
 

Agri Magazine 
(International E-Magazine for Agricultural Articles)  

Volume: 02, Issue: 06 (June, 2025) 

Available online at http://www.agrimagazine.in   

  
Agri Magazine, ISSN: 3048-8656 

 

 
 

Agri Magazine ISSN: 3048-8656 Page 202 

Insect Distribution and Diversity: A Comprehensive Review of 

Zoogeographical Patterns 
*
Chandan Kumar Panigrahi

1
, Pravat Kumar Sarangi

1
, Satya Narayan Satapathy

1
, 

Bhubanananda Adhikari
1

, Anjali Verma
2

, Prittam Das
3
, Rupali Shrivasini Parida

3
 and 

Debashree Sarangi
4
 

1
Department of Entomology, Faculty of Agricultural Sciences, Siksha ‘O’ Anusandhan 

Deemed to be University, Bhubaneswar-751029, Odisha, India 
2
Department of Plant Pathology, BUAT, U.P., India 

3
Department of Plant Pathology Faculty of Agricultural Sciences, Siksha ‘O’ 

Anusandhan Deemed to be University, Bhubaneswar-751029, Odisha, India 
4
Project Coordinator, CDP-MLIP, WOSCA, Saharapada-Keonjhar, Odisha, India 

*
Corresponding Author’s email: cpanigrahi99@gmail.com

   

 

oogeography, the study of the geographical distribution of animal species, offers critical 

insights into biodiversity, ecological interactions, and evolutionary processes. Insects, 

representing the most diverse and widespread group of animals, serve as ideal indicators for 

zoogeographical analysis due to their ecological adaptability and evolutionary history. This 

article explores the distribution patterns of insects across major zoogeographical regions—

Palaearctic, Nearctic, Neotropical, Afrotropical, Indomalayan, Australasian, and Oceanic—

highlighting how climatic, geological, and biotic factors influence insect dispersion. 

Representative insect species from each region, such as the Monarch butterfly in the Nearctic 

or the Bullet ant in the Neotropical zone, illustrate the diversity and ecological roles of insects 

within their respective biomes. Understanding these patterns not only enhances our 

knowledge of insect biodiversity but also informs conservation strategies, particularly in the 

face of habitat loss and climate change. Through a synthesis of regional examples and 

ecological factors, this study underscores the importance of insects in shaping and 

maintaining zoogeographical boundaries. 

Introduction 
Insects occupy nearly every terrestrial and freshwater ecosystem, and their distribution is 

largely governed by both historical and environmental factors. The classification of Earth into 

zoogeographical regions—originally proposed by Sclater (1858) for birds and extended by 

Wallace (1876) to mammals—also applies well to insects. These regions reflect distinct 

faunal assemblages shaped by evolutionary isolation and habitat diversity  

Zoogeography 
The study of geographical distribution of animals. It is helpful in understanding the evolution  

1. The species and groups of species of plants and animals evolve simultaneously   

2. The evolution of the whole flora-fauna complex is closely correlated to and very 

profoundly influenced by the geomorphological evolution of the region  

Philip Lutley Sclater 
First gave the concept of Zoogeography. He also developed the theory of 

Lemuria during 1864 to explain zoological coincidences relating 

Madagascar to India 

 

Z 
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Sclater’s Zoogeographical Regions  

1 Palaearctic region 

 

2 Ethiopian Region 

3 Nearctic Region 

4 Neotropical Region 

5 Indian Regio 

6 Australian Region 

Alfred Russel Wallace  
He retained the ‘six area 

concepts’ of Sclater. The only 

change, he made was in 

renaming the Indian region of 

Sclater to Oriental region. 

Also considered to be the 

Father of Modern 

Zoogeography 

Table.1 detailed list of all the zoogeographical regions 
Serial 

Numb

er 

Region Area Subdivision 
Climatic 

Condition 

Ecological 

Condition: 
 

01 

Palaearct

ic Region 

 

Whole of 
Europe, 

Soviet 

Russia, 
Northern  

China, 

Japan, 
Northern 

Arabia 

(Persia) 
and  

narrow 

strip of 
coastal 

North 

Africa 

European, 

Mediterrane
an,  

Siberian and 

Manchurian 
subregions 

Extreme 

cold of 
Siberia  

and 

extreme 
hot of 

Sahara 

Desert are  
characteris

tic climate 

of this 
region. 

Deciduous 

forest, large  
grass land, 

coniferous 

forest and 
mixed  

forest. 

