4
wings at45° when sunningitself. Most skippers when
at rest lay the hindwings flat but keep the fore-
wings close togetherin avertical position. Foodplant
is Arbutilon.

.\f/

ALL YEAR

Gegenes nostrodamus Fabricius (Peaty Skippen
Common in cases and farms across eastern Arabia.
Hardtodetectduetorapid flight and good camaufiage.
Larva feeds on grasses. Occasionally adults found
feeding in considerable numbers on flowers of
Lantana.

Peiopidas thrax Hilbner (Millet Skipper) Where
this speciesis found it occurs in good numbers. Has
the short, fast flight characteristic of most speciesin
this family and the reason for the common name of
‘Skipper'. Foodplant is grasses, but the butterfly par-
ticularly enjoys feeding from flowers of Lantana.

\ /

Pelopidas mathias Fabricius (LesserMiltet Skipper)
Prefers dry wadis, although large numbers are attracted
to the flowers of alfalfawhen this is grown on nearby
farms. Range does not normally overlap that of
Pelopidas thrax (Miltet Skipper). Male is identified by
androconial scent scales which appear as a streak on
thetforewings andare not presentin female. Thelarvae
feed on grasses.

Wadi Hanifah, Riyadh, Saudi Arabia
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Papilionidae (Swallowtail Butterflies)

OCTOBER— AFRIL
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Papilio machaon Linnaeus (Common Swallowtail}
Swallowtails are the oldest known family of buttarflies
inthe world. Papilio machaonis the mostwidespread
species in the family, and occurs in Engiand, across
Europe, North Africa, Asiaand North America.In Arabia
there are two subspecies: muetingi, in northiern Oman
and syriacus, in tha Al Hasa Oasis of eastern Saud
Arabia. The latier subspeciesisillustratad. The By
fly isattracted to many flowers, buiis aspecially fo
of sipping nectar from Ocimum basilicun
Basil). Caterpillars feed exclusively on plants in the
carrotandorange families such as Foeniculum, Ruta,
Ammimajus (False Bishops Weed) and Haplophylfum.
They extract distasteful substances from the plants
and when threatened emit these as a deterrent. The
unpleasant fluid is secreted through a special retrac-
table forked organ situated behind the head. (A related
species, P. saharae Oberthiir,occurs inwestern Arabia
and may also inhabit the Jebel Tuwayqg.)

Papilio demoleus Linnaeus (Citrus Swallowtail)
During evolution this Swallowtail lost its tails but still
maintains a graceful flight. Originally a native of
Pakistan, ithas spread from oasis to casis asman has
cultivated citrus fruits in eastern Arabia. Alsoitinhabits
most majortowns. Caterpillar feeds exclusively on the
foliage of orange, lemon and lime trees and can be a
pestwhen foundinlarge numbers, especiallyinyoung
plantations. Papilio demodocus Esper replaces P.
demoleus in western Arabia.




Pieridae (Whites and Sulphur Butterflies)
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Artogeiarapae Linnaeus (Small White) The ‘Cab-
bage White' butterfly of Europe, Asia and Morih
America.ineasternandcentral Saudi Arabia,itisonly
an autumn migrant, but occasionally colonies are
establishedincabbage andradish fiel alarvae
(caterpitlars)can becomeapest.(
TuwaygHills(subspecies/euco

Levantine stock. Coi

<=
Artogeia krueperi Staudinger (Krueper's Small
White)  Distinguished from A. rapae (Small White) by
much largerand darkerwing markings. Hasonly baen
found at one locality in northern Oman (2100 m)
althoughitis widelydistributed from southermn Europe
to Pakistan. Larva feed on Alyssum.

Eiphinstonia charlonia Donzel (Greenish Black-Tip)
Scarce and very local; frequents dry hillsides. But-
terfiies from different areas vary in ground colour, be-
ingeitheragreenishyelloworpurewhite. Those found
in northern Oman are white and may be a separate
species. Due to thisvariation in colour, the butterfly can
look very similar to Euchloe falloui (Scarce Green
Striped White). However, the hindwing underside of all
forms of E. charlonia is almost completely green, in
distinct contrast to Euchloe falloui. It has 2 broods.
Foodplant of larvaeis unknown, but possibly Matthiola
or Diplotaxis.

P <Y
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MARCH

Euchloe belemia Esper (Green Striped White) A
true inhabitant of desert scrub and steppe of north-
eastern Saudi Arabia. Greatly influenced by weather,
In a wet year thers may be 3 broods, whereas in adry
year there wili be only 1. The smali colony in the Gatif
Oasis feeds on the seedpods of radish, which is
unusual as the main foodpiants are Sinapis and
assica.

-

¢ad

Euchloe falloui Allard (Scarce Green Striped White)
Adesertspecieswhichinhabits the sidesof hotrocky
wadis where the foodplant(Moricandia sinaica) grows.
Although simllarto £.belemia (Green Striped White) the
two butterflies can be distinguished by the black discal
spotonunderside of the forewing. Euchioe belemiahas
awhitecentretothis spet, whereas £.fallouihas asolid
black spot. Not known to have more than 1 brood per
year. B

Euchloe aegyptiaca Verity (Woad White) From
above this butterfly looks very similar to its close
relatives — E. belemia and E. falloui, however, the hind-
wing undersides are mottled rather than striped. It is
arareinsect found only in the Jebel Shammar around
Hail, where the larvae feed onlsatislusitanica(Desert
Woad).

underside
X
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Pontia daplidice Linnaeus (Bath White) Only
truly residentin the high mountains of northermn Oman,
but a very strong filer and migrant. Common name
refers to City of Bath in England where migratory
specimens were captured during the Prghu.c.,‘ 1cen-
tury. The upperside of the butterfly is very
Pontia g!.;.Lro-mme (Desert Whit
(Green Strip
White) and some color
(Greenish Black-
tained by ins
different. F I
other Brassicac

Pontia glauconome §
tant of the desertand |
and Morth Africa where it frequents sa
scrubland and mountainsides, butnotr
The upperside of the butterfly is very similarto Euchios
belemia(Green Striped White), E. falloui(Scarce Green

Striped White) and some colonies of Elphinstonia
charlonia{Greenish Black-Tip), butidentification can
easily be ascertained by inspecting the underside.
Although it flies during the hotter months, its ap-
pearance is irregular, which may be due to choice of
available food. Foodplants are Ochradenus, Reseda,
Dipterygium, Zilla, Moricandia, etc. The black-spotted
grey andwhite capterpillars feed on any of those plants
and possibly several other plants, which gives the
species a good chance of survival in a difficult
environment. B

Anaphaeis aurota Fabricius (Brown-veined White)
Common throughout Arabia and generally found in
most oases and wadis. Migrates in spectacular
numbers and butterflies lay eggs on Capparis and
Maerua bushes. The vast number of larvae have been
known to strip these plants in an oasis. When this
happens some larvae (caterpillars) are unable to find
sufficient food and, as a result, dwarf specimens of
butterfly are not uncommon. Due to a bacteriological
disease, the species can die out completely in some
areas or become very scarce, but it is not long before
a new Influx of migrants re-establishes the colony.
Multi-brooded. C

underside

under

Capparls spinosa (Common Caper)

ava

The Kuwait Towers,
Kuwait City
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Colotis calais Cramer (TopazArab) Todate only
recorded fromthe coastal plain of northern Oman, but
possibly exists in some parts of eastern Saudi Arabia.
In suitable localities the butterfly can be abundant.
Foodpiant is Salvadora persica (Toothbrush bush).

Colotis phisadia Godart
Where thelarval foodplant(Sa

All female colour forms may be distinguished from
males by heavier dark markings.

%?%'q\ '/#;.I f::"-

Colotis halimede Klug (Orange Patch White)
Although widespread in south-western Arabia, ta date
thereisonly one known locality withinthe areacovered
by this book. It is found in the hot ravines of the Jebel
Abu Da'ud in northern Oman where the foodplant,
Cadaba glandulosa (Gtandular Caperbush) of the lar-
vae ls available. The discovery of the foodplant in anew
locality should provide a guide for furtherinvestigation.
Only the male has yellow markings on the wings, femaie
looks similar to male in all other respects.

G
MARCH — NOVEMBER

Colotis danae Fabricius {Scarlet Tip)  Although
common inwestern Saudi Arabia as far north as Yan-
bu, ithas avery restricted distribution ineastern Arabia.
It is confined to a small number of colonies around
Basra (Irag) and fo a stretch of coastal plain in north
Oman, between Seeb and Qurayat. The focdplant,
Cadaba farinosa {Small-leaved Caperbush} is rare
jhouttheareaandoc inscatteredlocalities.
the insect may alsc be
r by several kllometres.
d from male by heavier
he fuli-grown larvais 2
dorsal line. it is
which produce a

il

v ants.

Colotisliagore Klug (SahelCrangeTip)  Itlikesdry
wadis and is attracted to flowers of Acacia around
which it may often be found in large numbers. Limita-
tioninrangeisduetothe restricted location of Maerua,
the main foodplant of the larvae, which also feed on
Capparis cartilagena (Rock Caper). Female is similar
to male, although generally has dark markings on the
forewing. Occasionally heavy, black-banded speci-
mens occur, as in specimen illustrated.

N Kk ¢

A
: dark form
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Colotis fausta Olivier (SalmonArab) Distribution
of this fast-flying butterfiy is restricted by the discon-
tinuous range of Capparis, the foodplant of the larva.
The butterfly is a noted migrant and can be found on
most Capparis plants. Female is more heavily marked
than the male and both sexes vary in ground colour. But-
terflies from oasis colonies tend to ba salmon pink,
whereas those from ravines and mountalinous areas are
generally light arange. &

Colotis chrysonome Kiug (Golden Arsb)
rasident only along coastal plains of westem &
Arabiaand the Yemen. Occaslonally, due to favous m!e
conditions, large numbers of butterflies emerge and
migrate east as far as Riyadh and northern Oman and
may establish colonies on bushes of the foodplant,
Maerua crassifolia. These colonies can survive for
several years untilthereisadrought. Theinsects then
disappear untli another migration occurs.

Catopsilia florella Fabriclus (African Migrant)
Hasapowerful flight and migratesaoverlongdistances.
Resident in Egypt, North Africa, India and China. in
eastern Arabia, itis truly resident only in gardens of nor-
thern Oman. Has continuous broods, and mast years,
mass migrations occur from western Saudi Arabia
where the species is common. Some reach Riyadh and
Al Kharj where they breed, the larvae feeding on the
local Cassia italica (Dwarf Senna) shrubs. Itis not yet
established in central Saud| Arabia, the yearly migra-
tion accounts for its appearance in this area.

Eureme hecabe Boisduval (Common Grass Yellow)
Has a range extending from Africa to Japan, but in
eastern Arabiait is confined to Qatif Oasis and Tarut
Island. Probabliy introduced into the Arabian Gulf with
cargo conveyed by dhows from India. Foodplant of lar-
vae is the yellow flowering Sesbania aegyptiaca (Pea
Tree)whichisalso an introduced species. Larvae can
bevery numerous, although not easy to see due to ex-
cellentcamouflage. The delicate pupais normally hid-
den beneath aleaf in a sitk girdle; the one iltustrated
isdepictedjust priorto hatching. Male and female but-
terfly look identical. B

. . o

Capparis
spinosa
{Common Caper)

Cassia italica
(Dwarf Senna)

Sesbania aegyptiaca
(Pea Tree)
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white form female

Colias croceus Geoffroy (Clouded Yellow) Before
the cultivation of alfalfa(lucerne) as an animal fodder
this butterfly was probably only awintermigrant to the
Arabian Peninsula. Now established on most farms and
oases throughout eastern and central Arabia. The lar-
vae canbeapestastheinsectmultiplies rapidly to form
very large populations. Foodplants are Medicago,
Sesbania and Trigonella. When the butterflies are
disturbed they fly up in large numbers giving the ap-
pearance of small puffs of yellow smoke. The colour
of the butterfly varies considerably between sexes. The
2main forms of male are orange and yellow. Female has
3main forms, orange, white and yellow. All colourforms
areillustrated, although normal formis orange. The fre-
quency withwhich the othercolourforms occurvaries
within different colonies. Withinone known colony the
white form occurred approximately once in 10 females
and the yellow once in 50 females. The yellow form of
male occurred approximately once in 50.

normal female

yellow form male

Lycaenidae (Blue

APRIL

NOVEMBER

Butterflies)

Apharitis acamas Klug (Leopard Butterfly) Very
local and only flies for short periods. Lays eggs on
plants frequented by Cematogaster ants, which visit
the plants to obtain nectar. They are attracted to thelar-
vae which they convey to their nest and rear as if they
were ant larvae. The A, acamas larvae apparently feed
on the ant larvae within the ants’ nest. Two distinct
subspecies occur in eastern Arabia. One s found in
sandy hollows, while the other, adarkerform, liveson
edges of date plantations. The latter, which is illus-
trated, is subspecies hypargyros.

APRIL

/
NOVEMBER

Apharitis myrmecophila Dumont (Desert Leopard
Butterfly)  Haunts sand desert areas stabilized by
colonies of the foodplant Calligonum. The butterfly
variesincolorationandwhenin flight resembles asmail
fritillary. Few people have seen this species because
of its shortlife-span and preference for walking or sit-
ting rather than flying.

underside
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Deudorix liviaKlug (Pomegranate Playboy)  Resi-
dent in western Arabia and mountains of northern
Oman. Occasionally migrates and will colonise other
areas until eliminated by unfavourable conditions.
Foodplants are pomegranate, mimosa and dates, the
larva feeding inside the fruit.

Myrina silenus Fabriclus (Figtree Blue}  Although
commoninthe Asirof western Saudi Arabia, to date it
has only been found in nerthern Oman, but may exist
in other parts of eastern Arabia. Foodplant is Ficus
salicifolia (Willow-leaved Fig).

Lampides boeticus Linnaeus (Long-tailed Blue)
Common and can be seeninshort, fast flight overmost
fields of aifaifa. Also occurs in Southern Europe and
has been recorded as a great rarity in Great Britain.
Femalelayschina-whiteeggssingly at base of llowers.
The tiny larva (caterpillar) usually bores directly into
young seedpods of legumes, especially Sesbania
aegyptiaca (PeaTree), where it feeds until fully arown.
The female butterfly is darkerwith fewerblue markings
than the male. This difference in markings and colour
between the sexesis acharacteristic of the Lycaenidae
family and often the butterflies appear unrelated.

Pseudophilotes vicrama Denis & Schiffermiiller
(BatonBlue)  Althoughwidety distributedin Eastern
Europe and the Levant, P. vicramais only foundin the
Musandam Peninsula of northern Oman. Here it fre-
quents rocky slopes with low vegetation. Larval
foodplant is unknown in Arabia, although European
populations feed on Thymus.

