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Without Abstract

The concept of hypertely, a non-Darwinian conckas been mainly developed by Lucien
Cuénot and René Jeannel in France, though origiadiltanced by certain stubborn
lamarckists of the middle of the last century.dhde defined as an excessive development of
certain organs, in size and complexity, mostly agiorales, and was attributed to
orthogenesis. The theory of orthogenesis was amaltive to Darwinian natural selection,
and at one time found support in the USA and Geynespecially among palaeontologists
and developmental biologists. Orthogenesis carefiaet as evolutionary change proceeding
consistently in one direction, resulting from adency to accumulate similar mutations in
successive generations rather than by naturaltseied@hus, the purported result of hypertely
was the development of certain organs (horns, flsgs, antlers, etc.) up to the extent of a
certain monstrosity.

Such a concept is very much debatable and mayiaie&d as the result of a normal
Darwinian selection and just part of natural bi@dsity. Such organs are often useful or at
least harmless, and the best proof of it is thattimals endowed with them survive,
multiply and do not seem to be ill at ease witmthBeetle horns help the males when
fighting over access to females, long legs of $&grhelp them, when mating, and also to
clutch on the stems, thoracic extensions amondyldraebracidae or certain Curculionidae can
help in camouflage and, in all cases, the inseotg\wwe well and reproduce. The extreme
flattening of theMormolyce (Carabidae) in Indonesia allow them to hide uridese pieces of
bark during the day, and similarly the aberranebeionid Cossyphus can easily slide under
the bark ofAcacia trees in the Sudahlololepta plana (Histeridae) lives under the loose bark
of felled trees; it is so flattened that its heighonly a small fraction of its width. Of course
many beetles are flattened, but this is an adaptébi their habitat. Mimicry and camouflage
are not hypertely, and may provide protection lier animal against his predators. It has been
demonstrated recently that pronotal horns help dosme#es during ecdysis, at least among
Onthophagus (Scarabaeidae), which means that allometry oewdifftial growing is not just a
meaningless developmental process. An apparenthadaptive organ is often an organ not
functionally well understood, or at least an or¢faat was adaptive before some change
occurred in the environment (Figsl and62).
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Hypertely, Figure 61 Some cases of hypertely (a) Hemiptera: Membracidae. 1: Bocydium; 2:
Cyphonia; 3 and 4: Spongophorus. Tropical America; (b) Lasia nigritarsis Blanchard (Diptera:
Oncididae). Male. Tropical America; (c) Aedeagus of various Monoxia (Coleoptera: Chrysomelidae:
Galerucinae). USA. 1: Monoxia puncticollis Say; 2: Monoxia debilis LeConte; 3: Monoxia sordida
LeConte; (d) Dynastes hercules (L.) (Coleoptera: Scarabeidae: Dynastinae). Male and female.
Tropical America; (e) Sebethes longipes Fabricius (Diptera: Culicidae). Male. Tropical America; (f)
Acrocinus longimanus L. (Coleoptera: Cerambycidae). French Guyana (c, after Jolivet, 1957-59; f,
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after Grassé, 1949; a, b, e, after Grassé, 1951; d, after Paulian, 1935).

Hypertely, Figure 62 Some additional cases of hypertely (a) Diatelium sp. (Coleoptera: Scaphididae).
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Male; (b) Rhyticephalus brevicornis Chevrolat (Coleoptera: Brentidae); (c) Nemopistha imperatrix
Westwood (Planipennes). Equatorial Africa; (d) Diopsis tenuipes Westwood (Diptera: Diopsidae).
Tropical Africa; (e) Phytalmia cervicornis Gerstacker (Diptera:Phytalmiidae). Male. New Guinea; (f)
Asyntona tetyroides Walker (Diptera: Platystomidae). Malaysia; (g) Sagra femorata Drury (Coleoptera:
Chrysomelidae: Sagrinae). Thailand (figs. a and b, after Paulian, 1988; c, after Cuénot and Tétry,
1951; d, e, f, after Grassé, 1951, g, after Jolivet and Verma, 2002).

