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Q. How can we explain 

the distribution of these fish?

Indo-West Pacific freshwater sardines
Subfamily Ehiravinae:

・Comprises 20 species

・Lives in Africa(5 species), India(2 species), Southeast Asia(13 species)

・ They cannot live in ocean
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The distribution of these fish

Map of the Indo-West Pacific region on which is shown the distribution of  
freshwater sardines (subfamily Ehiravinae)
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3 Hypotheses explaining the 
distribution of the freshwater sardines

1: Pangean Dispersal

2:  Gondwana Vicariance

3:  Post Drift Dispersal
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Ma: Million years ago

5



Hypothesis 1

Pangean Dispersal 

Prediction ( If correct… )

The  divergence time :

Older than 160 million years ago.

Southeast Asia

IndiaAfrica
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160 million years ago



Hypothesis 2

Gondwana Vicariance

120 million years ago
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50 million years ago
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Hypothesis 2

Gondwana Vicariance

Prediction (If correct…) 

The divergence time

(between African and Indian sardines) :

About 120 million years ago.

The divergence time 

(between Indian and Southeast Asian sardines) :

Younger than 50 million years ago.
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Hypothesis 3

Post Drift Dispersal

Prediction (If correct…) 

The divergence time :

Younger than 20 million years 
ago
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Collision of 

Africa with Eurasia

20 million years ago



(Past)  ← Time → (Recent)

Phylogenetic tree
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Species A

Species B

Species C

Most recent 
common ancestor 
of A and B

II

The estimated divergence time



Result: Phylogenetic tree

11

African sardines

66 Mya

62 Mya

Mya: Million years ago

Southeast Asian sardines

Indian sardines

Southeast Asian
+ Indian sardines



Predictions of 3 Hypotheses
1: “Pangean Dispersal ”

The estimated divergence time between African sardines ,Indian 
ones and Southeast Asian ones would be older than 160 million 
years ago.

2: “Gondwana Vicariance”

The estimated divergence time between African and Indian 
sardines would be about 120 million years ago.

the estimated divergence time between Indian and Southeast 
Asian sardines would be about 50 million years ago. 

3: “Post Drift Dispersal”

The estimated divergence time of these fish would be younger 
than 20 million years ago.
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New Hypothesis “Marine Dispersal”

Africa

13

Mada

-gascar
62 Mya

Eurasia

Southeast AsiaIndia
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52 Mya

Freshwater sardines dispersed through marine 
environment (?)



Thank you for your attention.
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