Pseudophilotes abencerragus Pierret (False Baton
Blue) The Saudi Arabian population found in the
Jebel Shammararound Hail, is arelict distribution from
thelastice-age;the main population stretches fromJor-
dan across the Sinai, Egypt and North Africa, to Spain.
Confined to steep, rocky slopes strewn with /satis,

Astragalus, Polygala and scattered clumps of Rhus

tripartita, where it flies very close to the ground.

underside

underside

The Tuwayq Hills, Al Hariq,

underside
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Tarucus rosaceus Austaut (Mediterranean Tiger
: Blue) Common in areas where Zizyphus spina-
christi (Jujube tree) grows, in cuitivated cases and
settlements. Larvae feed on undersides of the leaves,
- forming transparent troughs through which light can
o be seen. The butterflies are often seen on Hefiotropium

a7 plants, taking nectar. - T
JANUARY — DECEMBER B

underside
Tarucus balkanicus Fre
Resembles Tarucus rosac
Blue)in size, shape and colour an
However, larvag do not feed on
and are therefore notincompetitionwith 7. rosa ;
Sincelarvae feed onlyon Zizyphus nummularia (Deserl 1 > v S [ N < |
Jujube)and Z. lotus (Small-leaved Jujube), the range of b 4 4 __ 4 L) .
the butterflyislimitedtothe rangeof these shrubs, i.e. ] Sy X ot pLis
the Tuwayqg Hills (April — Novernber) and Qatar{all year). =

o

+O

Azanus uvbaldus Cramer (Velvet Spotted Biue) § )

Habitatis rocky deserts. Can generally be seen flying e / i
in and out of top branches of species of Acacia trees, ; ;_\_/ :
especially A.ehrenbergiana,ortaking nectar fromthe L e 4 P ey cah el e
flowers. Has 2 Dbroods, April—May and dg kj § ? et
October — November. Common throughoutitsrange. - _d = : o

underside

Azanus jesous Guérin-Méneville (African Babul

Blue) Found throughout North Africa, Egypt and

Syria and looks similar to A. ubaldus (Velvet Spotted £ o~
Blue). Where the ranges overlap, both species may be { \i/:
found flying together often around Acacia trees, the "\ aa
foodplant.ldentification can be ascertained by inspec- o
tingundersidemarkings of thewings. Azanus ubaldus o
has 2 black spotsoncostalmargin of forewing. These

spots are not present in A. jesous.

Anthene amarah Guérin-Méneville (Leaden Ciliate ¥
Blue) Local but widespread desert species often ( \_ 7 )
foundin association with Azanus ubaldus(Velvet Spot- | e /
ted Blue) flying around Acacia trees, the foodplant. X \
Male butterfly a much lighter shade of brown than o . ]
female. % : .

APRIL — NOVEMBER
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Zizeeria karsandra Moore (Asian Grass Blue)
Found throughout the whole areaand generally abun-
dant, whichis remarkabie since it has avery weak flight
and is notastrong migrant. Considerable variation in
the size of butterflies, probably due tothe quantity and
; vigour of available foodpiants, which are legumes,
7 especially Medicago sativa (Alfalta).
ALL YEAR

' underside

Zizula hylsx Fabricius (GaicaBlug) Lookssimilar
to the last species, but prefers more fertile country.
Although common in western Arabia, has only been
found in northern Oman to date. Foodplant s Oxalis.

Plebejus pylaon Fischer (ZephyrBlue) Rare and
todateonly foundinthe TuwaygHills and at Hail. Pro-
bably existsinisolated populations throughout north-
eastern Saudi Arabia. Nearestotherknowncolonies are
in Jordan. Generally occupies small hillside gullies
containing focodplant, Asiragaius spinosus(Spiny Milk
Vetch).

AgrodiastusioewiiZeller (Loew'sBlue) Inhabits
floors of dry wadis where the foodplant, Astragalus
spinosus (Spiny Milk Vetch), grows. Often groups pass
the night together on flower heads of Teucrium
oliverianum (Desert Germander). Has rapid flight when
disturbed, but generally returns to the same plants.
Female butterfly has 2colourforms, dark brown (illus-
trated) and biue which is similar to the male.

Chilades parrhasius Fabricius  (SmallCupid)  May
be found flying in groups around the foodplant trees,
Acacila tortillis (Tortuous Mimosa) and Prosopis
spicigera (Mesquite) in the Tuwayqg Hills
(April — November) and Qatar (all year). Can be abun-
dant, especially if good spring rains encourage prolific
A growth of the trees. Although fully grown larvae are
JANUARY —DECEMBER |  green and yellow, as illustrated, young larvae are red-
dish brown with long backward pointing hairs and at
this stage live in a cluster of closed leaves.

N

L] underside



Chitades galba Lederer (Lederer’'s Cupid)

Absenceof ‘tails’onthe hindwings of male and female 8
is the only way of distinguishing this species from C. LA 0 .
parrhasius (Small Cupid). Larvae only feed cn native W o rdarsids |
Prosopis spicigera (Mesquite) and not on the intro- F DR =

duced Prosopis juli-flora (Honey Mesquite), which

probably accounts for its restricted range.

Faisal's Pinnacle, Central Saudi Arabla

Freyeria trochylus Freyar (Grass Jewsl)
butterflyineastern Arabiaand aloc
ing in the Tuwayq Hills (April — Nav
(all year). Habitat limited; often restricted to a
plantofthe {oodplant, He.frofrop:um Maleand era le
look similar. Has short, fast flight and often lands on
stones on the wadi floor.

. underside

SEE TEXT

Teucrium oliverianum i)

Nymphalidae (Tortoiseshells and Fritillaries)

Butterfliesin this family are colourful, oftencommon and have powerful flight.
Front pairof legs small and cannot be used; butterfly relies on the ather 2 pairs
for walking.

Melitaea persea Kollar (Persian Fritillary) This
species has adifferentlite-cycle fromany ctherspecies

\\{\ %J/( of butterfly in eastern Arabia. 1t passes summer,
autumn and winter as atiny larvain hibernation at the

base of the larval foodplant, Teucrium oliverianum

{ - (Desert Germander), a herb used by The Bedouin te
\ =7 flavourtheirtea.!nthe springmany wadis are carpeted
FEBRUARY — APRIL with the blue flowers which arevisited by farge numbers
of M. persea. The Saudi Arabian sub-species is only
foundinthe TuwayqgHills;itdiffers considerably from
the lragand Persian butterflies in diminished size and
number of black spots on the upperside of the wings.

Hypolimnas misippus Linnaeus (Diadem) Com-
mon name ‘Diadem’ derived from coloration of maie,
withits distinctive white spots and purple hue. Female
differs completely and is an interesting example of
mimicry. On first inspection, it could be mistaken for
Danaus chrysippus (Plain Tiger or Lesser Wanderer),
also illustrated. This provides a degree of protection
JUNE _ SEPTEMBER as most birds and lizards will not touch any butterfly
thatisilkely to have the unpleasant taste of D. chrysip-
pus. To date only found in gardens and oases of nor-
thern Oman even though Portulaca, foodplant of the lar-
va, is widespread. This suggests that the restricted
range is due to climatic limitations.
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Junonia orithya cheesmani Riley (Blue Pansy)
Two subspecies of this widely distributed butterfly are
foundin Arabia. Subspecies cheesmani dogs notnor-
mally migrate and is confined to Al Hasa, Qalif Oasis,
Tarut Island and Bahrain. The butterfly can be foundin
considerable numbersindate paim plantations. Wheh
disturbed will fly short distances rapidly but then
returns to original area. Butterflies are attracted to
flowersofalfalfa, butlarval foodplants are Convolvulus
and Lippia.

Junoniaorithya here Lang (BluePansy) Thissub-
species migrates andis found throughoutmostof the
area. Male is distinguished from male of subspecles
cheesmaniby markings on forewing. Subspecies here
have 2 white bars at tip of each forewing, whereas
subspeciescheesmanimales have 1blueand 1 white.
7 In all other respects the two subspecies are similar.
ALLVEAR Males are pugnacious towards intruders within their
—_____territory. Both sexes can be found feeding on the
ground on fallen dates. Foodplants Convolvulus and
Lippia.

underside

Junonia hierta Fabricius (Yellow Pansy) Until
recently only been found near Abhaand Taif in the west
of Saudi Arabia and at the Jabal Akhdar in northern
Oman. During spring 1983, D. H.Walkerand A. J. Walker
discovered athriving colony in the Tuwayq Hills, at Al
Ghat in Saudi Arabia. Fond of mountainous country
where it frequents wadis and argricultural land.
MAY — AUGUST Foodplants are various Acanthaceae.

Vinca rosea
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Satyridae (Brown Butierflies)

MARCH - AUGUST

A7

ALL YEAR

SPRING & AUTUMN
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Vanessa cardui Linnaeus (Painted Lady) This
noted migrant is one of the world’s most widespread
butterflies and is found throughout Arabia. However,
it only breeds in certain selected localities where the
larval food is common. Foodplants are Urtica, For-
skohlea, Malva and Neurada procumbens (Craeping
Thorn Rose). Larvae initially nide in tents of lzaves
which they tie together with silk, but when they are
abundant it is common to see large numbers on the
ground proceeding en masseto fresh foodplants. This
oftenoccursinthie steppe areas of eastern Saudi Arabia
to the north and west of Manifa. The butterfiles are
found in large numbers on flowers of Lycium shawi,
Lantana and Tagetes spp. (African Marigold) during
March and April, before they migrate north.

Ypthima bolanica Marshall (Baluchi Ringlet)
Found in hot, well-watered wadis of northern Oman
which can support clumps of the foodplant, tussock
grass. May also exist in eastern Saudi Arabia, where
there are suitable habitats.

Ypthima asterope Klug (African Ringlet)
Common in western Arabia but to date only found in
northern Oman. Not often seen, itinhabits date plan-
tations and grassy hillsides where it spends long
periods sitting on the ground; thus could easily have
beenoverlooked in eastern Saudi Arabiawhere suitable
localities exist. Foodplant is grass.

Neohipparchia parisatis Kollar (White-edged Rock-
Brown) Large, rather secretive and found only in
ravines of the northern Omani Mountains, within the
areacovered by this book. However, could also occur
in mountains of United Arab Emirates or in Saudi
Arabia. Butterfly emerges from pupain spring and then
hibernates during heat of summer to reappear during
autumn rains. During this season it breeds, thus enabl-
ing larvae to feed on the foodplant, grass, when it is
plentiful,




Danaidae (Monarch Butterflies)

FEBRUARY~NOVEMBER

100

Calotropis
procera

Danaus chrysippus Linnaeus (Plain Tigeror Lesser
Wanderer)  One of the most conspicuous butterflies
of Arabiaand astrongmigrant. Generally found inwadis
and oases, wherever one of the 3 main foodplants of
the larvae occur. These foodplants, Calotropis procera
(Sodom's Apple), Leptadenia pyrofec

and Pergularia tomentosa (Stranglavi
the milkweed family. When broken
sticky, white fluid whichis poisona

the fluid as a herbal treatment for heart ailrr
much the same way as Digltalis purpurea (Fox HE]
usedin Europe. Larvaa fead on these plantsand incor-
porate the polson into their bodies which renders them
unpalatable to most animals. Thelrstriking appearance
would appear to act as a warning of their unpleasant
taste. The bright blue green orbeige pupaand the adults
also have an unpleasant taste. [n consequence they
have few predators, which may account forthe leisurely
flight of the butterfly. Specimen illustrated is typical
of the form found in Arabia; however, 2other forms oc-
casionally occur. In one, the forewing apical area is
fawn;inthe other,central areas of hindwing are white.

vica (Fire B

Thisisone of the largest orders of insects and contains approximately 70 000
shape and colourofindividual species differso ex-
ficult to appreciate any common relationship.
imorphosisofegg,larva, pupaandadult

known species. Thesiz
tremely th iss

Alls

dy of the female which preduces live iarvae. The adult fly does
w; growth only occurs in the larvae. True legs are not found on the lar-
yare commonly known as maggols. They often feed upon decaying

umber of the species assist in the disposal of carrion, dung and

therrotting materials, and occupy animportant niche in the ecological chain.
However, some species are a pest to farmers and cause extensive damage
to root crops. Other species are parasites and a veterinary hazard to sheep,
caltle and horses. The larvae of many species live in water and often have
breathing tubes that reach to the surface to obtain air. These larvae and some
pupae also have the ability to swim.

Maost adult flies have compeound eyes and also often 3ocelli. All flies have
mouths which are adapted to sucking. They are unable to bite, although they
oftenare able to pierce membranous material to obtain food. Adult flies feed
mainiyon plantand otherjuices, aithcugh some species are parasites which
feed on blood. A few species are without wings and are incapable of flight.
The majority can fly and are capable of greal manceuvrability. All adult flies
have 1 pairofwings. During evoiution the characterand shape of the second
pairofwings changed until they have becorne smail protrusions. These have
atiny knob on the extremity and are known as halteres. The halteres vibrate
at the same frequency as the main wings and act as gyroscopes, providing
stability in flight.

Adult flies cannot sting, but many are brightly coloured and mimic bees and
wasps. Female mosquitoes and othersimilar species attack man by feeding
on his blood. The amount of blood taken is infinitesimal and the physical
damage caused by the fly is minute, but they are often carriers of disease which
may be transmitted while feeding. Malaria, yellow fever, sleeping sickness,
andotherveryseriousilinesses are allexampies of fly-transmitted diseases.
Other types of flies that do not attack man directly may act as vectors in the
transference of different species of deadly germs. These flies obtain food from
a variety of sources. They can be attracied to raw sewage, where their
mouthparts and limbs become contaminated, and ater may visit food stores.
In this way they aid the transference of germs that cause diseases such as
cholera, typhoid and food poisoning. Although flies continue to be a carrier
of disease, modernmedicine and increased hygiene cure and preventanumber
of these serious itinesses.

Diptera can be divided into three main suborders:

Mematocera
Brachycera
Cyclorrhapha

(Craneflies, Mosquitoes and Gnats).
{Horseflies, Clegs, Robberflies and Beeflies).
(Advanced Flies).
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Nematocera (Craneflies, Mosqguitoes and Gnats)

Culicidae (Mosquitoes and Gnats)

Culex pipiens Linnaeus
'§,7 o\ | Adult males of this family suck nect
\\ ~ 2| butfemales are blood suckers

boscistopierceskinofthehost

(R are a number ¢
A Arabia, but C. pipiens
in Arabia it does not :
disease. Eggsarelaidonsurfaceo
contain ahigh poriion of org
can use forfood. Larvae swi
and are often seen hanging he ]
as the airduct is at the tall end of the body.

JANUARY -- DECEMBER

Anopheles spp. (Malaria Mosqguitoes) Capable
of harbouring the malaria parasite which passes
through a stage of its development in the mosquito.
Malaria was widespread in the Hasa area, but the
numberof cases in Arabiaduring recent years has been
greatly reduced. ltiseasiertoidentify Anophelesmos-
A quitoes when they have settled. Culex pipiens (Com-
T mon Mosquito) rests with body parallel to the surface
onwhichithassettled, whereas the malariamosquito
rests with its body at an angle to the surface

JANUARY — NOVEMBER

Chironomidae (Midges)

Chironomusdorsalis Meigen (GreenMidge) Many
members of this family resemble mosquitoes, but do
not suckblood. Common around organicalty rich, stag-
nant water and sewage works. Larvae are aguatic and
e live off detritus deposits on the bottom of pools. Their
{‘/ bright red coloration is due to haemoglobin, a blood
pigment.

