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FIGS. 1-5. ALTERNATING GENERATIONS

An eastern American speecics, Cynips (Acraspis) erinacei. Figures 1, 2, 5 = bisexual
form; 3, 4 = agamic form.
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SUMMARY

THIS investigation was undertaken with the conviction that
an intensive study of any group of -species should contribute
to the elucidation of biologic problems of general concern.
Ninety-three species represented by more than 17,000 insects
and 54,000 galls have been available for this analysis of the
genus Cynips and these have offered an opportunity for study-
ing the nature of species, individual variation, mutation and
hybridization in nature, and the factors affecting the origin of
species.

Species are defined as populations with common heredity.
The thesis is maintained that species, in this sense, are more
than mental concepts—that species are realities which pre-
serve a morphologic and physiologic identity under varying
conditions, over vast areas, and thru periods of time that may
extend beyond the present geologic epoch. Within these popu-
lations individuals are found to vary, mutations to occur, and
Mendelian races to develop as they are observed to develop in
the laboratory. It appears that in Cynips, at least, these
mutations have been the chief source of new species, but only
when they are isolated from close relatives with which they
might have interbred. Altho hybrid individuals prove com-
mon, and local colonies which have arisen by hybridization
between related species are not unknown, the isolation of such
hybrid populations to form species seems to have occurred in
only a few instances in this genus.

The data on which these conclusions are based constitute
a taxonomic revision of the genus Cynips. The group as re-
defined is a homogeneous unit delimited by insect morphology,
gall characters, host relationships, life histories, and geo-
graphic distribution. Published records are coordinated with
a large body of new data on these several aspects of the group.
Of the 93 species placed in this genus, 45 have previously been
described (only 26 of which have heretofore been recognized
in Cynips) and 48 are new to science. To the 5 instances of
alternation of generations which have previously been pub-
lished for the group, 6 additional cases are added.

It should be of some moment to correlate these conclusions,
concerning the nature and the origin of the species of Cynips,
with the studies that have been made or remain to be made
on the evolution of other groups of organisms.
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The Gall Wasp Genus Cynips

PART 1. THE ORIGIN OF SPECIES

AMONG the diverse aspects of the so-called species problem,
there is none that has received more unsatisfactory treatment
than the study of species. The data of morphology and pa-
leontology have given us information on the origin of orders
and classes and phyla, and the geneticists and cytologists have
contributed a brilliant interpretation of the mechanism which
accounts for the similarities and, ipso facto, for the differences
between individuals of successive generations; but compara-
tive studies of species, first-hand contacts in the field with
thousands of individuals of hundreds of related species, the
careful examination of these individuals with .modern labora-
tory facilities, and the correlation of such studies with the
findings of genetics, cytology, and the other sciences—in
short, the thoro taxonomic study of species has only occa-
sionally been accomplished.

Our present account of the gall wasp genus Cynips is offered
as an intensive study of 93 species of a phylogenetically natu-
ral group. It has been possible to translate so much of the
story because the genus is a highly specialized unit of such
recent (Oligocene or Miocene) origin that there are no serious
gaps in the record as we find it today. The galls produced by
these wasps are direct measures of one of the physiologic
capacities of the insects, and thus afford an opportunity for
the study of physiologic as well as morphologic variation
within the group. The precise restriction of each species to
particular hosts gives us an opportunity to analyze the rela-
tion of isolation to the origin of species, and the relatively
poor means of locomotion of most of the gall wasps accounts
for considerable geographic variation with its further empha-
sis on isolation. The existence of 42 subapterous forms in
the genus has afforded an unexpected opportunity to show the
relation of mutation to the origin of species. All of these
items contribute to the utility of these insects for the study
of the general problem of evolution. Whether species in the
genus Cynips present a fair picture of species in general can
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