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mandibuldren Muskels in der Kopfkapsel. Bei der Bildung des Pupariums kommt
die Junglarve wihrend der Umbildung des Muskels wieder frei im Haemocoel zu
liegen.

Spiter sind die Junglarven im Puparium in einer Hohlung zu finden, die sich
zwischen Abdomen und den hicriiber gefalteten Fligeln, Antennen und Beinen
befindet, also eigentlich ausserhalb des zukiinftigen Falters. Es befindet sich dort
auch cine Luftblase, die in Verbindung mit den ersten abdominalen Stigmen steht,
die ebenfalls in diesem Raum ihre Austrittsstellen haben. Ofters sind die Maden
hier beobachtet worden, wihrend sie mit ihren terminalen Stigmen die Luftblase
berhrten.

Eine Bedeutung dieser Hohle mit Luftblase fiir die Respiration des Pupariums
wird angenommen.

Utrecht, Weerdsingel O.Z. 68bis.
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In 1697, the date of publication of the peculiar memoir "De Vermiculis plum-
bum depascentibus” {17, a beginning was made with the literature dealing with
the Pests of Metals, or Metallophagy of Animals. Like certain marine invertebrates
that bore into rock, often with great efficiency, the metallophagous organisms
raise some interesting problems of feeding possibilities. When we examine the
phenomenon which, of course, received the epithet of curiosity by the ancient men
of science, at least two elementary questions appear to be of importance to us:

1. Does a notable difference exist in the hardness between the metals attacked
by a certain animal on the one hand, and its normal food on the other hand ?

2. Can animals be poisoned when absorbing metals ?

As regards the first question, let us compare the values recorded in table I,
from which we learn that soft metals can generally be cut by the insect mandible
just as easily as various woods.

Table I
Material considered Hardness according to BRINELL (kg/mm?)
Lead . . . . . . . . 4
Tin . . . . . . . . 5
Aluminium . . . . . . 16
Copper . . . . . . . 35
TincEE . L . 35
Woods :
Pine vl s o . . 1.3 to 7.2
(Bongosi) . . . . . 13 to 90
Poplar . . . . . . 0.8 to 3.4

The other questions as to whether peroral absorption of metals like lead and
copper may poison the animal organism must be answered affirmatively. To-day,
these poisonings are called plumbism, cuprism, etc., in human medicine. Following
old writers (GMELIN 1806) there were in use numerous terms to designate the



176 ENTOMOLOGISCHE BERICHTEN, DEEL 16, 1.IX.1956

modern plumbism: belland or milreach of English authors; colique de plomb,
colique metallique, etc., in French literature; Bleikolik, Hittenkatze, etc., 1n
German literature; and morbus metallicus, m. saturninus, oenagra, rhachialgia
metallica, colica saturnina, colica spasmodica plumbea, etc., in Latin texts.

Unfortunately, little or nothing is known at present about the effects of various
quantities of lead and other metallic elements on the organism of small animals,
especially invertebrates. The only symptom to be observed occasionally in insect
larvae which had absorbed metal, is production of “diarrhoetic” faeces (Phalera,
e.g.). Effects of metal absorption on the organism may or may not be the same
in different animal species and in individuals of different age.

In principle, animals may attack the metal in two different ways. They either
damage the metal without permitting it to enter in the tract (as in rodents) or
ingest it at the same time. The latter process is termed ’metallophagy” and may
be observed primarily among insects.

Some rodents may be considered, perhaps, as chief destructors of various me-
tallic constructions on the ground. Common rats, surmulots and other mice bite
through leaden water-pipes [2, 37, copper telephone wires, etc. Injury caused by
birds may be observed sometimes in lead-covered aerial cables; remnants and im-
pressions of birds” beaks in the lead covering have revealed this interesting fact
[4, 5]. For an explanation only one theory secems to be plausible. The remnants
or impressions give evidence of a sudden squall or another factor throwing the
bird violently its bill against the place of damage.

It rarely happens that the injury to metal materials is due to a chemical action
of some secretions of the animal. It is assumed, at least, that the corrosion of
lead-covered submarine cabels referred to from Rio de Janeiro has been caused
by some chemical agent from the body of Chiton, a mollusc occurring abundantly
on the damaged pipes {2]. Other marine organisms seem not to injure metal at
all and in many cases are poisoned when coming into contact with such ma-
terials {6}.