NOVEMBER

x1-5
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| (Horseflies, Clegs, Robberflies and

sy Gadfly)  Adult
L s, but females
aggressive and
rordax inhabits
erally spends
dgesclose
fity ¥pthima
ound together.

family feed
¢

suckblood. The females are
can inflict

@

W\ T % 1.3

Tabanus rupinae Austen (Two-toned Horsefly) In-
habits oases and farms. Adult femaie is a pest of
stabled livestock.

Tabanus polygonus Walker (Grey Horsefly) In-
habits oases and farms. It is very similar to T. rupinae.
(Not illustrated.)
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Therevidae (Stiletto Flies)

Hoplosathe frauenfeldi Loew (Masked Stiletto
Fly) Frequents weil-vegetated, temporary water-
courses where the larvae live in damp soil. Adults often
found around slaughterhouses.

NOVEMBER

4]

Conopidae (Thick-headed Flies)

T Conops nubeculipennis Bezzi (Hejaz Thickhead)
: Adult resembles a solitary wasp and can be 1'\11.10
feeding off nectar from flowers in desert wa
depressions. Larvae are internal parasites of &
wasps.

SEPTEMBER — OCTOBER]

X
=
w

Mydaidae (Midas Flies)

This family contains thelargest of altknown flies. Littleis known of theirhabits
except that larvae usually live on decaying organic matter.

Rhopalla gyps Bowden sp.n. (Walker's Midas Fly)
Rhopalia gyps is a new species discovered in the
Tuwayq Hills by D. H. Walker in 1980. In Appendix|, J.
Bowden describes this insect for the first time.

104

Asilidae (Robber Flies)
— 1] Apoclea femoralis Wiedemann {The Highwayman)
. \ i1 Fliesinthis family are fierce and aclive predators. They
’\>¥;\v‘ siton astone or branch waiting for avictim to pass, then
7]

T
I
i\
[ fly eut and seize it. Their legs are very strong and
femoralis s capable of seizing large wasps or bees
chitcancarryoffin flight. The prey is pierced with
f;, proboscis and sucked dry. Larvae feed on
aying organic matter.

~ Eliac)
e Flies)

Cytherea alexandrina Becker (Dusky Hoverer)
Many flies in this family resemble solitary wasps or
bumble bees, but the flies only have 2 wings whereas
beeshave 4. Cytherea alexandrinainhabits small desert
watercourses and wadis where it feeds off flowers. The
eggs are laid near a solitary wasp or bee’s nest. The
¥ young larva makes its way into the nest where it lives
FEBRUARY — APRIL as a parasite.

Parachistus pulchellus Greathead (The Joker) Only
discovered recently; full extent of its range is unknown.
Frequents desert farms and likes borders of lucerne
and radish fields. Male has not yet been found.

N,

N i"'

S \“’56// 2p

MARCH — APRIL
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Anastoechus trisignatus Portschinsky (Cowardly
BeeFly) Adultvariesincolour,especiatly regarding
extentof the yellow band on the body. Frequents roci-
strewn areas of steppe which have pienty of
Rhanterium plants, fromwhich it feeds from the yeiiow
flowers by hanging on blooms by 1 pair of legs.

Cyclorrhapha (Advanced Flies)
Drosophilidae (False Fruit Flies)

Drosophila melanogaster Meigen (Vinegar Fly)
Fliesin this family live off fermenting organic matter,
especially overripe fruit. In some species, larvae are
parasites. Drosophila melanogasteris used extensive-
ly by biologists in the study of genetics becauss it
breeds rapidly and has large chromosomes.

)

ALL YEAR

Tephritidae (True Fruit Flies)

Dacus {(=Leptoxyda) longisiylus Wiedemann
(Sodom's Apple Fruit Fly) Found on the plants of
Calotropis procera(Sodom’s Apple). During the hottest
part of the day the flies rest under the leaves, but as
temperatures drop they emerge to feed and court. Eggs
laid in the soft green fruit or ‘apple’ of this poisonous
plant.

SEPT - NOV

]‘ X2
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1iscommeon inlow vegetation growing
water in oases and farms. Dark markings on
ethoughtio be asscciated with wing-fiuttering
rtship ritual.

Ephydra flavipes Macquart (Pyrites Shorefly) The
most commeon member of the family Ephydridae in
Arabia. May be found around shoreline of most perma-
nent bodies of water in oases and farms. The larvais
aguatic and feeds on detritus.

x 1.5

|~ MARCH—APRIL | /AR

Syrphidae (Hoverflies)

There are a number of species of this family in Arabia and many are able to
hover. They fly motionless in mid air until distracted, then move very rapidly
in any direction. Often brightly coloured and may mimic wasps or bees. Lar-
val food varies according to species and some are parasites.

Paragus compeditus Wiedemann (Glossy Hoverfly)
Paragus compeditus is rare and found near water in
gardens.

2 X 1.5

fetasyrphus lunigerMeigen (GreaterTiger) One
of the most common hoverflies in Arabia. Usually found
in large numbers wherever vegetation occurs. Adults
feed off nectar from flowers. Larvae carnivorous and
generally eat aphids.

7

JANUARY — MAY ST
yé
o X 1.6
-

107



APRIL - DECEMBER

APRIL — NOVEMBER

> \aa/

Eristalinus aeneus Scopoli  (ShinyDronefly)  Does
not hover but spends most of the time on the ground.
Olten toung in vicinity of slaughterhouses, sewage
ponds and stagnant pools. Larvae feed on delritus in
organically rich damp soils.

x2 /AN 2 £
“\W/ N <5
VA AN

Eristalinus megacephalus Rossl (Big Headed
Dronefly)  Has similar habsts to those of Erigtalinus
aeneus (Shiny Dronefly).

Calliphoridae (Bluebottles and Greenbottles)

Fliesinthis family frequentcarrion, slaughierhouses, rubbish tips and other
areas, where larvae feed on flesh.

MARCH — JULY

108

Lucitta saricata Meigen (Winter Greenboltle)
Lucilia sericata spends the hot summer months as
pupa. Adulttemaleiays eggsindead meat, or,oftenin
thewoundof alive animal,inwhich case larvae eat the
living flesh.

x 1.5

Wohifahrtia nuba Wiedemann (Checkerspolt Fly)
Inhabits deserl. Can be a nuisance to travellers, as il
seeks moisture from the corner of the mouth oreye.

X1.5

o

FEBRUARY — JUNE

Chrysomyaalbiceps Wiedemann  (False Greenbotlle)
Uncommon. Larvae eatlarvae of otherspeciesof flies
found in carrion and decaying matter. A

Chrysomya regalis Robineau-Desvoidy (Regal
Blushottle)  Rare. Adults feed on animaljuices, plant
sap and honeydew. Larvae feed on carrion and faeces.

B

Sarcophaga ruficornls Fabriclug  (Rufous Fleshfly)
Oftenseensillingin the sunonihe walls of houses. Lar-
vae eat carrion and decaying matter. C
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Muscidae (House-flies and others)

Muscadomesticalinnaeus (Housefly) Themost
universal fly and one of the most proiific. Frobably one
of man'sworst pests. Although itdoes not attack man
directlyitis the vector fornumerous diseases. Eggs are
laid on avariety of substances, usually decomposing
ok matter. Larvae develop rapidly, especially in a warm
&,7 climate, and the whole life- L,yclu can be
ALLYEAR within 14 days. The fly mois
tainingenzymes which prey
can suck it up. This fc
germs. If the next meal is take
source, the regurgitated saliva ]
from the fly's previous meal, thus creating a heal
hazard. This fly has followed man in his tray
throughout the world and has no doubt helped to
spread some of man's ilinesses to remotle areas.

\ r
i/
i
N Pr A x1.5
! ’ f{ b
M. domestica life cycle AW N D
—
pupa QR ova
\_/
larva

Hippoboscidae (Keds or Louseflies)

Flies in this family are generally parasites. Different species are usually
parasites on different hosts. Many of the species are wingless, but have feet
with well-adapted claws forclinging to the host. Hosts include camels, sheep,
dogs and occasionally man.

fasi AL | Hippobosca longipennis Fabricius (DogKed) A
Ty | parasite of dogs.
o

X 1:8

APRIL — MAY | \
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Siphonaptera
(Fleas)

In Arabiathere a.umar\} different speciesof the orderSiphonaptera. The adults
areall small } cls\hallweaa parasites mainly on mammals, from
whom they rofafleais very thin which enables
a t‘xn:.os‘ Itis not easily disicdg-
hairsanthe body. The adult
d from the body of the
mple meal of blood.
spectacularleaps
length of its own body.
e correct hostand a\,L— bls environment.
le fleas require ameal of blood before
sticky an e generally laid in or
( atch within 2 weeks. Larvae have no legs or
eyes, but have biting "awc and feed on detritus and the faeces of the aduits,
whichoften contain partially di g, sted blood from the host. When miljgrown
the larvae pupate and remain In this state until disturbed. A disturbance which
initiates the hatching of the adult fleas. Since the disturbance Is usually caused
bythereturnof the nest’sowner, this ensures that new adult fleas have ahost.
Many diseases are spread by fleas including the dreaded plague, which in
the pasthas caused at least 30 million human deaths in Europe. This disease
Istransmitted to man by Xenopsylla cheopis (Rat Flea) frominfected rodents.
Itis still present in Kuwait.

Pulicldae (Spihy Legged Fieas)

Pulex Irritans Linnaeus (Human Flea) Common

throughout the world, especially in many old-
’\\\\/\\,, established towns where traditional ways of life have
not changed. Can transmit infectious diseases. The
natural hosts are foxes, not humanc

\,/L & ?
ALL YEAR %éﬁ"%

%
D

Ctenocephalides canis Curtis (DogFlea) Found
throughout the world on dogs, on which it can be pre-
sentinlargenumbers. Excessive scratchingbythedog
oftenindicates presence of fleas. Eradication can be
successful bydustingthedogandits basketwithapro-
prietary fleapowder. Less common than the Cat Flea.

"
ALL YEAR o
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Hymenoptera
(Bees,Wasps,Ants and IchneumonWasps)

The Hymenopterais one of the largest orders of insects an d includes many
highly developed species with specializ <=r: patterns of b I If‘x—'y all
undergo a full metamorphosis during theirlif 3\,’:1‘ It S
have compoundeyes, 3ocelli, ‘ji'iﬁqmomh“ i
wings. 1hosewmosc‘rahnkeqtogﬂihplLu.u
vaenoptera is derived from two
‘wing’. Most species have apado
heads.Thisformoflarvaehasev
to search forfood. The orderis divic
and Apocrita(Bees, Wasps, Ants and

fused together. They are easily identifie
tween the first and second segment of th
have this narrow ‘wasp’ waist. The Apocri
Aculeata(Bees, Wasps and Ants)and the P:
insects of both sections provide theiryoung{lan
include alarge numberof species th hibit true
thelsoptera(Termites)theyaretheonlyinsectstohavere

ed stage of development.

The Aculeata have develcped a symbiotic relationship with plants. In the
primeval forests all plants were green, butduring evolution plants developec.‘
flowers to contain their reproductive organs. These flowers have colour and
scent which often can be recognized only by certain species of insects.
Flowers also produce a surplus of nectar, an attractive food forinsects who
areguidedtoitbythe patternof the flower. Shapesofinsects have also evolv-
ed, so that certain species can reach the nectarin certain flowers. During this
foraging the insects generatly pollinate or assist in the reproduction of the
piant.

To deter predators most members of the Aculeata have developed means
of defence. Bees and wasps are unpalatable because they have atough skin
whichisusually coveredinhairs. The ovipositorisoften modifiedintoasting
and connected to a poison sac. The venom is a complex mixture of various
substances andthereis noknown antidote. Because the ovipositoris afemale
organ, only the females have the capacity to sting. The ovipositoris needle
sharp and consists of 2 lancets and acasing or stylet. The lancets penetrate
the skin of the victim and poison passes into the wound down a channel in
the stylet. To assist penetration the lancets are barbed. Inmost species these
barbs are small and the sting can be withdrawn for re-use, even from the
toughest skin. The Honeybee is unable to successfully withdraw its heavily
barbed sting from tough skins such as on humans. When the Honeybee tries
to fly off it tears the sting out of its body and as a result of this the bee dies.

Itis generally considered thatthe bright coloration of bees and wasps acts
as awarning. This assists a predator to quickly identify and to avoid attack-
inganunpleasant prey.Certain species of antarealso unpleasanttotaste and
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some have a sting or the capability of ejecting a jet of formic acid against
attackers.

The Parasiticaare all parasites. Generally they can be recognized by the long
antennae which the insect moves continuously and by the forewings which
vsually contain adark stigma. Eggs may be laid on ahost, but inmost species
the female possesses a long ovipesitor which is used to pierce the skin and
2gg in the living host. Wi ihe egg halches the jarvafeeds on the
hastuntilit pupate host L.\cr J B(ca s)of butterfliesand

moths are t g also attacked. Cer-
septable foodto par-

io ,dv a

\intheif hoice of a

C‘fi"OQ[DOpUlrx
iathere
fthc families
nd life-cycle
tification of in-

species is beyond the s

The family Sphecid
nameimpliestheydon
to survive the winteran
into a hank of sand

‘ai'gestgr'\uo of solitary wasps in Arabia. As the
ial behaviour. The queenistheonly wasp
tablishes untended nests by digging tunnels

Stizus vespoides Walker (Hornet Digger) The
queen of S. vespoides digs several nests, butonly lays
ieggineach.Shestockseachnestwith grasshoppers
she has paralysed with her sting, then blocks up the
entrances after laying the single egg on the inert
grasshoppers. The larvafeeds on the live grasshoppers
until it pupates. New wasps emerging from the pupae
unblock the entrance to the nest and fiy off in search
of amate. Adult insects are often seen fiying around
Acacia trees in search of nectar.

MAY — SEPTEMBER
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JUNE — AUGUST

e

APRIL — AUGUST
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Stizus marnonis Handlirsch  (YellowDigger)  Often
seen flying around Acacia trees, but little is known of
its life-history. It probably preys on either grasshoppers
or praying mantises.

-

-
Stizus bizonatus Spinola (False Beetle Wasp)
Oftenseenflyingaround Acacjatree ofthelife-
history are unknown. ’ species and also Scolia
erythrocephala (Red Headed Beetle Wasp) mimic the
very aggressive Vespa orientalis(Oriental Wasp), which
is avery good example of Mdllerian mimicry. in 1878,
Fritz Muller observed that several different species
looked alike, even though they had no necessity to
mimic as each had its own efficient defence
mechanism. He considered the consequence of this
mimicry to mean that a predator only had to learn the
warning colour pattern oncein order to avoid all the dif-
ferent species.

