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DIstributional and Populational Isolation of the Spring

Cavefish, Chologaster agassizi (Pisces: Amblyopsidae)1
LOREN G. BILL. UDlvenit)" of Oklahoma, Norman

ne aprinl cavetl.h, CliologtUter agauizi Putnam, is a member 01
the tarnily Amblyopaldae, the small group ot North American freshwatel
C&vef\lbee. The amblyopstda are confined to the central and southeastertl
portlOJl8 ot the United States and restricted to specific subterranean·
aprtnl habttau.

MATERIALS AND Mt:rHODS

ExteMlve collections were made in both hypogean and eplgean en·
vlronment. throughout Kentucky, Tennessee, and southern Illinois. La·
caUUes In which the .pring cavefish was found were recorded on a re-
lional map.

A population located centrally in the fish's range. Wanen County.
Kentucky. wu utilized for meristic analyses. Characters analyzed wert
the numben ot rays of the dorsal, anal. and pectoral fins including the
two or three rudimentary raya anterlor to the principal rays. Sample
meaJl8 ot the meristic characters were compared statistically by analysb
of variance for each age group represented in the population.

RESULTS

Dtatrtbtdum ··The distributional ran~e of the spring cavefish is wtthlr.
the zone bounded by the approXimate lines of Pleistocene glaciation and
MIAtPippian embayment In Kentucky, Tennessee, and southern nlinois
(JI'\lture 1). The present distribution and pattern of variation of C
nqCMM.:i hav., suggested to Woods and Inger (1957> and Poulson (1961 1

that diapersal wu from the eastern Dripping Springs Escarpment throu~h
the C\lmbforlAnd Saddle. into the Na8hvUle Baain. along the Cumberlanc
RJvf'r Basin to the Ohio River. and across southern I111nois through cavt'~

In the escarpments. Thi8 would suggest eplgean dispersal. which appears
feaalble IItnc~ C. Gf}aMtd frequently inhabits epigean portions of its en·
vironment. There are, howrver, no known records of the spring cavefish
In the epilft'an portions of the Green :\nd Cumberland rivers. probably ~

a result ot Inadequate collecting rather than actual absence of the fish.

Jleriltk',,-Thrtvlnlr populations of C. agCUlBizi usually exist in cave
IJ)ril1Jf enVironments. These areas appear to be isolated. although subter
ranean connecUons undoubtedly exist. Inferences on the degree of popu
latJonal IlM»laUon may be .uggested from analyses of meristic characters.

Results of the analyses of the meristic characters for the caveflsh
are presented In Tables I-IV. Of the four meristic characters anal)'Zf'd.
no ataUItJca1 differences existed at the ~~ level of probability. Thus It 1!
uaumed that the eauaaUve factors for meristic variations. whether ge
neUe or environmental. are reduced from an extremely local population
of eavettab under the lnfIuenee of relaUvetv stable enVironmental condi
tiona. Woods and 1nIer (1967) found rather consistent occurrences of
lnterapedttc differences of meristic characters as compared to the spo
radic occurrences of intraspeclftc d1tterences among samples of amblyopEid
tI8hea collected from Kentucky. Tennessee, and Dllnola. It was suggested
tbat lnat_d of having two or three major subdivisions of Claologut'!1
that are approxtmate1y d1aUnct from one another, there exist extremf11
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Figure 1. Preaent distribution pattern of the spring cavefi8h, ClI.ologfUter
agauiri Putnam.

local populations that are differentiated to varying degreea and in dU
terent characters. From these data it appears that one would not be
able to justify the recognition of aubspeclea ot agtJUUsj, but rather could
propose the exlatence of geographical races.

Merlst1c cbaractel'8, thOle serially repeated cbaractera auch as tin
rays, spines, scales in the lateral Une, vertebrae, etc. have been WIed
intensively as taxonomic criteria In ichthyology.

Bubhe (1962) found that the nature of morphological variation in
flabea responded inversely to the developmental rate, longer developmental
periods usually proc1uclDg higher count. ot men.tle 8tructures. Other
cauaUve agents which bave eftecta parallel to tho8e of low temperature8
are light intensity (McHugh. 19M) light duration (Und.ley, 19M), oxnen
teulon (Hubbe, 1928). -.untty (HeuU. 1947&). and carbon dIox1cte
(Strawn, 1961).

