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As part of a study of the biology
of the erayfishes of central and
southeastern Illinois, the author in-
vestigated the aquatic habitats of the
crayfishes found in that state
(Brown, 1955). The limnologiecal
data consisted of records of the tem-
perature of the water, dissolved car-
bon dioxide, hydrogen-ion concentra-
tion, dissolved oxygen, and total
alkalinity. Additionally, data were
compiled on physical factors such as
the general type of habitat, types of
bottoms, and the turbidity of the
water.

Subsequently, during a study of
crayfishes in Louisiana, two forms,
Procambarus clarkii (Girard) 1852
and P. blandingii acutus (Girard)
1852, which also occur in both of
these rather widely separated states,
were collected. According to Hagen
(1870), P. b. acutus has been re-
ported in both Illinois and Louisiana
over a long period of time, while P.
clarkii appears to be a relatively
recent migrant into Illinois (Brown,
1955). In the light of these faets the
author became interested in compar-
ing the habitats of these forms in the
two states. It was hoped that such
an investigation might clarify the
factors responsible for the difference
in the distributional pattern and in-
dicate the probability of the success
of P. clarkii in Tllinois.

MATERIALS AND METHODS

The comparisons of P. clarkii are

based on only nine collections in
Alexander, Massae, and Pulaski
counties in Illinois, and records from
ten collecting stations in East and
West Baton Rouge parishes, Louisi-
ana. On the other hand, P. b. acutus
was collected throughout Illinois,
while the data from Louisiana were
obtained from nine stations in BEast
and West Baton Rouge parishes. It
is unlikely that these data represent
the true range of variation over the
entire state of Louisiana. However,
it is felt that they are sufficient to
serve as a basis of comparison of the
types of habitats oceupied by these
two forms in the two rather widely
separated areas.

Standard  limnological methods
were used (Welch, 1948). Tempera-
ture determinations were made with
a Centigrade chemical thermometer.
La Motte colored glass standards
were used for the hydrogen-ion tests.
Total alkalinity values were arrived
at by titrating .02N sulfuric acid
against methyl orange, and the Ri-
deal-Stewart modification of the
Winkler Method was used in the de-
terminations of dissolved oxygen.
A Kemmerer water sampler was
used for ecollecting the samples for
both of these determinations. A no-
mogram based on Moore’s equation
(1939) was used to find values for
dissolved carbon dioxide, The refer-
ences to turbidity are estimates of
relative clearness of the water rather
than to exaeting quantitative meas-
urements.
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ReEsvnTs Anp DiscussioN

Since the temperature of the water
varies with the climate, the occur-
rence of the two forms in the two
states, whose mean annual tempera-
tures are quite different, suggests
that both forms have a very wide
range of tolerance to varying tem-
peratures (Table 1). The data agree
with those of Park (1945) ; he found
that pond or lentie crayfishes are
found predominantly in lentic situa-
tions (Table 2). A comparison of
the mean temperatures of the waters
in which they were found suggests
ihat temperature might be an im-
portant factor in that the mean tem-
perature of the water of the habitat
differs by only 1.5°C. for P. b. acutus
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and 1°C. for P. elarkii in the two
states. However, the ranges are based
on samplings during the warmer
season,

According to Weleh (1951), the
literature contains numerous posi-
tive contentions that pH is an impor-
tant limiting factor for certain or-
canisms. However, he also points
out that other workers regard pH as
of secondary importance, and that
some investigators have claimed for
some organisms no correlations of
any sort with the pH range as it
cecurs in natural, unmodified waters.
The latter appears to be true for
these ecrayfishes (Table 1). The
mean of the hydrogen-ion concentra-
tions for waters inhabited by P. b.

Tapre 1—Chemical Data from the Habitats of the Crayfishes.

Temperature °C Hydrogen-ion Dissolved 02!
Range Mean Range Mean Range Mean
P. elarkii
11 1Ty A M A 22-34 27 6.8-8.0 7.3 1-11.3 4.1
Louisiana........... 20-33 28 6.8-7.6 7.0 1.3-7.4 4.0
P. bh. acutus
JIHHOIS. 2l s ar v 8-35 23 6.3-8.2 7.2 1-12 5.0
Louisiana........ ... 20-33 24.5 6.8-7.6 7=l 1.8-7.4 4.5
Dissolved CO3! Total alkalinity!
Range Mean Range Mean
P. clarkii
Bt s o e d s L ol B0 13 59-202 | 112
LOUHEIRTIA, © o v v v enein o e s morin e 0.14 3.8 13-217 A .5
P. b. acutus
LT S T o TR Vo oL X 0-50 10 50463 190
Louisiana. . .. 0-13 4.2 13-217 88.3

In parts per million,
1llinois data—spring, summer, fall, 1953, 1954,
Louisiana data—spring, summer, 1957, 1958,
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acutus in the two states differs by
only 0.1 and that of P. clarkii by
only 0.3. This suggests a preference.
Both forms do, however, inhabit
waters in the two states whose hydro-
gen-ion concentrations are about the
same, at least during the periods
tested.

