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ON THE FUNCTION OF THE SUB-ELYTRAL CAVITY IN 
DESERT TENEBRIONIDAE (COL.)., : .. 
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Bolwig · (1957) exposed day-::.ctive desert Tenebrionidae. to 
electric beater and recorded by means of a thermo-couple, their boc. · 
temperatures and the temperature of the air under the elytra: He found 
little evidence that the temperature was lower under the wlute elytra of 

. . . . Onymacris bicolor marsha_lli !{och than under the black elytra of 0. 
beetles of family are usually black m multistriata Haag or that 1t d1ffered much from that. of the body. When 

Bv J. L. CLounsLEY-THOMPSON, M.A., PH.D., F .W.A. · 

colour With long carry theu a_bove the hot sand surface. body temperatures approached •W°C., however, mr temperature. 
They arc charactensbcally wmgless Wlth thick, fused elytra beneath the elytra of 0. bicolor marshalli .showed fluctuations due to vent1latlun 
which there is often a large air-filled cavity. According to Buxton (1923), of the sub-elytral cavity by rhythmic protraction and retraction of tl.e 
loss of flight in these beetles is not confined to species which inhabit head. 0 . does not ventilate its sub-elytral cavity to the same 
deserts but is much more common amongst them than among others. · · extent, with the result that the temperature of -the air within closely 
'That it is due solely to the wind and not to any other influence is followed that of the body in this species . •. . : :;,. · . · :. ' .·· .: 
apparent from the fact that a similar loss of the power of flight occurs in ,. Another cooling device used when the body, temperature rose 
many other environments which are exposed to violent winds, but do rapidly was to expose the genital apparatus, but there appeared to be no 
not in any deserts: the ,insects of mountain tops ' fixed temperatures at of the two 
and of small Isolated Islands furnish examples. {p. 113). , Bolwig concluded from his expenments that dmrnal Tenebnomd beetles 

The majority in the as Pimelia grandis are adapted to tolerate high temperatu;es for short have an 
Klug and Ocnera h•sPJda Forsk. are nocturnal m habit although a few, of active mechanism which makes 1t poss1ble for them to mamtam a body 

. ' which Adesmia antiqua is an are active (Clouds- temperature ' at 40"C. long to cross exposed sand from one . . 
ley-Thompson, 1963). Vanous species from the Tums1an desert have sheltering place to another, even m the hottest part of the day. They · .,. 
been arranged in a series according to their rates of water-loss by trans- - cannot, however, survive exposure to the heat over a prolonged period of 
piration which is, to some extent, correlated with their time of activity time. .. . . · , · 
as observed in the field (Cloudsley-Thompson, 1956). This agrees with the observation that the lethal temperature over 

It has been suggested that the presence of a large sub-elytral cavity 24 hours' exposure at 10 per cent. relative humidity is 43°C. for Pimelia 
in Tenebrionid beetles implies protection from heat or drought, as the grandis . and 45°C. for Ocnera hispida. These, although higher than the 

used for pass.es through this into which lethal temperatures of crickets and insects, far 
sp1racles open and IS thus possibly cooled and mmstened before ente'rmg below that of the 'camel-spider' Galeodes Pocock 
the t racheae. E cw.:ve:, Koch oo!nts c"J:t that increases and which is 50°C. or that c.f t he scorpion Leiurus quinquestriatus (H. & E .) 
reductions in the volume of the sub-elytra! cavity are !ounc in both which is 47°C. (Cloudsley-Thompson, 1962). · · ' . 
diu.!'!lai anC: nocturnal species of Namib desert. Po:: example, ar.. The air within the sub-elytral cavity of P. grandis and 0 . hispida IS 
incre_ase is found in the .day-active ,'plana not appreciably more than air outside. This was ascertained . 
a?d m the nocturnal Koch and. a m by experiments in. wh1ch a small sl.It was through the elytra a 

Koch and nr; the mght act1ve . piece of cobalt thiOcyanate paper mto the sub-clytral 
Stips stalJ {Haag). . . , . , ; No difference in colour could be distmgmshed between that port10n of 

- Onymacris ungHicularis Haag shows extreme convtlxUy of the elytra t he paoer inside the sub-elytral cavity and the part which projt:ctcd 
and e. of t he ce;r!ty, whilst the corn- outs1de. Approximately 5 P.er cent relative was recorded in 
planate Stips whtch occurs w1th It m oarchan dunes. of the bot!! situations in each spec1es, at ground level both m shad.e .a!ld 
southern Nam1b has a reduced sub-e!ytral cav1ty. In both S?ec;es, the full sunlight, at air temperatures around 35°C. and relative hunud1t1es 
convexity or flattening of the body are primitive features peculiar to the of 15 per cent measured with a whirling hygrometer 5 it. above the 
respective tribes, AdesmiinA and Eurychorini; but there are also cases in I· ground. . · , • > : . :· . . .. 
which reduction of the sub-elytral cavity in dune-dwellers is a secondary 1 Bv means of ari ·electrical resistance thermometer incorporating . 

