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ГЛУПОВ Виктор Вячеславович – член-корреспондент РАН, доктор 

биологических наук, профессор, главный сотрудник лаборатории 

патологии насекомых и директор Института систематики и экологии 

животных СО РАН (Новосибирск). Лауреат премии имени 

Е. Н. Павловского за серию работ по сравнительной иммунологии, 

патологии и паразитологии насекомых (2014). Автор и соавтор свыше 

250 научных работ, включая 2 монографии и 3 патента

Среди насекомых наиболее развитые глаза имеют активные дневные 

насекомые, такие как мухи и стрекозы. На фото – четырехпятнистая 

стрекоза (Libellula quadrimaculata) с огромными фасеточными глазами. 

Фото В. Глупова. Вверху – участок фасеточного глаза мухи-сильфиды 

из рода Cheilosia. Сканирующая электронная микроскопия. Фото Р. 

Дудко (ИСиЭЖ СО РАН, Новосибирск)

Считается, что до 90 % знаний о внешнем мире человек получает 

при помощи своего стереоскопического зрения. В отличие от человека, 

зайцы обзавелись боковым зрением, благодаря которому они 

могут видеть объекты, находящиеся сбоку и даже позади себя! 

У глубоководных рыб глаза могут занимать до половины головы, 

а теменной «третий глаз» миноги позволяет ей неплохо ориентироваться 

в воде. Змеи способны видеть только движущийся объект, 

а самыми зоркими в мире признаны глаза сокола-сапсана, способного 

выследить добычу с высоты 8 км! Но как видят мир представители 

самого многочисленного и разнообразного класса живых существ 

на Земле – насекомых? Удивительно, но наряду с позвоночными 

животными, которым они проигрывают только по размерам тела, именно 

насекомые обладают наиболее совершенным зрением 

и сложноустроенными глазами
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It is believed that humans acquire up to 90 % 

of knowledge about the external world through 

their stereoscopic vision. Unlike humans, hares have 

peripheral vision, which allows them to see objects 

located sideways and even behind them! The eyes 

of deep-sea fish can be nearly as large as half their head, 

and the lamprey’s parietal “third eye” allows it to navigate 

aptly in the water. Snakes can only see a moving object, 

and the peregrine falcon is recognized to have 

the world’s keenest eyesight, capable of tracking prey 

from a height of 8 km! But how do representatives 

of the most numerous and diverse class of living 

organisms on the Earth – insects – see the world? 

Surprisingly, but along with vertebrates, to whom insects 

are inferior only in body size, it is insects that have 

the most advanced vision and sophisticated eyes.

More about this in a story that Viktor V. GLUPOV – 

a scientist, traveler and photographer, remarkable 

in his art of macrophotography – tells us through 

his images

In insects, the most advanced eyes are those of active 

daytime species, such as flies and dragonflies. 

The photo shows a four-spotted chaser (Libellula 

quadrimaculata) with its huge compound eyes. 

Photo by V. Glupov 

Above is a section of the compound eye of a sylph fly 

from the genus Cheilosia. Scanning electron microscopy. 

Photo by R. Dudko, Institute of Systematics and Ecology 

of Animals SB RAS, Novosibirsk

From an Insect’s 
Point of View

Viktor V. GLUPOV, Corresponding Member 

of the Russian Academy of Sciences, Dr. Sci. (Biology), 

Professor; Chief Researcher of the Laboratory of Insect 

Pathology and Director of the Institute of Systematics 

and Ecology of Animals, Siberian Branch, Russian 

Academy of Sciences (Novosibirsk). Awarded 

with the Pavlovsky Prize for a series of works 
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The compound eye of an insect consists 

of individual units, i. e., hexagonal facets, 

or ommatidia. Each ommatidium is a multicellular 

formation that includes dioptric structures (cornea 

and crystalline cone); photoreceptors (retinal cells 

with the photosensitive pigment rhodopsin); 

and shield cells with light-absorbing pigments. 

Rhodopsin is contained in the membrane 

of the numerous microscopic tubes called villi, 

which make up the rhabdomere. 

Drawing by N. Kryukova, Institute of Systematics 

and Ecology of Animals SB RAS, Novosibirsk

Compound eye of the wax moth 

(Galleria mellonella)
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This fly of the genus Helophilus has, in addition 

to its large compound eyes, three simple accessory 

ones (ocelli)

The eyes of insects leading 

a crepuscular or nocturnal lifestyle 

are distinguished by special scotopic 

ommatidia. The pigments of their 

shield cells are able to migrate: 

(a) they spread evenly under 

sufficient light or (b) accumulate 

in the upper part of the cells 

under insufficient light. As a result, 

in the dark, light radiation from one 

ommatidium can reach the receptor 

cells of neighboring ommatidia. 

Drawing by N. Kryukova
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У многих насекомых, живущих в условиях низкой 

освещенности, глаза значительно упрощаются. 

Например, у жука-жужелицы вида Amerizus teles (а), 

живущего под камнями, глаза состоят из нескольких 

десятков фасеток, расположенных почти в одной 

плоскости. А жужелицы вида Perileptus japonicus (б), 

ведущие совершенно иной образ жизни, обладают 

выпуклыми фасеточными глазами с большим числом 

фасеток. Сканирующая электронная  микроскопия. 

Фото Р. Дудко
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Light radiation

The eyes of many insects living 

in low-light environments become 

largely simpler. For example, 

the eyes of the ground beetle 

of the species Amerizus teles (a), 

which lives under stones, consist 

of several dozen facets located 

almost in one plane. The ground 

beetle of the species Perileptus 

japonicus (b), which leads 

a completely different way of life, 

has convex compound eyes 

with a large number of facets. 

Scanning electron microscopy. 

Photo by R. Dudko
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Along with the sophisticated 

compound eyes, insects may also 

have simple ones, which are, 

in fact, analogues of single facets. 

The photo shows a bug of the genus 

Carpocoris with two accessory eyes, 

or ocelli
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In insects, in contrast to vertebrates, the molecule 

of the light-sensitive pigment rhodopsin does not 

disintegrate when hit by a photon, but turns into 

metarhodopsin. This activates the entire complex chain 

of phototransduction, i.e., the process of converting 

a light signal into electrical impulses in photoreceptor 

neurons, which underlies the formation of visual images. 

Eventually, metarhodopsin restores to rhodopsin under 

the influence of the photon; i.e., absorbing two photons 

is necessary to complete a full transduction cycle 

Larva of a lappet moth of the genus Malacosoma 

with stemmata, a class of simple eyes

All facets in the compound eyes of Lepidoptera 

can usually perceive both normal and polarized light. 

The photo shows a brush-footed butterfly of the genus 

Melitaea
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Bees are almost as capable 

of distinguishing the polarization 

of light as its wavelength (color) 

and brightness. The photo shows 

a honey bee (Apis mellifera) 

on a lupine. On the bee’s hind legs, 

one can see a pollen pellet, 

i. e., a lump of flower pollen collected 

by the insect 
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This publication uses photos made by the author

This is what your pet might look like 

if vertebrates had chosen 

to develop compound eyes. 

Photo collage by the author

The name of this insect species – 

red-eyed damselfly (Erythromma 

najas) – speaks for itself
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