Cerceris tricolorata Spinola (Ringed Digger)
Visits low-growing flowers and is especially fond of
Heliotropium. Constructs a nest in the ground and
stocks it with small bees which it has paralysed.

Cerceris straminea Dufour (Black-tipped Digger)
Uncommon and local. Occasionally attracted to her-
baceous flowers.

AUGUST

Bembax dahibomi Handlirsch (Clive Wasp Digger)
In Arabia there are a number of different species
belonging to the genus Bembex. Their behaviourand
appearance are similar. The wasps fly close to the
around near Heliotropium ot Pulicaria. They digshaliow
burrows fornests and these are stocked with smalt fiies
caught and paralysed on flowers.

.

\/

(BeeWolf)  Well

no 1 Europe where it preys on the
domesticated Apis meilifera (Honeybee) as well as
various species of sclitary bee. It builds anest in the
ground which it siccks with paralysed bees. Often
dismembers its victims and feeds on honey contain-
ed in their crops.

Prionyx crudelis Smith  (Locust Terror)  In Africa
packs of this large ferocious wasp follow locust
swarms and prey on the weakerindividuals. In Arabia,
generally confines its attention to species of
Anacridium and Heteracris.|tis capable of flying with
heavy grasshoppers to its nest.
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DECEMBER — APRIL
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Sceliphron madraspatanum Fabricius (Mud Dauber
Wasp) Consftructs muiti-celled nests on trees or
rocks anduses mud as building material. Stocks each
cell with paralysed spiders to provide live food forthe
larvae.

-

Sphex fumicatus Christ (The Shadow) Acommon
predator of grasshoppers found in nases and around
Acacia trees.

Parapsammophila turanica Morawitz (Cineraous
Wasp) Buildsthenestbefore findingits prey.Stocks
completed brood burrow with paralysed, smooth-
skinned caterpillars, lays egg and seals the entrance.

Podalonia tydei LeGuillou (Common Sand Wasp)
There are several species of Podalonia found in Arabia.
Mostare similarin appearance and behaviourto P.tydei.
Stocks nestwith hairless species of moth and butterfly
larvae.

Wasps)

lia flavifrons Fabricius (Giant Beetle Wasp)
family Scoliidae includes some of the largest
known species of Hymenoptera. For example, the
wingspan of afemale S.flavifrons can exceed 60 mm.

setles.(Notillustrated.)

ythrocephala Fabricius (Red Headed

stle Wasp) Sexesaresimilarinappearance, but

le is known of its life-cycle. There appears to be a

se of Muilerian mimicry with the aggressive Vespa
1talis (Oriental Wasp).

,._. \\‘\:‘l’.//.. I

Campsomeriella thoracica Fabricius (Chafer Wasp)
Sexes dimorphic. Male shows no resemblance to the
female, as shown in the iilustration. Habitat frequented
by sexesis alsodifferent; malesvisit flowers, whereas
females patrol areas of short grass and lawns. Female
capable of detecting presence of Lawn Beetle larvae
intheirsubterranean passages. itis notknown how the
wasp does this, but havinglocated the beetlelarvae she
digs down and then lays an egg on the victim. The lar-
va then develops ectoparasitically on the host.
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Eumenidae (Potter Wasps)
Waspsinthis family construct nests from sand ormud mixed with saliva. Potter
wasps mould this material to form ceramic nests, shaped like inverted urns,
which are baked hard in the Arabian sun. These are hung singly from walls or
rocks. Wasp lays one egg suspended from the roof of each nest aft i
filled it with paralysed prey. Mason wasps are simiiar, but use cavitie
rocks orin the mortar of houses if this is soit. The nes
anumberofcells,each for 1occupantand each stoch

Deita din
The most con
often seen f g
around gardens in search of ¢

Rhynchium oculatum Fabricius (Two-toned Mason
Wasp) Little is known of the life-history.

Euodynerus excellens Perez (Red Mason Wasp)
Generallybuilds nestin hard banks of sandorsoftrock.
Stocks cells with paralysed caterpillars.

MAY ~ OCTOBER

18

—

JUNE — JULY

sBuim

papjoy

Apoolinthelimestoneescarpmentofthe
Tuwayq Hills, Saudi Arabia

Chlorodynerus spp.

(Yellow Mason Wasps)

There

are anumber of species of the genus Chlorodynerus,
all with similarhabits. They make multi-celled nests and
lay a single egg in each cell which is stocked with
paralysed prey. Species of prey depend on species of

wasp.
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Vespidae (True Wasps)

Membersofthe Vespidaeliveincommunal colonies and are known as social
wasps. Only the queen survives the winterand in spring estab! mrm“am\vwl
ony. This colony includes queens whose main purpose is tolay eg
includes males formating. Female workerwasps generally forag J
attend to construction and otherjobs. Nestis made of paperwi
usuallymanufacture by chewingwoodinto pulp. Ne
eachlarvaoccupyingasinglecell. L reieupu*
Social wasps can be identified by the

when notin flight. These are rolied up tongit
the body; they are not laid flat on the body.

ions are

unles specml aal-“f‘/‘ plw

MARCH —~ OCTOBER

4 '
SSD.
N\ orientalis
A
Poiistes wattii Cameron (Arabian Paper Wasp) ¢ Batozonellus juliginosus Klug (Banded Spider

Wasp)  Adultsaredimorphic. Maleisillustrated. The
female resembles Cyphononyx bretonii (Spider Witch)
inshape, colourandbehaviourand also frequents sand
and stone deserts. Confusion of identification is un-
likely, because the two species do not fly at the same
time of year.

Common and frequents oases, where it builds small
nests which usually contain fewer than 50 cells. Nest
is suspended, is made of paper and does not have a
protective outer cover. During hot weather, wasps con-
gregate atwater, quench theirthirstand carry asupply
back to the larvae in the nest.

APRIL — NOVEMBER

Mygnimia dorsalis Lepeletier (Orange Wings)
Prefers shaded areasinoases,whereitusesitswings,
legs and antennae to locate and hunt spiders.

OCTOBER
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Chrymdudae (Cuckoo Wasps)

Chrysis ehranbergi Dahlbom (Bronze Ruby Tail)
There are several species of the family Chrysididae in
Arabia, all brightly coioured and similar in habit to C.
ehrenbergi. Doas nolmake nest, outm\u. thosaof
other species where it lays eggs In cel ided for
the larvae of the ho
itially feeds onth
of host wasp fe
ing nectar fror
Heliotropium.
G

i

rald Cu

Stilbum cyanurum Forster (Eme|
Common throughout Europe and the Mi
fond of glades inwoods, orchards and fringes of oases.
Duringthe heatofday, 4 orSinsects may gatheronone
favourite plant.

APRIL

Formicidae (Ants}

The Formicidae contains some of the most highly developed species of in-
sects in the world. Only queens and the males have wings. They pair during
anuptial flight which occurs under favourable weather conditions when all
winged ants take flight at the sametime. Such flights may occurseveral times
ayear. Afterthey land, the wings are discarded and the queen will eithercreate
anew colony or join an established one. The colonies are usually subterra-
nean, although they may be in timber. Ants are able to chew wood, but they
do not use it for food as most ants are predators on other insects.

There are several different castes of ant in each species. Generally only
queens canlay eggs. Otherfemale ants act as workers in the nest, where they
may undertake construction work, fetch foodortend the young. Most species
have asoldiercaste whichisusually strongerwith well-developed mandibles
and is capable of defending the nest. In some species another caste, called
areplete, exists; these ants hang from nest roof and are fed honey, which they
gorge. Their distended bodies are used as aliving store to contain areserve
of food for the colony. Certain species raid other species and carry off the eggs;
the ants that hatch are used as slaves in the nest.
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Anumberofspecies tendvarious Homoptera, whichthey feed and rnay herd
inunderground chambers. These are us! uallymllkgd fortheir‘noneydew’. Other
species cultivate subterranean fields of fungi on specially prepared leaf lit-
ter. The fungi are C’D'l”\ed for food.

In Arabiathere are alarge numberofdifferent species of ant, butin this book
there is only space to refer to 3.

arxas :—crai (DesertGlantAnt} Pro-
bian ant. Although nocturnal, itis
enerally appear first,

s nest la
abush or

SR & el 1

soldier worker

Camponotus sericeus Fabriclus (Golden Tailed Ant)
Diurnal and often seen climbing herbaceous flowers
or shrubs in search of nectar. Conspicuous when the
sun’s rays are reflected from the golden hairs of its
apbdomen.

ALL YEAR

Cataglyphis niger André  (Desert Runner) Deserts
with scattered shrubs and fringes of oases are favoured
habitats. Generally moves quickiy; solitary individuals
often observed foraging some distance from nest. Col-
ourvariesindifferent colonies, but the ant can always
be recognized by alaterally compressed abdomen held
in a reflex position over the thorax.

MARCH ~ OCTOBER
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Apoidea (Bees)

The super family Apoidea includes both social and solitary bees. There are
approximately 20 000 known species in the world. The main difference be-
tween bees and wasps is their diet. Bees prefer nectar and pollen, whereas
wasps are generally predators on otherinsects. The hairsonthe body of abee
have branches and their arrangement assists in ‘rhn x,ol;owc.n of pollen
whereasthoseonawaspare smooth arm lay flat
of the hairs is auseful aid to identific
sothatthetongue canccallect necia
of the tongue permit the bee to tas
of species only reproduce by pariher
of some species are extremely rare.

Some species of social bee, particularly Apis meliifera anc
are kept for the domestic production of honey. These eat
nectar and pollen in quantity to produce wax for nest construction and
predigested food for the larvae. Some of the nectaris converted in
body to produce honey which is stored in the nest forfuture use
centuries man has provided hives as sites where bees can co
nests. Records exist of this during the ancient Egyptian and G
tions. Until recently it was common practice to kill the bees a
season in order to obtain the honey. I na
nate during the dormant period. The modern apiary
quarters{brood chambers)forthe bees and separale, sas
ments (supers) for storing the honey. This system Ob‘!f?’&:‘\ the necessity to
killthe bees.In Arabia,thehoneybeeiskepl by some farmers natonly forthe
supply of honey, but aiso for the pollination of crops.

Ithas beenobserved that bees startand finish theirforagingal moreorless
regular times each day. This facility to judge the time and the ability to see
a band of ultraviolet light in the sky gives the insect basic information for
navigation.

The social behaviourof honeybees is different from that of wasps orants.
The caste system contains afemale queen, female workers and male drones.
The gueen lays the eggs and only 1 queen is tolerated in each hive. The ex-
istence of another queen in a hive will result in either a fight to the death be-
tweenthe twoqueensorthe partitionofthe colony. When the colony divides,
one queen will leave with her followers in search of anew site. This congrega-
tion of bees is known as a swarm.’

Social bees have an unusual sexual condition known as haplodiploidy; they
are able to produce live ofispring from either fertilised or unfertilised eggs.
Only fertilised queens can produce fertilised diploid eggs, which contain
geneticinformation from the males and female and developinto females. Both
fertilized and unfertilized queens (and also some female workers)can produce
unfertilized haploid eggs. These contain genetic information only from the
female and develop into males (or drones).

(=9}

struct their
civiliza-

idofthe
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Xylocopa aestuans Linnaeus (Canary Carpenter
Bee) Xylocopaaesiuansisaspeciesof solitary bee.
Male and female differ in appearance, as iflustrated.
Commonandoftenseeningardens andoases. Builds
nest of multi-celled tunneis in dead wood.

+0
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Xylocopaspp. (CarpenterBess) Thereare several
blackish species of thegenus Xylocopain Arabia. They
favour scrub desert habitat and congregaie at Acacia
blossom, often driving away other bees.

Paracrocisa sinaitica Alfken (Domino Bee) This
rarespeciesof solitarybeeisfoundinwadis, whereas
the closely related Thyreus bees (not included inthis
book) frequent gardens and oases. They have a ten-
dency to fly in small parties of between 2 and 6 in-
dividuals; frequently seen resting together on bare
twigs.
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FEBRUARY — APRIL

Amegillanubjcalepeletidr (NubianFiowerBee) A
solitary bee that inhabits rock-strewn deserts, it is
heard moreoften than seen. Rarely alights as it prefers
to imbibe nectar from flowers while in flight. It can
hover; thelong tongueextracting nectartrom the deep-
throated flowers of Lycium persicum (Persian Tea
plant) and Astragalus spinosus (Spiny Milk Vetch).

[ "\'

/7
. i

AmegillabyssinaKlug (BlossomBee) Oftenseen
hovering around bushes of Lycium. [tis avery fasl flier.

Paramegilla semirufa Friese (Yellow Flower Bee)
A solitary bee thatinhabits rock-strewn deserts, where
there are plenty of Astragalus or Lycium plants. Itis
active in evening.

Anthophora extricata Priesner (Grey Flower Bee)
This solitary beeinhabits wadisinrock-strewn deserts.

JULy

OCTOBER

FEBRUARY

JULY

— NOVEMBER

Apismollifera Linneeus (HoneyBee) Thisandthe
tic A. dorsatum (notincluded in this book) are the
in species of soclal bees kept fordomestic produc-
n of honey.

M3

o

of themostimportant pollinators of small flowers. Par-
ticularly attracted to Ocimum.

Eucera dimidiata Brullé (Grey Longhorn Bee)
Inhabits rock-strewn deserts where it frequents
shallow water channels. Attracted to flowers of
Astragalus spinosus (Spiny Milk Vetch) and
Heliotropium. Appearance of the maleis different from
the female. Male hasverylongantennae which sweep
back to the abdomen.
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Chalicodoma rubripes Morton (MudBee) Related
to the Megachile bees of which there are anumber of
species in Arabia. Chalicodoma rubripes constructs
nestof mud, soits habitatisrestricted to areas where
fine soil and water are present. However, doesnot nor-
mally favour oases.

Chalicodoma
sionally found
similar habits.

Coeiloxys afra Lepeleti
Parasitic and solitary.

o

r (Spiny-tailed Bee)

Halictus seladonius Lepeletiér  (Glossy Mining Bee)
Oneof several speciesof the genus Halictusin Arabia.
Most of them are small insects with few body hairs.
They construct multi-celled nests by mining tunnels
inlight sandy soils which have been consolidated by
recentrain. Some species are partially social and rear
1broodof workers who assistinnestconstruction and
attend to the larvae. In other species the queen never
sees heroffspring. They do not store food forthe dor-
mantseason andonly queens survive this period. The
genus is often considered to be the link between
solitary and social bees.
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eof the most successfui forms of animal life foundin the worid
rer 275 000 known species. Approximately one-quarter of all

" k. T

a ighis 1¢ cases they have been adaptediord
adult insect and some larvae have compound eyes, bu
The antennae vary inlength and shape accord
always straight.

