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vanderplankHinton, breed in small pools on un-Sect that cannot.
shaded rocks in northern Nigeria and Uganda Methods

where they withstand an environment which is |n order to find whether there is an insect that
alternately dry and floodedPolypedilum can undergo cryptobiosis | searched general en-
vanderplankis the only insect definitely knowntomology texts (Blum 1985; Chapman 1982;
to endure cryptobiosis and survive drying t®Borror, Triplehorn, et al. 1989; Edwards 1991)

<3% moisture. However, the hemolymph angnd the CD-ROM version of BioAbstacts from
certain tissues of some insects also tolerate th&g1 to 1993.

extreme desiccation associated with the

. Results
cryptobiotic state.

Polypedilum vanderplanks the only insect

. . . : nown to endure the cryptobiotic state and sur-
Organisms have a variety of strategies which al- . )

) vive dehydration to a moisture content of <3%.
low them to tolerate extremely dry environments

and avoid desiccation. These strategies ran ePoI}_/pednum vanderpl_anldnreeds in small
from physiological adaptations such as the u eOOIS n shallc_)w o_Iepressmns on unshaded rocks
of metabolic water, to behavioral adaptation'sn northern Nigeria and Uganda. The pools are

: . alternately dry and flooded. During the dry peri-
such as moving from the sun to the shade durlr?%s the larvae dry out on the mud under 4 to 8

the hottest part of the day. One very peculiar ta8—m of plant debris in depressions. Larvae are

tic used by a few organisms is a phenomen : .
Known asycryptobioiis. According to Kei”nexposed to temperatures as high as 70°C (Hinton
952).

1959) cryptobiosis is defined as “the state of ah
( ) cryptobiosis is defined as *the state of & Hinton (1951) brought the larvae into the labo-

organism when it shows no visible signs of life torv to determine how the | ve. Th
and when its metabolic activity becomes hardl ory fo determine how the larvae survive. 1he
rvae were dried to <3% moisture and were

measurable, or comes to a standstill”. Recove ted at It t f ied t
after exposure when dry to temperatures of ov pared el severarisMperaires for varned amounts

100°C is evidence that the organism or tissue hg&time. Some of the larvae metamorphosed af-

been in a state of cryptobiosis (Hinton 1960aj€" €XPosure to 102-104°C for 1 minute, and some

1 (o]
Cryptobiosis is known to occur in a wide variety €COVered temporarily after exposure to 106°C

of organisms including viruses, bacteria, fungif,Or 3 hror 200°C for 5 min (Hinton 1960b). Ac-

seeds of higher plants, and even in animals—ig°rding to Hinton (1960a), the ability to survive
cluding tardigrades, eelworms (Keilin 1953), andhese temperatu.res is indisputable eIV|d.ence that
eggs of some crustacea (Hinton 1960a). An i€ larvae were in a state of cryptobiosis.

sect which can undergo cryptobiosis would surely
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Discussion Borror, D.J., C.A. Triplehorn & N.F. Johnson,

Since virtually all insects are not capable of 1989. Anintroduction to the study of insects,
entering the cryptobiotic state, they cannot tol- 6th. ed. Saunders, Philadelphia.
erate a moisture content lower than 10_20%hapman, R.F. 1982. The insects, structure and
(Hinton 1960a). Dehydration is generally slowed function, 3rd ed. Harvard University Press,
in insects by the impermeability of the embry- Cambridge, Mass.
onic membrane, chorion, or cuticle, or by the pré=dwards, J.G. 1991. Insect study guide, rev. ed.
duction of metabolic water (Hinton 1960a). The San Jose State University, California.
eggs ofLocustana pardalinasurvive moisture Ferris, G._F. 1919. A remarkable case of insect
contents as low as 40% (Matthee 1951). The longevity. Entomol. News. 30: 27-28.
American coccidViargarodes vitiunwas found Glard_, A. 1902. Sur I'ethologie des I_arves_ de
alive after at least 17 years in a museum (Ferris Sciara medullarigsd. C.R. Acad. Sci,, Paris.
1919), and the development of the larva of the 134: 1179. [Not seen; cited by Hinton 1960a
wood boring beetleEburina quadrigeminata » P- 299.] _ _
has been delayed for up to 40 years in dry wod§inton, H.E. 1951. A new chironomid from Af-
(Jagues 1918): however, their moisture contents ic@, the larva of which can be dehydrated
are not know. Although many insects are resis- Without injury. Proc. Zool. Soc. Lond. 121:
tant to moisture loss they tolerate a drop in mois- 371-380. _ _ _
ture only to a critical level (Hinton 1960a). How-Hinton, H.E. 1952. Survival of a chironomid larva
ever, some insect tissues are capable of surviv-2tér 20 months dehydration. Trans. Inter.
ing the cryptobiotic state. For example, the epj- ©0Ongr- Entomol. 1:478-482. _
dermis of several species of Coleoptera aftdnton, H.E. 1957. The structure and function
Diptera (Hinton 1957) and the hemocytes of Of the spiracular gill of the flyraphrophila
Sialis IutariaL. (Megaloptera) survive crypto- _ Vitripennis Proc. Roy. Soc. (B). 147: 90-120.
biosis (Selman 1961). Hinton, H.E. 19§Oa. Cryptobiosis in t.heilarvae

Although Polypedilum vanderplanks the 4 Polypedilum vanderplankiHint.
only insect known to survive the extreme desic- (Chironomidae). J. Ins. Physiol. 5: 286-300.
cation associated with the cryptobiotic staté',"”ton’ H._E. 1960b. A fly larva that tolerates de-
other insects may have this ability; for example, hydraotlon and temperatures of -270°C to
the larva of the mycetophyli8ciara medullaris +102°C. Nature 188:336'3,37' i
(Giard 1902) and a ceratopogonid larva occur T]da\ques, H. E. 1918. A Iong-hfe_d wood-boring
the same environment in Africa Bslypedilum beetle. Proc. lowa Acad. Sci. 25:175. [Not

vanderplanki{Hinton 1960a). Further investiga- seen; cited by Hinton 1960a, p. 298]

tion is needed to confirm whether these or othéﬂe".in’ F'R'S.' 1953._Stability of biological mate-
insects can enter cryptobiosis. rials and its bearing upon the problem of ana-

biosis. Sci. Progr. 41:577-591.
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