feature, as in the male Onymac,-is plana. T his day-active thermistors (Cloudsley-Thompson, 1956) I found that the temperature 
species is dimorphic, for the female retains a high degree of primitive inside the sub-elytral cavity of P. grandis was, at the same time, about 
convexity whilst t he mule shows a.'1 mnbrella-Eke complanatio;n of t:J.e 37°C., the same as on the outside surface. It was not possible, however, 

., • elytt:a and reductio& of the . . . -.. ..lccurately to measure the of the and _no ;· . .. . .., 
.. . ,, :.\ · , From t ;te above, 1t can be see;). that there 1s httle morpholog1c2J estimate at all coulc be obtamed m the case of 0 . hJsprda as the ha1ry : .. '· 

' evidence the ass.umption increases i': the vo!':.me of t he sub- , projections of this species prevented the thermistors from maki!lg £:, • 
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·;,:· ·:. , · elytral cavtty are directly relateG protectwn from neat and trans- contact. Nevertheless, a temperature of 40°C. was recorded ms1de. t '1e .. ,. . :·> 
: .. ·":.' . 1 :, ,,, by J!.%0}, sL'1.ce suc!t e. c:1.vity may often . sub-elytral cavity when beetles of this placed in sunhght · ·: : ..... ,.. . .

1 J'1-) ·y be m spec?e.s extremely large m ·· at an air temperature of 37"C. a_nd relative humidity of 15 per '>}- · 
.. ·'. forms that e!l]OY a compa:-at:vely i!ugi'.er c.eg:-ee c0olness and !mmzd1ty. . . · Rcndings were taken after 15 mmutes exposure and the beetles were :· ,.. . .; . . 1 
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ciead within half an hour. '{<': •;' . . , ·: 
A series of experiments was carried out in which the lethal temper-

atures of groups of normal control 0. hispida exposed to high temper-
atures for 24 hour5 in an incubator at 10 per cent relative humidity, were·· 
compared with those of beetles from which a piece of the fused elytra, 
about one cm. in diameter, had been removed to expose the abdominal 
tergites. No difference in survival was noted, however, between the 
control and the experimental beetles and neither . group suffered an 
excessive degree of water-loss by transpiration.· Therefore either the 
presence of a sub-elytral cavity conferred no thermal advantage or the. 
increased transpiration afforded by its removal was not sufficiently 
great to engender a significant degree of cooling, or the two factors, . 
cancelled each other out. In view of the low transpiration rate even 
after removal of part of the elytral covering of the abdomen, it would 
seem most probable that the results of this experiment merely indicate 
that the thermal effect of the sub-elytral cavity is negligible in either 
respect. . . · 

Although the air inside the sub-elytral cavity did not appear to be. 
appreciably cooler or moister than the air outside, whether the beetles. 
were in sun or shade, it seemed possible that the presence of . a sub-. 
elytral space into which the spiracles open, might help to reduce the. 
amount of water normally lost by transpiration. To test this, I removed 
pieces of fused elytra from a number of P. grandis, again exposing the · 
abdominal tergites. The beetles were left for at least two days to recover. 
from any adverse effects of the operation. They were then weighed 
individually on a single-pan balance to the nearest 0.0001 gm. and 
placed, in groups of f1ve, in desiccators 2.nhydrous calcium chloride 
at a room temperature of 30±1°C. . , . 

Five experimental beetles, weighing initially a total of 8.208 gm., 
lost weight at a rate of 0.261, 0.174, 0.145 and 0.137 gm. on four subse-
quent days, whilst control beetles, weighing a totcl gm. l ost,, 
0.076, O.D81, 0.050 and 0.072 gm. at the same time. . ,,. , ; ; ;:· . . , :J 

It is clear from this and the results of similar experiments that the; 
presence of the elytra significantly reduces . the rate of water-loss 
transpiration even though the air-space appears to have !1ltl: . 
appreciable cooling effect. . , , : 

If, as seems most probable, the sub-eiytral cavity reduces water-loss 
by transpiration merely because the spirac!es oper:. into it and not. 
directly to the exterior, it will not matter whe!her it is large or small in 
size, since its function is merely to prevent air currents from moving 
.across the entrance to the spirades. Consequent;y the size of the sub-
elytral air space should not be regarded as an adaptive feature as regards 
heat or water-relations. This view corresponds with its haphazard 
occurrence amongst desert beetles which is not in any we.y correlated 