One of the main reasons for the success of beetles is
exoskeleton which presents a creature th ie a suit of
armour. The forewings are made of rigid cuticle which fold down over the body
and act as wing cases for the soft membranous hindwings, and at the same
time protect the soft parts of the insect. These forewings are termed elytra
and meet in alongitudinal line called the sulture which is on the upper sur-
face of the beetle. The elytra and sulture are a characteristic of the order. A
general hardening of the body cuticle forthe remaining exposed surfaces com-
pietes the creature’s defences.

This body formation presents a daunting target which can successfully
withstand attack fromanumberof predators. However, the retention of body
fiuids is the most important advantage of its tough exterior. This prevents
desiccation and allows the insect to survive in extremely dry environments.
Water beetles also trap areservoir of airin the space between the body and
the elytra which allows them to stay under water for a considerable time.

Beetles have biting mouthparts and some species chew their food, which
isoften mixed with digestive juices. Other species suck liquids. All forms of
organic material constitute a potential food source. These include trees,
plants,insects, carrion and excreta, with different species being attracted to
each type of food. Beetles carry out several useful functions: some act as
pollinators,others are predators of plant pests such as aphidsand yetothers
help to dispose of carrion. Some species are notorious as pests, causing ex-
tensive damage to crops and to the timber in properties.

il

heir rugged

Carabidae (Ground Beetles)

Beetles in the family Carabidae are all active predators which eat other beetles,
woodlice, worms, caterpillars and small insects. They spend most of the time
on the ground and are able to run. The majority of species are nocturnal and
thusinactive during the day. Elytraare fused togetheron some species, which
renders them incapable of flight, although it also affords extra protection.
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— MAY
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JANUARY — MAY

MAY

Anthia duodecimgutiata Bonelll (Domino Beetle)
Inhabits areas of hard sand and rock where it hunts
otherinsects andin particuiar the family Tenebrionidae
{Darkling Beetles). Its own defence mechani

mis an

unpleasant smell which makes il unattraclive lo
predators.

Graphipterus minutus Dejean (Ant Domino) A
ferociousdiurnal predatorwhese main food sourcelis
ants.itisnot unusual to find specimens that have 3or
4 ants' heads still adhering to parts of their bodies.
Prefers a habitat of rock-strewn desert plains with
sparse vegetation.

Scarites guineensis Dejean (Sabre-toothed Beetle)
A numberof similar beeties of the genus Scarites are
found in Arabia. Scarites guineensis is nocturnal.

JANUARY — JUNE

pm:*n‘mn saxatile Gyllenkal (Brilliant Ground
t Cornrwn ﬂmroHl hout the Middle East and
Iy be feund in damp

*doc»u;r.a?, spending most

Dejean (Metallic Ground
Ne 7”'}-" all Arabian species of the genus
ve soma goid coloration bordering the
aenius canariensisisdistinguished by black
elytraand ametallic green thorax. Nocturnal, spending
the day beneath astone orwithinahclein the ground.

Brachinus nobilis Dejean (Rufous Bombardier
Beetle) Oftenfoundclose to permanent pools and
watertanksinareas of rock,sand and clay. Larvae and
adults generally feed on other insects. A highly
sophisticated method of defence has evoivedinternally
within the adult. A cavity in the abdomen acts as a
storage tank which leads into achamber with afunnel-
shapedexit atthe beetle's rear. When threatened, the
tank fills with 2different body chemicals. Some of the
mixtureis suppliedtothechamber, where it mixes with
another substance creating a highly volatile mixture.
Anexplosionoccurs and the boilingmixtureis fired out
of the funnel which temporarily blinds the attackerand
gives the beetle time toescape. The tank contains suf-
ficient mixture for several successive explosions.
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Calosoma imbricatum Klug (Beaded Runner)
Several species of Calosoma occurin Arabia, although
C. imbricatum is the most common. Usual habitat is
araas of rock-strawn plain with some vegetation. Hides
during the day and starts to hunt at dusk, feeding on
caterpillars, woodlice and othersmall creatures. This
spectes is a strong nocturnal flier, although some of
the other species are unable to fly.

\ 5

MARCH — MAY

Cicindelidae (Tiger Beetles)

Myriochile melancholica Fabriclus (Melancholic
TigerBeetle) Generally found onopen stretches of
hard sand close to water, Frequents seashores, salt-
flats, freshwater pools and streams. Adults and larvae
are fierce predators which feed on otherinsects. The
adult usually runs, but will readily take to flight. Larvae
normally live in shallow subterranean burrows,

APRIL — JUNE

g
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Dytiscidae (Diving Beetles)

Both this family and Hydrophilidae (Water Beetles) require an aguatic habitat.
Althoughvast areas of Arabiaare dry and hot there are anumber of permanent
pools of water. These permit the survival of many species. Migration often
occurs to temporary pools if rain falls.

132

Guignotus major Sharp (Miniature Diving Beetle)
Common and found in good numbers in permanent
sis and in temporary ponds. Both larvae and adults
lerce predators and often attack creatures many
1es their own size.

cophilus pictipennis Sharp (Mottled Diving
tle) Prefers permanent pools with plenty of
water vegetation and algae. :

AV

Fig el
iﬁ‘\ L

Hyphydrus pictus Klug (Diving Pill)  All diving
beetles have streamlined profiles which permit them
to move quickiy through water. Legs are broad and hairy
and act as efficient paddles. Hyphydrus pictus is par-
ticularly well adapted for swimrning.

Cybister tripunctatus Olivier (Short Legged Diving
Beetie) Common and inhabits pools, reservoirs,
rivers and irrigation ditches where reeds grow.

APRIL —~ SEPTEMBER
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JANUARY — AFRIL

Hydrophilidae (W

—

MARCH — SEPTEMBER
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Eretes sticticus Linnasus (Fawn Diving Beetle)
The mostcommon Diving Beetlein Arabiaand attractad
by any body of water, even chlorinated swimming
pools. Egually at home in air or under water. Swarms
come to lights during dispersal flights.
-
v, )
A o

4
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Prodaticus pictus Sharp (Polkadot Diving Beetle)
Rare and only reported from 2 semi-permanent pools
to date, although it is common in western Arabia.

ater Beetles)

Hydrous mesopatamiae Knisch (Platinum Water
Beetle) Larvae of the family Hydrophilidae are car-
nivorous, although adults are strictly vegetarian.
Hydrous mesopotamiae prefers permanent pools with
plenty of vegetation. The adult has aventral spine which
is very sharp and can inflict 2 nasty wound.

-

Hydrophilus aculeatus Solier (Spiny Tail) More
commonthan Hydrous mesopotamiae (Platinum Water
Beetle), although both have similar habits and the same
habitat. Hydrophilus aculeatus can beidentified by the
elytra tips.

Nitidulidae (Sap-feeding Beetles)

MARCH — APRIL

Mitidula ciliata Erichson (Carrion Beetie) Most
speciesinthe Nitidulidae feed on sap oozing from rot-
ting plant material, oron fungi. Nitidula ciliata prefers
carrion where It is usually found in the company of
Dermestes lardarius(LarderBeetle)and D. frischif (Car-
cass Beetle). Distinguished by itsiightcolourandthe
abdomien, which protrudes Beyond the elytra.

oidae (Oil Beetles)

Nemognathachrysomelina Fabricius (Bloodied Oil
Beetle) Beetles in the family Meloidae, such as N.
chrysomelina, differ from all cthers because of their
parasitic habits. Eggs arelaid in soii overalarge area.
After they hatch, the active larvae try to attach them-
selves o a host, usually a grasshopper. The beetie
larva feeds on the eggs of the grasshopper afterthey
have been deposited. Adults are clumsy fliers, and
spend hours feedingin flowerheads. If disturbed, bee-
tle exudes globules of oil or blood from various joints
as a defence. On sensitive skins this oil is a strong
irritant.

Mylabris gratiosa Marseul (Leopard Oil Beetle)
Meloidae, such as M. gratiosa, have distinctive shapes
and are often brightly cofoured. it is thought that this
ensures predators easily recognise an insect that is
likely to be unpalatable and thereby leave it alone.
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Croscherichia richteri Kaszab (Wasp Oil Beetle)
Prefers desert steppe. Markings and colour vary con-
siderably according to locality.

Coccinellidae (Ladybird Beetles)

FEBRUARY — JUNE

APRIL — MAY
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Henosepilachna elaterii Rossi (Eyed Ladybird)
Vegetarian, feedingon surface tissue of leaves. Many
plants act as hosts, but members of the cucumber
family are preferred. As avegetarian, H. elaterii is an
unusual member of the family Coccinellidae since
most species are predators during larval and adult
stages.
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Coccinella undecimpunctata Linnaeus (Eleven-spot
Ladybird)  Prefers cultivated areas and gardens,
where it feeds on aphids. Spots vary in size and number.
The bright colours of the Coccinellidae warn predators
oftheirbittertaste. If attacked, they exude droplets of
pungent blood which is sufficient to deter most
vertebrate predators.

Coccinella septempunctata Linnaeus (Seven-spot
Ladybird) Themostcommon and widespread lady-
birdin Arabia. This speciesvarieslittleinappearance.

A ——
APRIL -~ MAY

/\LL YEAR

Adonia variegata Goeze-- (Variegated Ladybird)
Wadis and fringes of oases are localities generaily fre-
quented. A great deal of variation occursincolours, size
and number of spols, which sometimes coalesce to
form black bars.

ulionidae (Weevils)

nmoclecnus aschabadensi
ound W Comm
saitfiats. Most Curculioni
pOSsess a
vunlgru

5 Faust (Pinstriped
al vases fringes and
eed on vegetation and
strum with jaws situated at the extremity
to boreinto planttissues. Ammocleonus
vell protected by avery hard cuticle
> Usually found on the ground, but
often feeds on low bushes of Zygophyllum. When at-
tacked, rolls overand lashesout with its feet which are
r'"ed with sharp claws.

Bothynoderes anxius Gyllenhal (Elegant Ground
Weevil)  There are several similar species of the
genus Bothynoderes in Arabia and all live on the
ground. Bothynoderes anxius frequents farms and
depressionsinthedesert thatcontainthe plant Sa/sola.

Sitophilus granarius Linnaeus  (Grain'Weevil) One
of the most destructive pestsin Arabia, it is not anative
buthas beenimported and can be found in warehouses,
granaries, flourmills and shops. Larvae bore into grain
and eat the centre, leaving a holtow husk.
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Elateridae (Click Beetles)

Aeoloides grisescens Germar  {(Orange Legged Skip
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Histeridae (Hister Beeties)

Most species in the family Histeridae are scavengers, feeding on dung, rot-
tingvegetation,carrionand small insects. Generally shiny black orblackand
redin colour, they have avery hard exteriorwith truncatedelytrawhich exposes
2 body segments.

Saprinus ornatus Erichson (Ornate Undertaker)
Saprinus ornatus is uncommon and lives inopen stone-
strewn desert, where it feeds on carcasses of small A
birds, hedgehogs and rodents. Larvae are predators of \\ ’/
other small creatures.

ALL YEAR

b
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Saprinus uvarovi Milller (Red Spotted Undertaker)
Has similar habits to S. ornatus (Ornate Undertaker).
Both species can withdraw legs flat to body and feign
death when attacked.

X2

JANUARY — APRIL JANUARY — JUNE
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(Gaudy Carpet Beetle)
edcarcassas and in birds’ nests
it is now very commorn in domestic
causeextensivedamagetocarpets,
.Thelarvaeare coveredinlong

x 4.5

Dermestes lardarius Linnaeus (Larder Beetle)
Common in meat stores and curriers, it can be found
inthe wild ondried carcasses. The hairy larvae are often
found scurrying about with otherlarvae such as those
of Calliphorid flies (Bluebotties and Greenbott'

o]
underside [% .
|/ t

A

Dermestes frischii Kugelmann (Carcass Beetle)
Very similar in appearance and habits to D. lardarius
(Larder Beetle), this species has awhite under-surface.
Onrareoccasionsitis foundin meat stores, butis more
common on sheep, goat and camel carcasses n the
desert. Performs a useful function assisting in the
disposal of dead animals. When disturbed, adults feign

deathand withdraw legs into grooves on underside of
the body.
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Silvanidae (Toothed Beeties)

Oryzaephilus mercator Fauvel (Merchant Grain
Beetle) Seidom foundoutside granaries and shops,
it is a scavenger which feeds mainly on stored food
products.

Beetles)

Callosobruchus maculatus Fabricius (Spotted B
Weevil) Many different species of this genus pr
bablyoccurinArabia.Inmostcases, the larvae develo

inside seed pods of the legume family. Other members
of the Bruchidae infest stored peas, beans and lentils.

Tenebrionidae (Darkling Beetles)

The Tenebrionidae is the largest family of beetles, often referred to as ‘Noc-
turnal Ground Beetles'. They are generally unable to fly and some do not
possesswings. Adults are eitherblackorbrown andin some species theelytra
are fused together. The insects are uncommon in temperate climates, but are
numerousin thedry, hotdeserts of the world. Larvae and adults are scavengers,
livingamongdried plantmaterial, oftenin the food stores orburrows of animals.
Theinsectshave the ability tomanufacture all the waterthey need within their
bodies metabolically, which permits them to live in very dry situations such
as man's flour stores.
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Micipsa spp.
Micipsaincludes anumberof species foundin Arabia,
all of which look similar to the beetle illustrated.

3 J;’7

ALL YEAR
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Opatroldes punctulatus Brullé (Fake Flour Beetle)
Found beneath stones andlogs close to human habita-
tlon. Distinguished from smal! species of Tenebric
{(FlourBeetles) by arow of indeniations presenton the
elytra,

Opatropsis hispida Brullé  (Hispid Beetle)  Uncom-
mon necturnal beetle found in animal burrows.

Pimelia arabica Klug (Arabian Darkling Beetie)
Oneofthe mostcommon species of Arabiaand found
inmostlocalities. There are several similarspeciesin
the genus Pimelia. Pimelia arabicais distinguished by
rows of protrusions on the elytrawhich are surmounted
by hairs.

>
P:rmellia' spp. (Darkling Beetles) Numerous
Pimelia inhabit the rocky areas of Saudi Arabia ina
bewildering variety of species.
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ALL YEAR

MARCH — AUGUST

SEPTEMBER — APRIL
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Tenebrio molitor Linnasus (Flour Beetie)
Originally, its habitatwas confined tofood storedin bur-
rows of certain species of rodents. However, T. molitor
has spread to human dwellings and is now common
where flourand cereal products are stored. Larvas arg
pests and known as ‘mealy Worms'’.

&
Tribolium castaneum Herbst  (Rust Red Flour Beetie)
This specles and T. confusum (not included in this
book) are similar and do not appear to be natives of
Arabia. However they are found incontaminaled flour,
biscuits and other dried cersals. Only occur in man-
made envirenments.

QOcnera hispida Forskal (Scarce Stalker) I\Ioctlm-
nal and prefers the neighbourhood of human habita-
tion. Feeds off litter and excrement.

Thriptera crinita Klug (Short Legged Stalker)
Favours areas of rock and vegetaticn. Canbe common
in town suburbs.