Hypertely can be defined as “beyond the boundb@iseful.” Some dictionaries give the
following definition: “excessive development of t&n organs, in size and complexity,
among certain species, mostly among males.” Theshafrthe Scarabaeidae and the
mandibles of the Lucanidae might sometimes appeaassive, but they help in defense, and
during the fight among males the winner is oftemtiost well equipped with such a horn.
The thoracic prolongations of the Membracidae @amnsa bit odd, but they serve as
camouflage. The long thoracic horn of tbeanopoeus (Curculionidae) mimics the seeds of
the host tree. The excessive development of cestg@ns (antennae, legs) of cavernicolous
(cave-dwelling) insects compensate for the lossyes. The pseudophysogastry (artificial
swelling of the abdomen, not connected with ovayalbopment) of some cavernicolous
insects is more difficult to interpret, but it ieases the isolation of the abdomen against cold
or humidity. Pseudophysogastry is known also antengiticolous (living in association with
termites) insects, also living in a close and imlavorld. The long rostrum of the Brentidae
help in digging their tunnels. The enormous legsestain weevils such as neotropical
CerambycidaeAcrocinus), Malagasy eumolpine&\(soa; Chrysomelidae) and the big femora
of the sagrines (Chrysomelidae), are used for hgldn to the stems or mating. The sternal
horn of certairDoryphora (Chrysomelidae) is used as a weapon in fightirigréen males. It

is also evident that sensorial dimples on the atatoai many beetles have their usefulness in
detection of humidity or mates. Examples are mdrtji@se organs which appear excessively
developed, but they are not functionally meanirgles

For Darwinists, the concept of hypertely is a nkistaf interpretation, because although the
character may look functionless, it is not withasitfunctional significance. The phenomenon
seems coherent and related to some function suséxasl selection, mimicry, self defense,
clutching, lodging, etc. Some French zoologisthsag Jeannel, Cuénot, and Grassé could, in
the past, see hypertely as the result of extret@genesis. Cases of hypertely were
suggested to include the bent tusks of the mammthtbdent canines of the babirussa, the
teeth of theVlachairodus or Smilodon, the antlers of the Irish deer, the horns of the
Tithanotherians, the sword of the saw fiBhitis) and the swordfishXphias), the long

spines of certain urchins (Cidarids), the dermma@rof the Stegosaurians, the complex septa
of certain Ammonites, the thoracic expansions efNtembracidae, the horns of the
Scarabeids, the mandibles of the Lucanids, thadebus expansions of the legs of certain
Hemiptera or Diptera, the reduced hind wings offleenopteridae, and even the long legs of
the Tipulidae. However, these seemingly unusuatsires can be explained. For example,
the long legs of those Diptera prevent them fromtirgge captured on spider webs when they
dance rhythmically, and the mandibles of the Ludaaiand the horns of the Scarabeidae help
them when fighting (and those organs have some @ihetions too, recently decrypted).
Some beetles have a very elongated body, butdhs is useful for digging and living in
tunnels. Others, as tl@ychrus (Carabidae) have the head and pronotum elongatkd a
narrow, but this is an adaptation used to penesrzé shells. The long proboscis of certain
Diptera or moths are needed to penetrate somefldeegrs. All those modifications of the
morphology seem to be functional specializatio$,meaningless exaggerations.

All modern authors see in the so-called hypertélhe carabeid horns a case of allometry,
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sometimes under the influence of hormones or foatividuals are able to express different
morphologies in response to environmental condstduring their development. Recently, it
was suggested that pronotal horns am@ntipophagus are crucial during ecdysis of the larval
head capsule during the larval-to-pupal molt. Tartion in molting seem unrelated with
fighting and defense, but all criteria are positvel useful for the insect.

Additional examples of exaggeration include orgased in reproduction; often, the male
genitalia of certain beetles are very big, whileevtspecies of the same genus have a normal
aedeagus. That is the case among the galerucities génusonoxia (Chrysomelidae),

where only one speciel8lonoxia puncticollis, has an enormous intromittent organ, but its
body size is not much bigger than the body of osipercies with a normal aedeagus. The
mating is done and successful with the femal®l gbuncticollis, which probably has some
kind of adaptation. There is also the casklyfrochus interruptus (Hydrophylidae), an

aguatic beetle, which is provided with so complexaadeagus that some entomologists have
doubted its real sexual function. Very often, tleettes or other insects are gifted with so
complicated aedeagi that one wonders how they vBirksuch aedeagi function, and the
insect reproduces normally. Also, sometimes thensp®zoa are enormous. This is the case
of many Alticinae (Chrysomelidae) or tBeosophila flies (Drosophilidae), for instance.
However, it appears that, in the case of the Altiei, the role of the long sperm is in forming a
vaginal plug. It seems also that the maleBadsophila which have developed those long
spermatozoa have an increased chance to fertiizedgs successfully.

As far as we can see, the concept of hypertelpsslete. All those so-called exaggerated
morphologies have a function and the animals sapnwiltiply and they do not seem to suffer
from those “monstrosities.” As a rule, handicapppdcimens are eliminated and only the fit
ones survive. A non-adaptative organ is an orgamnderstood. So-called hypertelic insects
are just part of the biodiversity, having evolvadugh selection.
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