Genetic detenn1Datlou of merllUc characteI'lI have been delllOD8trated
both for Inter- and Intrupeelflc populationa or races. Gabriel (1h')
(0UDd that the progeny of the Jd111tIah. ,,,uld.. MterocUtu (UnnaeUl),
With hlgb vertebral numben al80 have hl«h count., aDd that propay
from kUlUIah with low counb had low counts. 8lmllar~ bave been
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TAILE I. ANALYSIS or VA&lANCE 'I'F3r O>MPAJUNG MEANS or DoRsAL FUI
RAYS AMONG AGE GIIOUPS or C. Gga.sMzi, WABBEN COUNTY, ICEs.
nICKY.

-_._---
Sum ot Squares Mean SquaresSource of Variation D.F.

Total 910 1178.260 1.294

CIaua 2 0.561 0.280

Indlvtduala 908 1177.699 1.297

F 0.21~

---'---

TABLB 11. ANALY81S or VAJllANCE TEsT COMPARING MEANS OF ANAL FIN
RAYS AMONG AGE GROUPS OF C. aga.9Nt, WARREN CoUNTY.
K£NTtJCKV.

•._-_._-
Source ot Variation D. F. Sum ot Squares Mean Squares

.. -.-.... _....- --_._-
Total 910 222.479 0.243

Claue. 2 0.911 0.455

Indlvlduala 908 22US68 0.244

r 1.864

TABLE Dr. ANALYSIS OF VARIANCE TEsT COMPAllING MEANS OF PEcToRAl
FIN RAvs CRIGHT) AMONG AGE GROUPS OF C. "'!1a.sriri, WAR
IlF.N COUNTY, KENTUCKY•

D. F.
.•._----_.-._-----
Source of Variation Sum of Squares Mean Squares

......_- ------ ..__._------_._-------------
Total

CluIea

Individuate

r

910

2

908

10369.204

12.404

10356.800

11.394

6.202

11.406

0.M3

TABLB IV. ANALYSIS or VAlUANCE TEsT COMPAJUNG MEANs OF P!rrOIlAL
JI'IN RAYs (LD'T) AMONG AGE GROUPS OF C. aga.s~, WAR
lEN COUNTY, KENTuCKY.

Source of VariaUoD D. F. Sum of Squares Mean Sq1W'f'J

Total 910 82.314 0.090
au.. 2 0.2M 0.127

Indlvtdua1a 908 82•• 0.090.. 1.41
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\ oserved for the guppy, LebUtea rettct&lGtua (Peters), (Schmidt, 1919 and
;:vardsOn. 1945). It has also been demonstrated that different races of
"pecies reared under similar environmental conditions give dissimilar
meristic counts (Mottley, 1947; Heuts, 1947b, 1949; Seymour, 1958).

The significance of the rather uniform merlstic counts found for the
cavefish exemplifies an interaction between environmental and genetic
factors. Siblings of Chologa3ter develop under cave conditions. That
caves support near stable environmental conditions has been proclaimed
by Eigenmann (1899, 1903, 1905, 1909; Heuts, 1953; and Poulson, 1961).
Miller (1948) found that species of CypritlOdon inhabiting relatively stable
spring conditions were also characterized by uniform meristic counts
among successive year classes.

Population size and genetic homeostasis also affect the expression of
meristic traits. Gabriel (1944) noted that even though he could expert
mentally produce high or low vertebral numbers in 'undldu.s heteroclUua,
the count in the wild population was usually less variable than the count
tor laboratory-reared fish. These data support the thesis that the ex
tremes had been present in the natural popUlation but were eliminated,
as would be predicted if the populations were genetically homeostatic
(Lerner. 1954). From studies of specimens collected from wild popula
tions, Bailey and Gosline (1955) concluded that natural selection reduces
the variability of vertebral numbers 1n a perc1d fishes. In small popula
tions, new characters, whether adapUve or not, possess a greater prob
ability of survival than in very large populations (Miller, 1948). In the
large population of C1wlogallter, the probabtltty of the expression of mer
istic variations may also be decreased by population size and natural
selection.
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