XXXVIL.—ON THE ORIGIN OF HETEROCERCY AND THE EVOLU-
'TION OF THE FINS AND FIN-RAYS OF FISHES.

By JouN A. RYDER.

“ Allos Gewordene, im Reiche der Natar, wie in der Geschichte, ist nur durch sein Werden za be-
Breifen und die Entwickelungsgeschichte ist in diesem Sinn fiir den Naturforscher vollkommen das-
salbe, was die Weltgeschicbte fiir die Menschheit."—BRUCH: Wirbeltheorie des Schédels.

INTRODUCTORY.

_ The following paper i8 the outgrowth of scattered observations made
during the last four years on the development of fishes,and in order to
lake the results available, it has been thought best to bring them to-
gether in a permanent form. The portions which do not seem to the
Teader to bear directly upon the theory of the fins, which it has been
Sought to establish, may be regarded merely as collateral or supple-
Meatary, and are introduced to farther illustrate the Kinetic or mechan-
ical hypotheses of evolution of structural differentiation through the
Voluntary or habitual movements of anintals, which the author has-
Previously advocated in other publications in relation to other sets of
organs. Abstracts of some of the special results here published in full
have already appeared in another place.* '

The views here put forth in relation to the way in which the morpho-
logical Qifforentiation of the fins of fishes has occurred, rest partly
upon facts of my own observation, but I must express my great indebt-

. edness to the researches of L. and A. Agassiz, especially the latter, and
Vogt, Dohrn, Th. Lotz, Balfour, W. N. Parker, Huxley, and Kolliker,

Whoge labors have prepared the way for me to co-ordinate many of the
known facts and establish doctrines founded upon the theory of onto-
geny, respecting the origin and differentiation of the fins, both paired
and unpaired. Acknowledgments are also due from me to Professor
‘Baird for the loan of valunable material from the collections of the National
‘Museum, and to Dr. Bean and Mr. G. Brown Goode, who have called

-y attention to specimens which would otherwise have been overlooked.

Fina,ny, 1 must express my thanks to Professor Gill for the interest he
hag shown in calling Y attention to extremely specialized types of fins
In rare or aberrant forms, and for aid in obtaining information upon the
literature of the subject.
 *1, An outline of a theory of the development of the unpaired ﬂns'of'al:e;,_-A;

Naturaliet, 1885, pp. 90-97.
2. The development of the rays of osseous fishes, Am. Naturalist, 1885, pp. 200-204.
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I.—TERMINOLOGY.

The names applied by different authors to the initial or larval stages
of development of the Teleostean tail differ so greatly in their etymolo
gies and their implications, that it is desirable not only to consider the
terms hitherto proposed, but also, in order to be more precise, to ad
certain ones in order to designate phases of development and conditions
of structure which have not been heretofore recognized.

The term archicercy aud its adjective form archicercal will thereforé
be introduced here in order to define the cylindroidal, worm-like caud?
end of Ichthyopsidous larva before they acquire median fin-folds.

Jeffries Wyman* in 1864 proposed the term protocercal to designat®
the larval condition of the tail of Raiz when it had acquired median 89
folds. This term seems to imply that this primary form of the tail o}
larval fishes precedes in the order of time the subsequent condition®
or that it is the first stage of the evolution of the caudal fin. This term
wag adopted in the same sense by Wilder in his article, ¢ Gar-pikes
old and young,” Popular Science Monthly, XTI, 192,1877, where the cor”
dition of the tail of the larva of Lepidosteus was considered.

A. Agassizt in 1877 considered the subject anew, and iu an essay
On the development of the tail, which is of great value from an embry
logical standpoint, proposed the term leptocardial for the same condijtio!
implied by the word protocercal, for the reason that young fishes in
this stage showed a uniform and continuous development of the medial
fin-fold over the end of the body, very similar to the condition which 8
permanently characteristic of the vertical fins of the Leptocardians-
If it is true, however, that the median fin-folds of .the latter contain
rudimentary cartilaginous basal rays or their representatives, the com’
parison and the choice of the name are slightly at fault, and is really not
as appropriate as the one previously proposed by Wyman. Inasmuch
therefore, as the terms diphycercal, heterocercal, &c , refer to definitel¥
understood structural conditions of the tail in adult forms, it seems nob
inappropriate, undesirable as it is to add another to the number of ex:
isting terms, to propose a new one to designate the symmetrical, eradi’
ate condition of the continuous or discontinuous median fin-fold or folds
of larval fishes, and which, like the terms applied to the description 0
the tail of the adult, shall have reference solely to structure and not

[imply anything as to an hypothetical parallelism with a lower type, nor
anything respecting a supposed order of evolution. Such a term it 18
not ditficult to choose, if we bear in mind that, the earliest form of the
caudal fin is little or nothing more than a fold of the skin which is o™
posed entirely at first of epiblastic tissue, and that it does not includ®
rays even of the most rudimentary kind. The term, therefore, which

o

» Observations on the development of Raie batis, Mem. Amer. Acad. Arts and 8ol
ences, 1864.

1 On the young stages of Osseous Fishes, Proc. Am. Acad. Arts and Sciences, xuh
p. 123.






