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populations of N. roseipinnis and N. b. bellus. If only eastern popula-
tions of N. roseipinnis are considered, these three species align from most
primitive to most advanced as follows: N. b. bellus, N. atrapiculus, N.
roseipinnis.

The interrelationships of these three forms may be explained by any
of five plausible hypotheses. Additional information will be required to
decide which of these is most likely to be correct:

(1) In view of the morphological sequence noted above, perhaps
the most logical hypothesis is that N. b. bellus gave rise to N.
atrapiculus on the eastern Gulf slope, and the latter gave rise
to N. roseipinnis through subsequent westward expansion.

(2) Stocks of N. b. bellus, isolated in appropriate Gulf Coastal
streams east and west of the Mobile Basin, may have inde-
pendently given rise to both N. atrapiculus and N. roseipinnis.

(3) Perhaps a stock of N. b. bellus, isolated in a Gulf Coastal
stream of Mississippi or Louisiana, gave rise to N. roseipinnis;
and the latter gave rise to N. atrapiculus through subsequent
eastward expansion. The morphological intermediacy of N.
atrapiculus makes this perhaps the least attractive of these first
three possibilities.

(4) Because of its morphological intermediacy, one is forced to en-
tertain the hypothesis that N. atrapiculus arose through hy-
bridization between N. b. bellus and N. roseipinnis. This hy-
bridization might have taken place in the lower Mobile Basin
as N. roseipinnis, expanding eastward, established sympatry
with its ancestor N. b. bellus. Further eastward expansion and
subsequent evolution of a hybrid stock may have given rise to
N. atrapiculus.

(5) Because of its morphological intermediacy, it might be sug-
gested that N. atrapiculus is the ancestor of both N. b. bellus
and N. roseipinnis, but its geographic location makes this pos-
sibility rather unlikely.

Other hypotheses might be invoked to explain the evolution of this
trio, but most would be considerably more complex and less realistic than
those noted above. This is not to say that the above models are without
difficulties. The nature of the Mississippi Valley populations of N. rosei-
pinnis is particularly difficult to reconcile. In having less reduced fin pig-
ment, these appear to be among the most primitive populations of the
species. Furthermore they are the least divergent in terms of reduction
in squamation and in body form. None of the hypotheses advanced