, . . with habitat or time of ciaily activity . . . : .. :; ... , ;·i .,, ·• . ' ·' . . ;, •. • 
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less sand of the Namib desert dunes. · Positive psammotropism in Tenebrionid beetles, 
].S.W. Sci. Soc., 15: 8-34, 76-92. Marcuzzl, G., 1960, Rapporti tr:!. equilibrio 
idriC:o e ambiente nei Coleottcri Tenebrionidi, Arch. Zool. (ital.) Napoli, 45: 324-42. 
'I'homp'Son, J. L. Cloud,Jey-, 1956, Studies in diurnal rhythms, VI. Bioclimatic 
observations in Tunisia and their significance in relation to the physiology of the 
faut\a, especially \Voodlice, centipedes, scorpions and beetles, Ann. Mag. nat. 
(12) 9: 305-29; 1962, Lethal tempentures of some desert arthropods and the mechan· 
ism of heat death, Em. exp. appl., 5: 270-80; 1963, Light responses and diurnal 
rhythms. in desert Tenebrionidae, E11t. exp. appl., 6: 75-8. 
Department of Zoology, University of Khartoum, Sudan. 
April 1st, 1964. 

Since this note was written, I have seen the paper by Yu. B. Dizer 
(1955, On the physiological role of the elytra and sub-elytral cavity of 
steppe and desert Tenebrionidae, Zool. zh. S.S.S.R., 34: 319-22. In 
Russian.). By means of experiments somewhat similar to mine, Dizer 
showed that the sub-elytral cavity is a morpho-physiological adaptation 
to conditions of extreme aridity. It lowers water-loss through_ trans-
piration and, together with other adaptations, enables Tenebrionidae to 
live .i.n exftemely dry regions of_ Asia and Africa.-J. L. C.-T., 
15.xn.64. \ . ·· . . . · · .'! r''" , · · .· : -. · . . \ ,, '" . ". .. ·.... i .. · 

Hypotheses as to th1 foodplanl of M. yiolia &aesio Harris (Dipl., A. 
Alien (1963, Enl. motl. Mag., 99: 214} suggests, on the most tenuous evidence, that 
Myiolia &cusio Harris may be a leaf-miner attacking eoltsfoot (Tussilago farfara L.) 
and refers to similar hypotheses of other authors. . . . . ' . . 

In my opinion, the generic taxonomy of trypetid tlie5 is in no condition to permit 
the habits of the larvae to be safely predicted from those of superficially similar species 
in this tribe. It is unlikely that the conspicuous leafmines of a trypctid would have 
passed ·unnoticed in Britam for so long, though it must be admitted that Spilographa 
spinifrons Schroeder remained undetected on Solidago until fairly recently. 

However, Alle::: &nd others overlook the very remarkable fact that this fiy is 
rare, yet distributed over the whole of the Bdtish Isles. Adult Trypetidae are not of 
o!:Jscure habits, so the cause must be sought in the biology of the early stages, which 
at oace makes leaf-mining in any common plant unlikely. The likely answer is to 
be found in Hendel (1927, Di1 der Palaearklischen Region, 49 Trypetidac, 
F· 104}, where Myiolia lucida Fallen 1s recorded on Loew's authority as having been 
reared by Roser from the berries of the honeysuckle Lonicera xylosteum L. Kiefier is 
on record as having witnessed a female of that fiy boring into a fruit of the same 
honeysuckle. Now Loniura pericl_ymenum L. is abundant in suitaule places through-
O:lt Britain, but reproduces mainly vegetativeiy. In Surrey woodlands on the London 
Clay or clay-with-flints, for example, the plant is often a dominant element of the 
ground flora, whilst some plants climb strongly over bushes to a height of 3 metres 
o::- more. Such areas are almost completely barren of flower, which may be restricted 
to a !ew plants in £. hedge:-cw outside the wood. 

. Honeysuckle is not the only berry-bearin!l' plant whose barrenness in Britain 

. could account for the rarity of a fruit fly, but it IS the most likely ono to have occurred 
as a common feature in the vicinity of all the captures of Myiolia caesio that have , 
been reported.-R. W. J . UFFKN, 4 Vaughan Avenue, London, W.6. September 14th, 
1964. 

lnlllrnaliotlal Commission on Zoological Nomentlatur1.-Notice is b>iven of the 
use by the International Commission on Zoological Nomenclature of its 

. plenary powers in connection with the following cases, full details of which will be 
-- ·found in Bull. Zool. Nomencl., 21, Part 5, published on November 26lh, 1964 . 

_ Desisnation of & neotype for Lygaeus quadratus :abricius, 1798 (Hemiptera). 
Z.N. (S.) 1560. · .... ·: 

Suppression of immundus Reitter, 1874 (Coleoptera). Z.N. (S.) 
1649. 

Comments, bearing the reference number, should be sent in duplicate, before 
May 26th, 1965, to The Secretary, International Commission on Zoological Nomen" 
clature, cfo British Museum (Natural History), London, S.W.7,-Eds, . ,_. .. '' . . : ... · 

t t · ! ' ·::.. · · Bolwtg, N., 1957, Experiments 'on the regviz.tion of body temperature of certain 1 . 

r : ·:.;}' in di$11/S, Koch, c., 1961, aspe.cts c! r.':>undant ll!e in t:l!l \\. • ,. 
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