The insects represent quite an important group of truly metallophagous animals.
There are some different motives for the metallophagy. Being guided by its bio-
logical instincts (search for food, place of safety, etc.), the insect tries to remove
all material obstacles. For instance, the predatory larvae of Asilidae have damaged
the inside of a leaden tube while being held in captivity [7]. There is evidence,
however, that insects may attack metal in order to appease hunger. The larvae of
certain moths and butterflies (Phalera bucephala, Arctia caja, Pieris brassicae,
Cossus cossus) devour metal foils when without food [8}. Some larvae, when
kept without food, could damage much thicker material. The larvae of Ephes-
tia kiihniella have thus eaten through a small leaden plate in an experiment [22].

With the exception of Cossus cossus (L.), Xyleutes boisdnvali Rothsch., Cerura
sp., and an undetermined "microlepidopteron” (all Lepidoptera) [5, 7, 40}, all in-
sects found to damage metal outside the laboratory belong either to the Hymeno-
ptera, or to the Coleoptera. The former include a historically interesting species,
Strex juvencus (L.), which attacked leaden cannon-balls in the campaign of the
French in the Crimea {9, 11]. In this case the destruction was caused by larvae of
that Hymenopteron, and a number of additional injuries to leaden materials due
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to the larvae of Sirex gigas (L.) and Sirex juvencus (L.) respectively, are referred
to in the literature [12—15, 41]}. In China, the adults of a wasp (Xjylocopa) at-
tacked lead-covered cabels {2, 77.

The larvae and imagoes of beetles (Coleoptera) are, no doubt, the most
numerous destructors of metal among the insects. Some of these damage such
materials as leaden coverings [16—181, clichés [19], zinc matrices [20], lead
and tin ingredients {21}, as well as lead-covered aerial cables {5, 7, 22, 23]. The
species shown to be metallophagous occasionally in nature are enumerated in
table II.

Further species of beetles of the families Apatidae, Buprestidae, Cerambycidae,
Curculionidae and Ipidae are known to have damaged metal in the laboratory
R, & 26].

Animal injury to metal construction and stored products of this type amounts
annually to sums which cannot be precisely calculated but which are not to be
undervalued. There does not exist a universal remedy, but in each case a special
method of control must be considered.

Table II
Family and species ' Metal ! Reference | Note
ANOBIIDAE
Anobium domesticum (Fourcr.) Pb [24}
ANTHRIBIDAE
Ecelonerus sp. . . . . . . Pb [25] Australia
APATIDAE
Apate capucina (L) . . . . Pb [19}
A, cylindrica (Gerst.) , . . Pb [71 Australia
Bostrychopsis jesuita (F.) . . Pb [25] Australia
Micrapate brasiliensis Lesne . Pb [5] Uruguay
Schistocerus bimaculatus Oliv. . Pb {51 Greece
Scobicia declivis Lec. . . . . Pb [26] S
Sinoxylon 6-dentatum Oliv. . . Pb [5, 27—29, 39} | Italy, Iberia,. Greece
?S. ruficorne Fhs. . . . . . Pb [30} | Africa
Xylopertha sp. . . . . . . Pb {25} . Australia
Xylothrips sp. . . . . . . Pb [31] Australia
CERAMBYCIDAE
Callidium sp. . . . . . . Pb [26, 32}
Eburia distincta Hald. . . . Pb [33} U.S.A.
Hylotrupes bajulus (L.) . . . Pb, Zn . [18, 20] Italy
Megaderns stigma (L.) . . . Pb | {34, 35] Brazil
Monochanius sutor (L) . . . Pb {36} .
Rhagium bifasciatum F. . . . Pb - {51 Germany
DERMESTIDAE
Dermestes peruvianus Casteln. . Pb, Sn {21} Germany
D. lardarins L. . . . . . . Fb, Sn [21] Germany
D. vulpinus ¥. . . . . . . Pb [38]
SCARABAEIDAE '
Cetoniinae gen. sp. . . . . Pb {19}
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Waardering van morfologische kenmerken. In de Mizz. Hamburg. Zool. Mus. Inst. 53 :
75—108, december 1955, verscheen een artikel van W. WAGNER, getiteld :

Die Bewertung morphologischer Merkmale in den interen taxonomischen Kategorien, auf-
gezeigt an Beispielen aus der Taxonomie der Zikaden.

Dit artikel zet op zeer duidelijke wijze uiteen, welke mogelijkheden en welke moeilijk-
heden de moderne taxonomische methoden bieden.

Ik kan het ten zeerste ter lezing aanbevelen aan een ieder, die zich oriénteren wil over
het afwegen van de waarde van naverwante taxa.

Jammer is, dat door de aard der behandelde stof de moeilijkheden met parthenogeneti-
sche vormen niet ter sprake komen. — G. KRUSEMAN.