-

NOVEMBER — MAY

NOVEMBER — MAY

Blaps koliari Seldlitz (Churchyard Beetle) A

numberofsimilarspeciesof Blapsoccurin Arabjaand
generally frequent rock outcrops close 10 human
habitation. They have strictly nocturnal habits. Adult
has an opening in the vicinity of the anal projections
fromwhich it can discharge ajet of foul-smelling liquid
at an attacker.

Common
throughout Arabia, it can be found wherever there is
vegetation. Feeds off organic debris from plants, in-
ciuding seeds, scraps of fruit, flowers and dead plants.
Active during the day and uses its long legs to liftits
body weliciearof the hot ground. Theinsectincreases
the clearance as the temperature rises.

Adesmia cancellataKlug (Pitied Beetle)

Adesmia stoeckieini Koch (Elevated Stalker)
Prefers firm ground with plenty of vegetation. In north-
eastern areas almost entirely replaced by the very
similar A. aenescens (notincluded in this book). Both
species are active during the day.

3

Adesmia cothurnata Forskgl (Variable Stalker)
Uncommon and inhabits stone deserts.
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Tentyrina palmeri Crolch (Rack Beetle) Several
similarspecies of the genera Tentyrina and Mesostena
occur in Arabia, but T. palmeri is the most common.
Nocturnal scavengers, generally living In close prox-
imity to human habitation.

icticollis Soller (Opos tle)

3t common beetlesin A

good numbers
disturbed they feign de
tremely difficult to harmm one of these beetles
of the great strength of the cuticle.

Paraplatyope arabica Blair (Savile Row Beetle)
Scarce and nocturnal. Inhabits outcrops of rock.

Oxycara spp. (Pellet Beetles) There are several
similar species of the genus Oxycara found in Saudi
Arabia. Often found in company of Mesostena punc-
ticollis(Opossum Beetle)and Scleron sulcatum (Ugly
Trox), close to human habitation.

Zophosis punctata Brullé (Whizz Beetle) Fast
movingandoftenseenonsandy groundindesert farms.
Also favours sides of dry wadis.

Zophosis complanate Solier (Sand Swimmen
Normally found in sand dunes. Extericrexceptionally
smooth enabiing it to ‘swim’ in sand. Often detected
moving rapidly through sand Just below the surface.
Some specimens covered with fine crange or light-
powder which easily rubs off; this can lead to

i

s Peyarimhoff (Giant Sand
ry raing inthe desert, manycan
nddunes.Capabieoi'swimming’
in sand, they spend the time permanently in this en-
vironment, where they feed off wind-blown seeds and
other w borne debris. There are several similar
species of the genus Erodius in Arabia, but E. oc-
tocostatus is easily identified by 8 ribs on the elytra.

FEBRUARY — APRIL

ScleronsulcatumBaudi  (Ugly Trox)  Aninhabitant
of rodent burrows in stony soil near farms and oases.

e U
Ve V.

Prionotheca coronataOlivier (UrchinBeetle) Not
commaon although occasionally foundinopen deserts
close to human habitation. It has ferocious-looking
lateral spines, butis quite harmless. Feeds on seeds,
leaves, culinary vegetable waste and dead organic
material. Nocturnal. (See p. 147.)

MARCH — SEPTEMBER
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Buptresiidae (Jewel Beetles)

Adults of the family Buprestloae qenora'ly have ashmy mu all

APRIL — MAY
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Steraspis specios
and the largest
in Arabia. Att
strewn dese

SphenopterafaragiThery (DuskyJewel) Common
withinits habitat, but easily overlooked due to excellent
camouflage. Often found in good numbers on the lower
stems of Astragalus spinosus (Spiny Milk Vetch), a
plant which generally grows in shaliow wadis. The
insect retreats into the plant’s mass of spines when
disturbed.

Julodis euphratica CasteinauandGory (Sulphurous
Jewel Beetle) Common within its range and often
seen flying noisily around Acacia trees or feeding off
the scented yellow flowers. Another very similar
speciesJ. distincta(notincludedin this book)replaces
J. eupnraticain north east Saudi Arabia and Kuwait. It
has a coat of long, fine hairs covering its underside.

A

APRIL — MAY

<

Julodella spp. (Dusted Beetles) Beetles in the
genus Julodella are rare and easily confused with the
genus Julodis. Furtherinformation is required to assist
in specific classification. B
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Scarabaeoidea (Scarab Beetles)

The Scarabaeoidea is one of the largest superfamilies of insects, with over
20 000 species throughout the world. Adults are sturdily built and some have
unusual protrusions on head and tharax which give them a forbidding ap-
pearance. This super-familyinciudes species of Geliath Beeties and Hercules
Beetles which are the heaviest and maost bulky of known insects. The super-
family is divided into 2 main divisions, each determined by the larval food-
source: One division includes the Scarabs or Dung Beetles which feaed on
excreta.

Scarabasus sscer Linpasus (Sac
Common in Arabia, where swarms oft
ofcamels and sheepinthedesert. Thay pounceanany
freshdroppings, making theminto balis which are then
rolled to an area of relatively soft ground. Here the in-
sectexcavates aholeinto whichthe ballisrolled. The
fernalelaysaneggin the baliwhichisthen coated with
acement todelaydehydration and finally covered with
earth. By this process the larvae, when hatched, have
aready source of nourishment sufficient forcomplete
development. In some areas the beetle has become
nocturnal to avoid attacks by Kestrels and other
falcons. A

Mnematium rotundipennis Holdhaus (Lesser
Scarab) Has similar habits to Scarabaeus sacer
(Sacred Scarab). B

Gymnopleurus mopsus Pallas  (Pretentious Scarab)
Has similarhabits to Scarabaeus sacer(Sacred Scarab).

C

Heliocopris gigas Linnaeus (Mighty Minotaur)
The heaviestand largest Arabian beetle. Insome males
the head ‘horns’ or ‘antlers’ can reach 2cm in height.
Habits similarto Scarabaeus sacer(Sacred Scarab), but
prefers cowdroppings fromwhich it makes balls. This
preference limits habitat to areas where cows are kept.

D

APRIL
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Pentodonaigerinum Herbst (LawnBeetie) Found
in oases and grass-filled wadis, but has extended iis
habitat to gardens and lawns where, inmany areas, il
hasbecomeapest. Larva,illustrated, typical of chafer
division. Larvae live asubterranean exisience, leeding
on grass roots.

Schizonychaspp. (DesertChafers) Severalsimilar
speciesofthegenus Schizonycha arefoundin Arabia
indesert areas with some grass. They have same habils
as Pentodon algerinum (Lawn Beetle).

Phalangonyx arabicus Arrow (Arabian Chafer)
Town suburbs and oasis farms are the habitats most
frequented. Nocturnal and not often seen exceptwhen
attracted by house lights at night.

el el
AFRIL — MAY |

APRIL — JULY

Phyllognathus excavatus Forster (Unicorn Beetle)
Larvae feed on dacaying plant material, including rot-
ting timber and saw dust. Adults often found under
rocks, logs and debris.

i

Drye legans Prall  (E ant Rhinoceros Beetle)
Threespeciesof the genus Oryctes, which are similar
in appearance, are widespread in Arabia, although O.
elegansisthemostcommon. They usually inhabitdaie
palm oases and are nocturnal, butocecasionally are at-
tracted to house lights. Head adornment or horn is
much more deveioped and prominent in the male.

Rhyssemus granosus Klug (Wrinkly Beetle)  There
are several different species belonging to the genus
Rhyssemus in Arabia, distinguishable by the pattern
of wrinkles on the thorax. Rhyssemus granosusis the
most common. Favourite haunts are gardens in town
suburbs.

x 3.5
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Tropinota squaliida Scopoli (Milkvetch Chafer)
Prefers open desert with rock-strewn wadis, where it
is attracted to flowers of Asfragalus spinosus (Spiny
Mitic Vetch).

Aphodius
Species belongingto
wallastoni, are com
animal droppings are found. [
tracted by excreta of diff
are similar in appearance,
beetle does not attempt to mo
usually excavataes ahollow!
used as a brood chamber.

Wadi Rasid, Saudi Arabia
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:'z' yellowish to golden, very short and sparse
notum and tending to concentrate along admedian stripes, longer
eronnotopleur irabare exceptforsparse yellowish hairon pro-
num, pro-e ulrm,ron and posterior margin of meso-epimeron; scutelium
brownish-orange, basal corners black, a few golden hairs along extreme
anterior margin.

Abdomen reddish-orange, black marks at extreme sides of second to
seventh tergites, those on fifth to seventh contiguous with black marks on
sternites, bullae black, longerdiameternine times shorterdiameter; last four
sternites with prominent black hind margins; pubescence yellowish to golden,
very sparse and short, somewhat longer and denser on first tergite. Legs
reddish-orange with concolorous spines and pubescence, claws black tipped,
pulvilliyellowish, barely half length of claws. Wing (iliustrated) brownish sub-
hyaline, costal cell pale yellowish, prominent brown borders to all longitudinal
veins except anal, centres of marginal and first basal cells only narrowly clear,
axillary lobe entirely sub-hyaline, alulahyaline; costayellow with black apex,
other veins yellowish basally darkening to brownish-black apically; a cross
vein present from third posterior cell to wing margin; squamae linear, opaquely
whitish with very sparse, short yellowish fringe; haltere yellowish-orange.
Genitalia; ninth tergite distinctly carinate, upper part of carinadarkened, acan-
thophorites each with6 orange spines. Length of body 14.5mm, of wing 11.5
mm, of antennae 3.3 mm, of proboscis 2 mm.

Holotype @, Saudi Arabia: Riyadh, Mecca Road, vulture site, 2.May. 1980 (D.H.
Walker). In coll. D.H.W.

This species is similar to R. annulata Sack, from Syria, and R. bequaerti
Lyneborg from Afghanistan, in possessing across vein from the third posterior
celltothe posteriorwing margin. Rhopaliaannulatais adarker species, clypeus
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antenna

blackish-brown, mesonotum with adistinct black middle stripe and abdominal
tergites with black anteriorbands. Rhopalia bequaertiis yeliowish, like A. gyps,
but has clypeus brownish, pleura, except mesoanepistarnum and latero-
tergite, and scutellum black, and sixth and seventh sternites black (n general
appearance R. gypsisvery similarto R. tutankhameniBrunetti, from the Sudan
and Algeria, but is immediately distinguished by the cross vein in the hind
margin of the wing.

This speciesis one of the first Mydaidae known from Saudi Arabia and the
firstfrom the morecentral area. Two other Rhopaliaspeciesand one species
of Leptomydas, to be described elsewhere, are known from Jebel Daka and
Mugheira in the northwest corner near the Jordanian border.

15 wing tip

L FRC

Reflections on Arabia

Below are given a series of tales from experiences encountered in Arabia during the
writing of this book.
The expatriate

Tlease fasten your seat belts and extinguish ail cigarettes; in a few minutes you will

nding at Riyadh Airport’. There was a buzz of excited chatter as the passengers
complied with the instructions and at the same time tried to obtain a first glimpse of

their destinalion through the small windows of the aircraft. The newcomer looked

sround at his fellow travellers who were the nationals of many countries, and he also
experienced their exciternent. They then disembarked and the coach took them to
passport control where they stood in arderly lines waiting to have their visas checked.
There had been a few wives and families, but these had been atlended to first; now the
queue was mainly men. From a dozen different cultures with varying life-styles they
were all here to work and to fill 2 muititude of jobs. After collecting his baggage and
passing through custorms he moved to the exit. Unable to speak Arabic, he wondered
what he should do if there was no one present to meet him. But to his relief, above the
jostling crowd, he saw a waving board with his name written on it.

He was driven through the thriving modern city to meet his new employers, then
given a meal and shown to his apartments. His new home was comfortable and well
appointed withmodern air-conditioning units, The effects of jetlag and the complete-
ly different environment made him relax, It was then that he saw a flash of silver on
the wall caused by the movement of a small insect, a Silverfish. Many times he had seen
them on the wall of hiscottage at home. A primitivelittle insect thatis covered in shin-
ing, silverscales and lives in domestic homes where it feeds on tiny scraps of paperor
spill food. He watched with interest its passage up the wall, then cast his eyes out of
the window half expecting to see the green fields and the sea in the distance. Instead
he saw the outskirts of the town and the desert with the setting sun, a great round ball
ol fire whose lower rim had just touched the horizon. Fascinated, he timed its depar-
ture; it took precisely two minutes to slip out of sight. Then the sky changed colour
frombright blue to different shades of mauve and the white clouds turned pink as they
captured the last rays of the sun. Slowly this kaleidoscope of colour altered the scene,
forming an unforgettable picture with the minaret of the mosque and a palm tree silhouet-
ted against the deep red sky. He was deeply affected by the beauty of his new surround-
ings. The call to evening prayers drew him out of his reverie.

Jebel Tuwaiq, Saudi Arabia




t was bound to happer

Theday was hot, very hot, with the sun vertically overhead, anc

tricks with the eyes. The horizon of thesand and rock desert disappea
Quarter, with a lake and some palm trees quite clearly disce mn)[( in the foregro

A few minuteslaterand the mlr.m(-n(uldxuammur('d, leaving a ridge of rock

sparse acac ias

. But the large lake, half a mile away Lo the right, was not a mira
was the smaller one, a quarterof amileto theleft. Ahot breeze caused the li

on thesurface of Layla Lakes and it was painful to view them without wearing sunglas
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nevertheless they looked invitingly cool. The present predicament, however, gaveno
cause for poetic reflections.

The vehicle was only two feet from the hard track but all four wheels were immers-
ed in soft sand, a problem that had been caused by misjudgement. After half an hour
of digging and pushing, the situation had not improved and it was clear that more
assistance would be necessary. Fortunately a pick-up truck containing a group of local
young men came along the track; they pulled up, shook hands and a general discus-
sion took place on ]n’y\\vlm:ulvr the pmblvm. Although the discussion was complicated
by the different languages, a plan of action was agreed. All four tyres of the vehicle
were deflated until they were only a quarter full of air. Then with one person driving
and everybaody else pushing, the vehicle regained the hard surface of the track . The whole
party travelled to the cool of the lakeside where the new friendship was cemented by
sharing fruit and drink.

The object of the visit was to collect dragonflies and this was explained to the young
men by sign language. They led the way to a location where the banks were covered
in tall grass. The water was clear and a shoal of fish swam past, while a Heron stood
motionless among the reeds. Many different types of dragonfly were sighted, all of which
are recorded in this book.

Fine fare

To the north of Riyadh lies Rumabh, situated in the centre of a desert of rock and sand.
The undulating country has small barren hills with very little vegetation even during
therainy season, and few animals live there except for the Dhub. The Dhub or Spiny-
tailed Lizard looks prehistoric and can grow up to 60 cm (2 ft) in length. It has a small

head, a fat body and alarge tail covered in heavy spines. [t feeds on the sparse vegeta-
tion and will venture some distance from its tunnel lair which is often situated in the
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side of a small hillock. When disturbed it moves very fast and soon disappears below
ground. Hmwever, if cornered it presents a frightening appearance and the open mouth

th, although it is the spiny tail that is usually used with devastating
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An examination of the flotsam revealed many small beetles and other tiny forms of

of growth, Whe

life providing food for a large number of earwigs in various

disturbed, the female earwigs demonstrated their maternal instinct and adopted of-

. = Ei
fensive postures to defend their young, a character ristic which is remarkable of this insect.

