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THE ORIGIN OF ORNAàl!ENTLATION IN THE LEPIDOPTERA.

BT A. R. GROTE, A. MU., BREMEN, GERMIANY.

Elsewhiere I have ventured to cali attention to the interesting chapter
in iMr. Scudder's book on Butterfiies, in whicli the theory as to, the primi-
tive pattern of oriîamcntation is giveii. By this we are told that the com-
plex patterns, the scemingly chiselled lines and the eye-like spots, arose
from simple transverse shiade bands running parallel to the outer margins
of the Nvîngs themselves. Suchi bands we yet find on the wings of. many
Ovlet Moths. In the Moths wie nmiglit expect to flnd, stili existing, a
nearer approachi to the primitive style of miarking than in the higher
]3utterflies. Mr. Scudder's theory of the primitive pattern is quite inde-
pendent of the theory as to the origin of the primitive transverse shade
lines thenîselves. Referring to iyhat I have said in my IlEssay on the
Noctuidm " and in other places, about the pattern of one wing being re-
produced in some species exactly, and in soîne whole families in thec style
of a rougher copy, upoii the under-Iying wing, I have employed the word
l"phiotograplied " to, express the effect produced. The primitive band
i-ay then be conceived to have been produced by an outside process, the
effect of lig-lt and shade uipon the surface of the wing itself. Its produc-
tion may have been aided by the mnovenient of the wings (expanding and
shutting). The edges of the wings iii many ways may be conceived to be
first affected. Tuai.t the primitive Lepidopteron was plain anid sombre, we
have reason to suppose, judging froni what is known of now extinct types
from îvhich Utce vholc Order may have been evolved. Under the nîurky
skies of the Carboniferous the colors of the insects remaîned duhl. Upon
this plain wing, the first shade or marking may have arisen by a proccss
comparable with phiotography, the action being produced by the same
chemically acting ray of lighit. The atniosphieric conditions then cxisting
are factors in ilhe probleni. Thc shadow origially casi. on the wig left a
trace in process of time, a deeper tinting which becamne a permanent
shade line or baud. The evolution of this primitive shade band is the
su1)Ject of Mr. Scudder's theory. The nianner ini which it May have arisen
froin a shadow lias been long the subject of nîy own thoughts. 1 arn
aware that there is a learned opinion that the colors and patterns of insects
are devcloped frorn the insects' insides, by a proccss the links in ivhich 1
arn 11nable to' follow, and wvhich it lias iiot pleased thc autiiors of this
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