Tundra area 
is also 

present in 

this  
region 

Bombus terrestris (Buff-tailed bumblebee) 

 
These species thrive in temperate environments and 

contribute to pollination and pest control 

02 

Nearctic 

Region 

 

Comprises 
the North 

American 

continent  
south to 

the Tropic 

of Cancer 
(i.e.,  

Greenland 

and North 
America) 

Californian, 

Rocky  
Mountains, 

Allegany 

and 
Canadian  

subregions 

Palaearctic 

region  

this region 

also has 
extreme 

cold and 

hot  
climate 

Deciduous 

forest  

range, huge 

grass land, 

coniferous 

forest,  
dry land and 

Tundra 

regions are 
prominent 

ecological 

zonations 

Lucanus elaphus (Giant stag beetle) 
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03 

Neotropic

al Region  

 

Central 

America, 
South 

America, 

part  
of Mexico 

and the 

West 
Indies 

- 

Most parts 

of this  

region is 
covered by 

tropical 

dry lands.  
Only 

southern 

part of 
America  

experi­enc

es 
temperate 

climate. 

In the 

Amazon  

valley there 
is tropical 

rain forest.  

Temperate 
region 

consists of  

Savannah 
and 

grassland. 

Western 
part  

of South 

America is 
dry and has 

desert  

like 

ecosystem. 

Argentina 

comprises  
mostly of 

grassland 

Atta spp. (Leaf-cutter ants) 

 

04 

 
  

Ethiopian 

Region 

Continent 
of Africa, 

south of 

the Atlas  
mountain 

and 

Sahara 
Desert, 

Southern  

Arabia, 
Madagasc

ar and 

Mauritius 

- 

Mainly 

temperate 
in most  

of the 

areas, but 
remains 

hot during 

most  
time of the 

year  

  

 

 

The areas 

on the  
equinoctial 

line and 

West Africa 
possess rain  

forest along 

the sides of 
large rivers  

• Most of 

the other 
parts are dry 

deciduous  

forest  
•  Northern 

and 

Southern 
parts of the 

region  

are 
transformed 

into desert 

Goliathus goliatus (Goliath beetle) 
 

 

05 

Oriental 

Region  

 

India, 

Indochina, 
South 

China, 

Malaya, 
and the  

western 

islands of 
the Malay 

Archipela

go 
It is 

bounded 

on the 
north by 

the 

Himalayas  

and on the 

other sides 
by the 

Indian and 

Pacific  
oceans  

 

Four 

subregions: 
Indian sub-

region, 

Ceylonese  
sub-region, 

Indo-

Chinese 
subregion 

and Indo- 

Malayan 

sub-region 

Most part 
experience  

temperate 

atmospher
e. Annual 

rainfall 

more  
than 1500 

mm.  

 

Ecological 

Condition: 
Eastern part 

contains  

dense rain 
forest. 

Western 

part possess 
a  

desert. 

Other parts 
are having 

moderate 

forest 

 

Giant shield bug 
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06 

Australia
n Region  

 

Australia, 
Tasmania, 

New 

Guinea, 
and a  

few 

smaller 
islands of 

the Malay  

Archipela
go. New 

Zealand 

and the 
Pacific 

Islands are  

excluded, 
for these 

are 

regarded 

as  

oceanic 

islands 
separate 

from the 

major  
faunal 

regions 

 

Hot and 

tempe-rate,  
both types 

of climate 

are present 
here.  

Average 

rainfall in 
a year is 

75 mm  

 

Rain forest,  

grass-land, 

eucalyptus 
forest are 

prominent 

ecological 
characters 

Xylocopa bombylans (Carpenter bee) 

 

 

 

Wallace Line: Wallace's line is often used to separate the Oriental from the Australian 

regions. This line runs between the Philippines and the Moluccas in the north, then bends 

southwest between Borneo and the Celebes, then south between the islands of Bali and 

Lombok. 

Weber's line: Weber's line, has been drawn to the east of Wallace's line; it separates the 

islands with a majority of Oriental animals from those with a majority of Australian ones 

Wallacea: Since the islands between these two lines form a transition between the Oriental 

and the Australian regions, some zoogeographers call the area Wallacea. 

The Wallace Line, Weber Line, and Lydekker Line are imaginary biogeographical 

boundaries in Southeast Asia that show the transition between Asian and Australasian 

species. The Wallace Line, identified by Alfred Russel Wallace, lies between Bali and 

Lombok and between Borneo and Sulawesi, marking a sharp difference between Asian and 
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Australasian animals due to deep ocean barriers. The Weber Line lies further east and 

represents a zone of mixed species from both regions. The Lydekker Line, closest to 

Australia, runs along the edge of the Sahul Shelf and separates the Australasian species from 

those in the transitional zone. Together, these lines help explain the unique distribution of 

wildlife across the islands. 

Conclusion 
Insect distribution patterns reflect the interplay between evolutionary history, climatic 

adaptation, and ecological niches. Zoogeographic regionalization provides a valuable 

framework for understanding insect diversity and guiding conservation efforts. 
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