A small plume of smoke rose above the trees further down the wadi and the smell

borne on the hot breeze. Three men approached and after the

of burning woad w
customary greetings they were offered fruit and water. They were interested in the in-
sects and birds, The use of the equipment was shown to themn, but further discussion
was limited due to the language barrier. They indicated the way to their camp, where
seats were found around the fire. Food was being coolked in a large metal pot. When
the lid was removed, a delicious aroma whetted the hungry appetites. Everyone ate
his fill of saffron rice and the delicate tasting meat. Comfortably

isfied, the meal an
undoubted success, a polite enquiry was made regarding the nature of the meat. The
answer was Dhub.

Faisal

Faisal w

1s hisname — asturdy boy aged about ten. Asthe eldest child he was a dutiful
son and the secret pride of his father. It was late alternoon when he drove the herd of
sheep along the wide track in Wadi Hanifah. The sun was behind him and the high mid-
day temperatures had gone, but the air was still and close. There were approximately
one hundred and fifty sheep in the flock, all with long black trailing coats and tails,
which contrasted with their partially white faces. These animals are hardy and are well
adapted to life in the desert. He had brought them some distance from a good grazing
arca and they were now travelling through a narrow and desolate gorge devoid of vegeta
tion. Steep cliffs rose twenty metres on either side of the path. The sound of the many
feet echoed faintly from the rocks and a small cloud of dust followed their progress.
The boy was happy at the prospect of being reunited with his family and enjoying
the evening meal. It was then that he spotted the rope lying at the base of the cliff. The
previous week his father had lost a rope; how pleased he would be to have it returned
to him. Tossing his goutra (headgear) to one side of his head he left the flock and
moved quickly to pick up the rope. As he approached he disturbed a large desert
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grasshopper which flew up in his face. Theboy started, faltered, then froze as therope
uncurled and the snake confronted him. Motionless he watched as it slowly raised its
head above the ground to eye him with an unflinching gaze. Beads of sweat formed
on the boy's brow and he took one hesitant step backwards — the snake moved for-
ward, then stopped. With fear gripping him, the boy took several more slow steps
backwards — the snake once more followed. The boy cast hiseyes around for a refuge,
but the cliffs were bare and there was no place to retreat. The snake slowly slid towards
the boy. The boy picked up his thobe (gown) turned and ran as fast as he could. In
desperation he ran into the flock of sheep, bumping against their soft warm bodies.
He did not check his flight until he had forced his way to the centre of the friendly animals;
only then did he dare cast a glance over his shoulder to the path behind, Theboy travelled
in the midst of the sheep, long until that fearful place with its lone occupant was out
of sight.

Farashah

The Land Rover was parked beside one of the acacia trees, but this pravided little shade
because the midday sun was vertically overhead. The tree was one of a dozen dotted
here and there in the dry wadi. High cliffs rose sheer more than 150 metres above the
jumbled mass of rocks that littered the sides of the wadi. The only sound came from
two Fantail Ravens whose calls echoed on the limeless wind which had formed the gro
tesque shapes of the eroded summit. A few camels cropped quietly the leaves of the
trees, their loose, soft mouths skilfully avoiding injury from the long thin thorns thal
clothed every branch. Beyond the wadi the stone desert stretched to the near horizon
where asand desert, deep red, merged its wind-blown contours and disappeared into
the heat haze. The trees were in bloom, their bright vellow blossom adding a heavy
but attractive scent to the hot breeze and was the source of attraction to a host af
insects. Indentitication of insect species among this lively group entailed their capture.
This required considerable skill because oneinaccurate sweep could resultin the thorns
capturing the net.

On the horizon a plume of dust travelled across the desert, marking the approach
ofavehicle. Whenitarrived, the truck contained two men, handsome in their red check
headgear and long white thobes. Alter the serious formality of shaking hands, they
offered the expatriates water, an all-important commodity in such a place. Neither group
spoke the other'slanguage. However, after many polite refusals, all sat, drank the cool
water, and ate fruit together. Then the use of the buttertly net was demonstrated, and
alovely insect with white wings and orange tips was caught. The Bedouin called this
farashah, the expatriates called it butterfly. Its beauty was appreciated by everyone.

Riyadh farm

Diriyah, Saudi Arabia

The genie and the carpet

From the top of the escarpment the view was extensive; the cliffs stretched away on
either side forming a giant wall of irregular outline broken by countless ravines and
gorges plunging into the plateau behind. In front, the cliffs descended in sheer fall of
300 metres Lo the desert floor, From a land of mighty rocks and dry wadis to a sea of
sand, here a vista of straighl lines and unique shapes, there soft windswept contours
and curves. In the intense heat there was no shade visible in any direction. The sky,
a bright blue, faded as it met the land, giving an uncertainty to the horizon. A black
Redouin tent stood alone in the desert, pitched beneath an isolated pinnacle of rock.
The scene was very beautiful with its pastel browns and reds, but had an airof unreality.
It is in such conditions that the imagination has food for thought.

Oul of the distant haze a movement was discernible, a swirling shape. The genie reach-
ed up from the ground and funnelled its white form into the clear blue sky, swaying
as it moved rapidly towards the pinnacle of rock. When it reached this, a rectangular
black object rose above the tent, before foating silently towards the escarpment. The
heat and the haze of the background gave to this form the shape of an undulating carpet,
which flew into one of the deep gorges of the escarpment. Its arrival was welcomed by
an unearthly clamour of howls and cries which echoed like sereams from the dozens
of caves that honeycombed the cliffs. Such was the effect of heat and solitude, but reality
was different.

The small whirlwind or ‘dustdevil’ had permitted the Griffon Vulture to rise on the
thermals (rom the pinnacle of rock, whence it had flown in search of food, towards
thegorge. This very large bird with wing span of 2 metres had disturbed a pack of wild
dogs which were feeding off the carcass of a dead goat. The vulture was particularly
unwelcome, as one of the bitches had left her litter of puppies unprotected. Barking,
she had raced back to the small cave to find them safe, but hungry. Having fed them,
thebitch turned her attention to other unwelcome visitors. Systematically she search-
ed her fur and the puppies’ fur for fleas. Most wild dogs are afflicted by these insects
which are parasites that suck the dogs’ blood.
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Time and life

The first week it was the ravens and a movement among the rocks at the base of the
escarpment that caught theeye, The stone desert, empty, hot and dry, extended in all
directions from horizon to horizon until it met the cliffs of the escarpment. it was late
summer and most of the plants were bare of leaves, dry and brittle, baked in the stifl

ing heat. A few acaciasstill stood green, in stark contrast to the harshnes SeAson.
The Brown Necked Ravens swooped low aver the ground calling

softh

ucously to one

another; the object of their attention wasasalitary camel, a very old ca ich did
not even [ook up when one of the uninvited visitors impudent! !

Each plodding step was a deliberate effort, which caused the

lan

imal to sv rch-

ed for food within easy reach of its emaciated body. its large eyes lool

sad, Gone were the days when it had run for hours with long stride carrying its master
effortlessly across the desert, driving the herd of camels from one feeding ground to
another. Now its days were numbered.

The second week the desert and escarpment appeared unchanged, but there was no
movement and the ravens had gone. The hot breeze bore a pungeat smell that emanated
(rom the remains of the once proud beast, which was stretched out in its last resting
place, its total energy spent. Nature now assisted in its final departure. The work had
been started by the ravens, then a Steppe Eagle had visited the carcase and then a Desert
Fox. The remains were alive with activily as several different species of beetle and [ly

made it their temporary home, rapidly feeding and breeding, each carrying out its
duty in the web of life.

Thethird week the desert and escarpment still shimmered in the heat, A
stirred the dried skin and white bones in their final resting place.

His Garden

So far, the trip had been a success. Many new species of insect were discovered in the

\
htbreeze

area of farmland to the south. Now the route crossed a tlat desert of sand completely
devoid of vegelation. It stretched to the horizon and there were large areas of salt pan
which reflected the sun’srays and hurt the eyes, but the real worry was fuel. At the last
petrol station the needle of the fuel gauge had indicated a three-quarters full tank, but
for the last ten minutes it had been flickering on the ‘E' mark. Either the gauge was
faulty or the tank was nearly empty; however, there wasno other option than Lo motor
on. The road climbed steeply to a barren, heat-baked plateau littered with boulders
and outcrops of rock. Thisemply terrain was occasionally fissured with deep, dry wadis
whichdidnotlook asifthey had witnessed water from the day of theircreation. [t was
moslinhospitable country, very hot, devoid of shade and without any sign of life, and
definitely not the place to run out of fuel. Thedecision to lighten the load by excluding
the spare can of petrol was now regretted as the anxiety increased.

Then, after following the road around a rock outcrop, a most welcome sight was
revealed — ahouse with onesolitary petrol pump. Such good fortune wasunbelievable.
The owner was sitting in the shade drinking tea with a companion. When the petrol
wassupplied the car's gauge was proved to be faulty . It was only necessary to purchase
half atank of petrol to obtain full capacity. Having completed the transaction, the owner
with traditional hospitality offered tea. Relieved of the fuel problem it was pleasant
torelax inthe relative cool shade of the house. The owner's companion, who was also
dressed in traditional clothes, then asked in perfect English whether the tea was to ‘your
liking'. Replying that the tea was perfect, the recent petrol problem was explained; he
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then repeated this in Arabic to the owner. Everyone laughed, but ten minutes earlier
the situation had appeared far from funny.

During the conversation, the object and results of the trip were discussed. The man
thenasked: ‘Would you like to see my garden? The word conjured up visions of green
lawns and colourful flower beds. Looking at the sun-baked desert but not wishing to
beimpolite, the answer was given with an indulgent smile: “Yes'. He replied: ‘Follow
me’. The pick-up truck turned off the road and for twenty minutes the route followed
adusty trail across the treeless rock desert until it finally arrived at a deep wadi. Here
the track zigzagged down one hundred metres and passed through ancient tamarisk
trees into what seemed like another world. Surrounded on cither side by sheer cliffs,
the way led through neat orange groves and a field of tall corn to the house which stood
intheshade of date palms. A small, black Bedouin tent, open on all sides, was pitched
on the grass in front of the house. He pulled up and led the way to the tent which con-
tained a carpet, padded arm rests, brazier and cooking utensils.

Everyone sat comfortably on the carpet while he noisily ground coffee in a traditional
gesture of welcome. Sipping the strong hot drink gave us time to reflect on the beauty
of thesurroundings. The whole arca was green and there were small fields of different
produce which included onions, radishes, aubergines and watermelons. [rrigation chan-
nels supplied water pumped from a distant well. Bright splashes of different colours
were supplied by several large bushes of Bougainvillea. The air was alive with insects
and thetrees echoed with thesound of birds. A warm breeze blew through the tent carry-
ing the sweet scent from a field of bright blue alfalfa. A large silver tray of dates and
ahuge bowl of fresh camel’s milk was passed round the company. All agreed that this
was a very fine garden.
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Index of Scientific Names

THYSANURA
Lepismatidae
Thermobia domestica

vanst

vansomereni
grion glabriim

SOPTERA

mphidae

denia tetraphylla

Aeshnidae
Anax imperalor
A.parthenope
Hemianax ephippiger

Libellulidae
Diplacodes lefebvrei
Orthetrum sabina
O.taeniolatum
O.chrysostigma
Trithemis annulata
Tkirbyi
Tarteriosa
Pantala flavescens
Selysiothemis nigra
Crocothemis erythraea
C.chaldaeorum

ORTHOPTERA or SALTATORIA
Gryllotalpidae
Gryllolalpa gryllotalpa
Gryllidae
Acheta domestica
Gryllus bimaculatus
Teltigoniidae
Phaneroptera sparsa
Acrididae
Anacridium aegyplium
Locusta migratoria
Schistocerca gregaria
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14
15

16

16

Truxalis procera
Alolopus thalassinus
Ochrilidia gracilis
Pyrgomorpha conica
Morphaciis fasciata
Heteracris littoralis
Sphingonotus rubescens
Pseudosphingonotus savignyi
Poekilocerus bufonius
Utubius syriacus
Tetrigidae
Hedotettix alienus
Paratettix ocellatus

DERMAPTERA
Labiduridae
Labidura riparia

DICTYOPTERA

Blattidae
Periplaneta americana
Blatella germanica
B.mellea
Blatta orientalis
B.lateralis

Mantidae
Blepharopsis mendica
Empusa hedenborgi
Hypsicorypha gracilis
Mantis religiosa
Qxyothespis nilotica
Eremiaphila braveti

ISOPTERA
Rhinatermitidae

Psammotermes hybostoma

PSOCOPTERA

(Species not included in this book)

MALLOPHAGA

(Species not included in this book)

18
18
18
18
18
20
20
20
20
20

2
22

23

30

165



ANOPLURA

Pediculidae
Pediculus humanus capitis
P.h.humanus
Phthirus pubis

HEMIPTERA

HETEROPTERA
Miridae

Deragocoris paliens
Cydnidae

fdacroscytus brunneus
Pentatomidae

Nezara viridula

Eysarcoris inconspicuus
Dinidoridae

Coridius viduatus
Cimicidae

Cimex lectularius
Rhopalidae

Liorhyssus hyalinus
Alydidae

Mirperus jaculus
Lygaeidae

Dieuches mucronatus

Lygaeus equesliis
Naucoridae

Heleocoris minusculus
Nepidae

Laccotrephes fabricii
Notonectidae

Anisops debilis

HOMOPTERA
Cicadidae
Platypleura arabica
Psalmocharias flavicollis
Melampsalta musiva
Dictyopharidae
Philotheria Spp.
Aphididae
Myzus persicae
Aphis neri

THYSANOPTERA

Aeolothripidae
Aeolothrips deserticola
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34

35

36

36

36
36

37

38

38

42

NEUROPTERA
Ascalaphidae
Bubopsis hamata
Nemopteridae
Halter halteratus
Dielocroce spp.
Chrysopidae

Myrmec
Ganguilus p
Centroclisis cervina
Nophis teillardi

e5Cens

LEPIDOPTERA
Sphingidae
Acherontia styx
A.atropos
Agrius convolvuli
Macroglossum stellatarum
Daphnis nerii
Hyles livornica
Hippotion celerio
Cephonodes hylas
Noctuidae
Agrotis sardzeana
A.psilon
Euxoa canariensis
Discestra sociabilis
Mythimna loreyi
Metopoceras omar
M.delicata
Spodoptera littoralis
S.exigua
S.cilium
Hadjina viscosa
Rhabinopleryx subtilis
Dysmilichia bicolor
Heliothis nubigera
H.armigera
H.peltigera
Rhodocleptria incarnata
Masalia albida
Acontia biskrensis
Alucida
Chrysodeixis chalcites
Cornutiplusia circum/flexa

