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- attain the size of 80 mm, while the majority metamosphose when they measure
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The term ‘neoteny’ or ‘paedogenesis’ is defined as the phenomenon of the
retention of larval characters in the sexually mature state. In this process the
metamorphosis of larva is retarded and the larval characters are retained
beyond the normal period. This phenomenon has been observed in %
amphibians, both in Urodela and Anura. In urodales this phenomenon is of
common occurrence and very conspicuous. 13

It has long been observed that the larvae of spotted salamander sometimes
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40 mm. Larvae of Triton have been observed with fully developed sexual

prpans while still possessing functional gills. De Fillipi (1861) also reported
pecurrence of specimens which were sexually mature but still retained their
pllls. The discovery by Dumeril (1876) that the Mexican gill-breathing axolotl
would metamosphose into lung-breathing terrestrial Ambystoma led to a series
of observations and experiments by Marie Von Chauvin, Koelliker,

. Camerano (1896) and many others.
LB It was Kollmann (1882) who coined the term neotenie (neoteny) for the
1 l\!wnomcnon of retention of larval characters beyond the normal period and
" attainment of sexual maturity. He classified neoteny into two types:
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(1) Partial neoteny and

(2) Total neoteny
A1) Partial neoteny In this type there is simple retardation of
* metamorphosis beyond the normal period due to temporary changes in
suirrounding habitat or some sudden physiological disorder. Examples of
are mostly found in anurans like the tadpoles of Rana esculanta,

_§ partialneoteny
‘} - Rana temporaria, Bufo vulgaris, Alytes obstetricans, Hyla arborea, Bombinator
« pachypus, etc. In Rana esculanta most of the tadpoles remain in the larval stage

% for one or two years after which they metamorphose. It may be noted that in
. partial neoteny there is simple retardation of metamorphosis and the larvae do

4 pot attain sexual maturity.
£ ‘/('Zﬁ otal neoteny In this category the animals retain larval characters but g
' ficcome sexually mature. The larval characters retained are external gills, tail ;'
{in, ill-developed eyes, ill-developed dorsal fin and weak limbs. Animals
¢xhibiting total neoteny normally do not metamosphose and remain as sexually
“ mature larvae. In some cases, however, such larvae may undergo
- metamorphosis under favourable conditions as the axolotl larva. Total neoteny
(s observed in urodales only. Examples of total neoteny, and intermediate

dia & stages between these two types are not uncommon.
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* Causes of Neoteny

: In order to provide a satisfactory explanation of the causes of neoteny

extensive studies have been carried out by many workers (Chavin, Koelliker,
Camerano and others). While some workers attribute it to some external
- factors, others have suggested that some internal factors are responsible.

7 A. External factors According to some authorities the phenomenon of
~ neoteny is the result of adaptation to the surroudings which make it

advantageous for the animal to retain its larval features. Presence of abundant
food and other favourable conditions in aquatic habitat may be the cause of this
; Pheno_menon (Gadow, 1903). Weismann tried to explain neoteny as cases of
reversion. His assumption that all the amphibia were originally gill-breathing,
aquatic and limbless animals and that the larva reflects the ancestral

o phylogenetic stages is not tenable. Others believe that the environmental
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“isls wometimes fail to secrete adequate amount of thyroxine and under such
gimlances transplantation of a few more thyroid glands induces

& Agilficance of Neoteny

~ Weissmann (1875) regarded neoteny as a case of atavism which is a
ismenon of reversal to ancestral characters. This implies that all
¥ ‘{ehnji.ms were originally gill-breathing aquatic creatures which is not true.
Wil gills of urodales are now regarded to be secondary specialization
;f‘i-‘im; as additional respiratory organs. Also, other larval features of
'_;’f}humus Jarvae do not represent atavism, but are characters secondarily
gulred for aquatic life.

,; Noble (1954) pointed out that retention of larval characters is in no way

iiected with the phylogeny of the amphibians. The great heterogeneity of
#nhnibranchiate forms which are all neotenous, proves this point. So, it may
foncluded that the larval features are retained due to some intrinsic factors
ihined with environmental factors, and are advantageous for the neotenous

Jividuals.
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