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Oxygen as limiting 

factor for the growth of 

the 3D bodies of WBEs

2D gill surface

Monogenean 

gill parasite

(fluke)



• Flatworm parasites of fish, frogs (WBEs)

• Ectoparasites on skin, gills, fins

• Hermaphroditic

• Direct lifecycle: no intermediate hosts



• typically highly specific to their host 

• more diverse

• smaller Ne

• shorter generation time (13-20 days) than the host



Ig
e

h
 &

 A
v
e
n
a
n
t-

O
ld

e
w

a
g
e
, 

2
0
1
9

SEM IMAGE

Prohaptor 

with eyespots

(Opist)haptor with 

anchors, hooks and 

accessory attachment 

organs

Male copulatory organ (MCO)

Vagina

Host tissue

125 µm

50 µm



Igeh & Avenant-Oldewage, 2019



Igeh & Avenant-Oldewage, 2019

20 µm 20 µm



• Distortion of the extracellular cartilaginous matrix (●)

• Rupturing of epithelial tissue (☆)

• Lamellar fusion (x)

• Hyperplasia (hy)

• Compression (⇒)

• More mucous cells (*)

50µm50µm

100µm



Oxygen

limits the growth

PARASITE

HYPOTHESIS: 

Parasite infection on the gills will reduce gill functioning and thereby impair the growth of the WBE



The Nile perch (Lates niloticus)
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Lates niloticus

Each colour represents a different species
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Monogenean parasite

Each colour represents a different species
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Monogenean parasite

Each colour represents a different species



slide introducing lates - largest freshwater fish
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Freshwaters Marine and estuarine



• Stabilizing selection due to functional constraints 

in the gill environment (GOLT)

• Balancing selection because of the variability of 

the tropical freshwater environments

HYPOTHESIS: 

Parasite infection on the gills (biotic stress) will reduce gill functioning and 

thereby impair the growth of the WBE but combined with the variability of the 

tropical freshwater environments (abiotic stress) in Africa, this also impairs the 

diversification of both the host and the parasite
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G R O W T H A N D  D I V E R S I F I CA TI O N  I M P A I R E D

AQUATIC ENVIRONMENT
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