Trichoplusia r
Earlas

Oys

Acrobyla kneuckeri
Drasteriodes limata
Armada panaceorum
Emmelia trabealis
Autophila cymaenoiaenia
Thria robusta
Cerocala sana

Arctiidae
Utetheisa pulchella
Spilosoma arabica

Lymantriidae
Casama innotata
Euproctis cervina

Lasiocampidae
Chondrostega fasciata
Chilena laristana
Autosphyla henkei
Lasiocampa serrula
Streblote siva

Geometridae
Pingasa lahayei
Hyperythra muselmana
Chlorissa discessa
Tephrina disputaria
Gnophos subvariegatus
Epirrhoe wiltshirei
Zamarada hyalinaria
Hemidromodes sabulifera
Lithostege notata
L.palaestinensis
Eupithecia ullimaria
Rhodometra sacraria

Cossidae
Holcocerus gloriosus
Lamellocossus aries
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terophoridae
Emmelina monodactyla

Papilionidae
Papilio machaon
P.demoleus

Pieridae
Artogeia rapae
A.krueperi
Elphinstonia charlonia
Euhcloe belemia
E falloui
E.aegyptiaca
Pontia daplidice
P.glauconome
Anaphaeis aurota
Colotis calais
C.phisadia
C.halimede
C.danae
C.liagore
C.fausta
C.chrysonome
Catopsilia florelfa
Eureme hecabe
Colias croceus

Lycaenidae
Apharitis acamas
A.myrmecophila
Myrina sitenus
Deudorix livia
Lampides boeticus
Pseudophiloles vicrama
P.abencerragus
Tarucus rosaceus
T.balkanicus
Azanus ubaldus
A.jesous
Anthene amarah



Zizeeria karsandra
Zizula hyfax
Plebejus pylaon
Agrodiaetus loweii
Chilades parrhasius
C.galba
Freyeria trochyius
Nymphalidae
Melitaea persea
Hypolimnas misippus
Junonia orithya cheesmani
J.o.here
J.hierta
Vanessa cardui
Satyridae
Ypthima bolanica
Y.asterope
Neohipparchia parisatis
Danaidae
Danaus chrysippus

DIPTERA

NEMATOCERA
Culicidae
Culex pipiens
Anophefes spp.
Chironomidae
Chironomus dorsalis

BRACHYCERA
Tabanidae
Tabanus mordax
T.rupinae
T.polygonus
Therevidae
Hoplosathe frauenfeldi
Conopidae
Conops nubeculipennis
Mydaidae
Rhopalia gyps
Asilidae
Apoclea femoralis
Bombyliidae
Cytherea alexandrina
Parachistus pulchellus
Anastoechus trisignatus

CYCLORRHAPHA
Orosaphilidae
Drosophila melanogaster
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Tephritidae
Dacus longfstylus
Trupanea amoena

Ephydridag
Ephydra ffavipes

Syrphidae
Paraqus comp

phius |

Hippoboscidae
Hippobosca longipennis

SIPHONAPTERA
Pulicidae
Pulex irritans
Ctenocephalides canis

HYMENOPTERA

Sphecidae
Stizus vespoides
S.marnonis
S.bizonatus
Cerceris tricolorata
C.straminea
Bembex dahibomi
Philanthus triangulum
Prionyx crudelis
Sceliphron madraspatanum
Sphex fumicatus
Parapsammophila turanica
Podalonia tydei

Scoliidae
Scolia flavifrons
S.erythrocephala
Campsomeriella thoracica

Eumenidae
Delta dimidiatipenne
D.campaniforme
Rhynchium oculalum
Evodynerus excellens
Chiorodynerus spp.

111
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13
114
114
114
114
115
115
15
116
116
116
116

17
17
17

118
118
118
118
119

Anthogh
Apis mellifer:
Pseudapsis nilotica

Eucera dimidiata
leteranthidium ferrugineum
Chalicodoma rubripes
Chalicodoma spp.
Coelioxys afra

Halictus seladonius

COLEOPTERA
Carabidae
Anthia ducdecimguttata
Graphipterus minutus
Scarites quineensis
Bembidion saxatile
Chlaenius canariensis
Brachinus nobilis
Calosoma imbricatum
Cicindelidae
Myriochife melancholica
Dytiscidae
Guignotus major
Laccophilus pictipennis
Hyphydrus pictus
Cybister tripunclatus
Eretes sticticus
Prodaticus pictus

125
125
125
126
126
126
126
127

127
127
128
128
128
128

130
130
130
131
131
131
132

132

133
133

133
134
134

Ammocleonus aschabadensis
Bothynoderes anxius
Sltophilus granarius
Elateridae
Aeoloides grisescens
Histeridae
Saprinus ornatus
S.uvarovi
Cleridae
Necrobia rulipes
Dermestidae
Anthrenus flavipes
Dermestes lardarius
D.frischii
Silvanidae
Oryzaephilus mercator
Bruchidae
Callosobruchus maculatus
Tenebrionidae
Micipsa spp.
Opatroides punctulatus
Opatropsis hispida
Pimelia arabica
Pimelia spp.
Tenebrio molitor
Tribolium castaneum
QOcnera hispida
Thriptera crinita
Blaps kollari
Adesmia cancellata
A.sloeckleini
A.cothurnala
Tentyrina palmeri
Mesostena punclicollis

135
135
136

13

136
136
137

137
137
137

138

138
138

139

139
139
139

140

140

140
141
141
141
141
142
142
142
142
143
143
143
143
144
144
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Paraplatyope arabica
Oxycara spp.
Zophosis punclata
Z.complanata
Erodius octocostatus
Scleron sulcatum
Prionotheca coronata
Buprestidae
Capnodis excisa
Steraspis speciosa
Sphenoptera faragi
Julodis euphratica
Julodella spp.
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147

Scarabaeoidea

Scarabaeus sacer
Mnematium rotundipennis
Gymnopleurus mopsus
Heliocopris gigas
Pentodon algerinum
Schizonycha spp.
Phalangonyx arabicus
Phyllognalf fus
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150
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Index of Common Names

Thisis an aiphabetical list of vernacular English names. Adjectives are placed at the beginning of the
insect name, as spoken, e.g. Emerald Cuckoo Wasp, not Wasp, Emeratd Cuckoo; but the definite artf-
cle, where used, is positionad af the end of the name and in parentheses, e.g. Highwayman (The).

American Cockroach,
Ant Domine,
Arabian Chafer,
Arabian Gicada,
Arabian Darkling
Arabian Ermine,
Arabian Goatmoth,
Arabian Lobetail,
Arabian Paper Wasp,
Asian Grass Blue,
Asiatic Sand Moth,
Autumn Sword Grass,
Azure Skimmer,

Baluchi Ringlet,

Banded Cloak,

Banded Spider Wasp,
Bath White,

Baton Blue,

Beaded Runner,
Bedbug,

Bee Wolf,

Big Headed Dronefly,
Black-tipped Digger,
Bleached Ground Bug,
Bloodied Qil Beetle,
Blossom Bee,

Blue Pansy (cheesmani),
Blue Pansy (here),
Blue-shinned Grasshopper,
Blue-banded Ishnura,
Blue-spotted Arab,
Body Louse,

Bordered Straw,

Brass Plusia,

1 deetig,
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Burnt Speck,
Burnt Thorn,

Canary Carpenter Bee,
Canary island Dart,
Canary Yapourer,
Carcass Bestle,
Carmine Darter,
Carpenter Bee,

Carrion Beetle,

Chafer Wasp,

Check Capsid,
Checkerspot Fly,
Churchyard Beetle(s),
Cineraous Wasp,

Citrus Swallowtail,
Clouded Yeliow,

Coffee and Cream Moth,
Coffee Clearwing,
Common Cockroach,
Common Cyclops Termite,
Common Grass Yellow,
Common Ground Mantis,
Common Mosquito,
Common Sand Wasp,
Common Swallowtail,
Commen Ulcer,
Convolvulus Hawkmoth,
Copra Beetle,

Cotton Leafworm,
Cowardly Bee Fly,

Crab Louse,
Creamcake,

Crimson Speckled Footman,

Leaiworm,

ek
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Dark Clover,

Dark Sand Moth,

Dark Snout,

Dark Sword Grass,
Darkling Beetle,

Desert Annulet,

Desert Chafer(s),

Desert Darter,

Desert Giant Ant,

Desert Knotgrass Eggar,
Desert Knotweed Beetle,
Desert Leopard Butterfly,
Desert Locust,

Desert Runner,

Desert Thrips,

Desert White,

Diadem,

Dimarphic Cockroach,
Diving Pill,

Dog Flea,

Dog Ked,

Domino Bee,

Domino Beetle,

Dusky Hoverer,

Dusky Jewel,

Dusky Tip,

Dusted Beetle(s),

Eastern Death's-Head Hawkmoth,

Egyptian Tree Locust,
Efegant Antlion,
Elegant Ground Weevil,
Elegant Rhinoceros Beetle,
Elevated Stalker,
Eleven-spot Ladybird,
Emerald Beetle,
Emerald Cuckoo Wasp,
Emperor Dragonfly,
Eremic Cockroach,
Ermine Leopard,

Eyed Ladybird,

Fairy Mantis,

Fake Flour Beetle,
False Baton Blue,
False Beetle Wasp,
False Greenbottle,
False Wainscot,
Fawn Diving Beetle,
Figtree Blue,
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59
134
88

Firebrat,
Fiour Beetle,

Gaica Blue,

Gangling Grasshopper,
Gaudy Carpet Beetle,
German Cockroach,
Giant Beetle Wasp,
Giant Gem,

Golden Arab,
Golden Tailed Ant,
Grain Weevil,

Grass Jewel,

Grass Pest,

Gravel Hopper,
Greater Tiger,
Green Lacewing,
Green Midge,
Green Plant Bug,
Green Striped White,
Greenish Black Tip,
Grey Eggar,

Grey Feathered Moth,
Grey Flower Bee,
Grey Gadfly,

Grey Horsefly,

Grey Longhorn Bee,
Grey Slipper,

Grey Swiftwing,
Gulley Darter,

Hairy Antlion,
Harlequin Ground Bug,
Harlequin Potter Wasp,
Head Louse,

Hejaz Thickhead,
Helmeted Mantis,
Herbage Bug,
Highwayman (The),
Hispid Beetle,

Hollow Grasshopper,
Honey Bee,

Hornet Digger,

House Cricket,
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Housefly,

Human Flea,

Human Louse,
Hummingbird Hawkmeoth,
Hunchback Antlion (The),

Irish Coffes,

rers Cupid,
Leopard Oil Beetle,
Leopard Butterfly,
Lesser Emperor,
Lesser Leafworm,
Lesser Millet Skipper,
Lesser Mud Bee,
Lesser Scarab,
Lesser Wanderer,
Lined Snout,

Little Tiger Blue,
Locust Terror,

Loew's Blue,
Longlegged Antlion,
Long-tailed Blue,
Lucid Four Spot,

Malaria Mosquito(es),
Marblecake Moth,
Marbled Moth,

Masked Stiletto Fty,
Mediterranean Flour Moth,
Mediterranean Tiger Blue,
Melancholic Tiger Beetle,
Melon Bug,

Merchant Grain Beetle,
Metallic Ground Beetle,
Mighty Minotaur,
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Migratory L.ocust,
Miikvetch Chafer,
Milkwes
Milkweed Toadi,
Miliet Skipper,

Miniature Diving Beetle,

Ochre Hi
Qkra Pea Moth,

Oleander Hawkmoth,
Olive Eyes,

Olive Wasp Digger,
Opossum Beetle,

Orange Darter,

Orange Flushed Cicada,
Orange Legged Skip-Jack,
Orange Patch White,
Orange Wings,

Oriental Wasp,

Ornate Undertaker,

Painted Lady,

Pale Bush Cricket,

Pale Dung Bestle,

Pale Slant Face,

Peach and Potato Aphid,
Peaty Skipper,

Pellet Beetle(s),

Persian Fritillary,

Pigmy Backswimmer,
Pink Carpet,

Pink Panther,

Pinstriped Ground Weevil,
Pitted Beetle,

Plain Tiger,

Platinum Water Beetle,
Polkadot Antlion,
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Polkadot Diving Beetle,
Pomegranate Playboy,
Powderblue Damselfly,
Praying Mantis,
Pretentious Scarab,
Purple Blushed Darter,
Purple Darter,

Pyrites Shorefly,

Rack Beetle,

Red Headed Beetle Wasp,
Red Mason Wasp,

Red Potter Wasp,

Red Spotted Undertaker,
Red Streak,

Regal Blueboltle,

Ringed Digger,

Rock Moth, S
Rubbed Wings ™~

Rufous Bombardier Beetle, -~

Rufous Figshfly, .
Rush VenePtr, Sifaa e
Rust Red Fidyr Bestle,*

Sabre Toothed Beetle, -
Sacred Scarab,

Sahel Orange Tip,
Salmon Arab,

Sand Swimmer,

Savile Row Beetle,
Scalloped Pug,

Scarce Green Striped White
Scarce Stalker,

Scarlet Darter,

Scarlel Tip,

Serpent (The),
Seven-spot Ladybird,
Shadow (The),

Shadow Moth,

Shady Shades,
Shimmerwings,

Shiny Dronefly,

Short Legged Diving Beetle,
Short Legged Stalker,
Silver-striped Hawkmoth,
Single-line Wainscot,
Smali Cupid,

Small Saucer Bug,

Small White,

Snow Leopard,
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38
108
114

64

131
109
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Sodom’s Apple Fruit Fiy,
Sooty Cheek,

Spider Witch,

Spiny Tail,

Spiny Tailed Bee,
Spotted Bean Weevil,
Spotted Sulphur,
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Swamp Hopper,
Syrian Thickthigh,

awny Earwig,
s
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Tiger Cicada,

Tippler Moth,

Topaz Arab

Trapical Field Gricket,
Two-toned Horsefly,
Two-toned Mason Wasp,

Ugly Trox,
Unicorn Beetle,
Unicorn Hopper(s),
Urchin Beetle,

Vagrant Emperor,
Variable Blushing Bug,
Variable Four Spot,
Variable Stalker,
Variegated Laydbird,
Velvet Spotted Blue,
Vestal,

Vinegar Fly,

Walker's Midas Fly,
Wasp Bee,
Wasp Oil Beatle,

Western Death’s-Head Hawkmoth

White Spotted Nutmeg,
White-edged Rock-Brown,
Whizz Beetle,

Willow Beauty,
Wiltshire's Carpet,
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128

40
67

15
103
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145
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Winter Greenbottle,

Woad White,
Wrinkly Beetle,

Yellow Dagger,
Yellow Digger,
Yetlow Fleck

Yeliow Hindwing,
Yellow Mason Wasp,
Yeilow Pansy,
Yellow Streak,

Zebra Bee,
Zephyr Blue,
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