Both of the crayfishes live in
waters whose dissolved oxygen c¢on-
centration becomes either rather low
or very high (Table 1). The dis-
solved oxygen concentrations range
higher in Illinois for both forms be-
cause they also occur in streams
which have rapids and other means
of aeration. The means for both
forms in the two states do not appear
to be significantly different, varying
in the case of P. b. acutus by 0.5
p.p-m. and that of P. elarkii by only
0.1 p.p.m. These data suggest that
both crayfishes live in waters with
essentially the same oxygen concen-
tration in the two states.

There seems to be a greater differ-
ence in the concentration of the dis-
solved carbon dioxide than in any
of the previous faetors. These re-
sults may best be explained on the
basis of the data from the individual
samplings. This is particularly true
in the instance of the samplings in
Louisiana. In six instances the car-
bon dioxide concentration was either
1 or 0 p.p.m., and, therefore, the
means are low. A comparison of the
means of the dissolved carbon di-
oxide coneentrations suggests that
this factor may be eritical. However,
it is also noted that both the means
and the ranges are uniformly high
for both crayfishes in Illinois and
low for both in Louisiana.

The waters in the southern part of
Tllinois showed lower total alkalinity
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values than did those of the other
parts of the state. P. clarkii was
found only in the southern part of
Illinois. The total alkalinity values
for the habitats in Louisiana ran
even lower than those of southern
Illinois (Table 1). Maximal alka-
linity of the waters in Illinois in-
habited by P. b. acutus ranged up to
463 p.p.m., that of the habitat of P.
clarkii was 202 p.p.m.; in Louisiana
these values were 217 p.p.m. in each
case. Therefore, it is seen that the
total alkalinity ranges for both P.
elarkii and P. b. acutus in Illinois
and Louisiana are rather wide. The
total alkalinity values suggest that
there is a considerable difference be-
tween the habitat preferences of
these forms in the two states, but
both forms tolerate wide ranges of
alkalinity.

Rhodes (1944) wrote that P. b.
acutus is ‘‘rather tolerant regarding
ecological factors’’, and Hobbs and
Marchand (1943) usually found P.
elarkii in lentic situations in Ien-
tucky and Tennessee. During this
study both forms were usually found
in situations comparable to those re-
ported from other areas. The gen-
eral types of habitats from which the
two forms were collected in both
states do mnot differ greatly. The
higher percentage of P. clarki in
running water in Louisiana (Table
2) is probably due to abnormally fre-
quent rains while the colleetions
were being made; this resulted in
the occurrence of crayfishes in run-
ning water in streams which are
normally intermittent.

Rhoades (1944) found P. clarkii
predominantly in mud-bottomed
sloughs or temporary situations.
The information gained in investi-
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gating the two forms in Illinois sug-
gests that both crayfishes seem to
exhibit a preference for mud-bot-
tomed situations. The percentages
of colleeting stations with mud bot-
toms from which both forms were
collected in both states are almost
identical (Table 2). The fact that
P. b. acutus was on sandy and rocky
bottoms in Illinois may be attributed
to the faet that such habitats are
relatively abundant in that state.
The final aspect for consideration
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is that of turbidity. It was noted
while collecting various species of
crayfishes that these two forms, in
particular, seemed to show a deecided
preference for turbid waters. During
the present study only P. b. acutus
was found in clear water. With the
exception of the instances in which
P. b. acutus was collected from clear
water situations, the turbidity of
the waters from which the two forms
were collected in the two states is
strikingly similar (Table 2).

TasLE 2—Distribution of Crayfish Related to Physical Factors in the Habitat.1

Warer Running

Intermittent Pond | Temporary pond

P. clarkii

11155572 1 G B PR Pt ol P
LOMSIENG . i o0 40
b. acutus

1) 773 T S S|

Louisiana

37
50

44
30

41
20

12
10

50 7.
12.5

6
25

TyrPES or Borroms Soft mud

Sandy Sand and mud | Clay

clarkii
FIUROIE & s s immia st
Loumisiana. .........oouiiiia

100

b. acutus
TR0 ¢ sivin s Darnaas
Louisiana...................

=]~
ot —

12.5

TURBIDITY

Low Medium High

P. clarkii
Hlinois

b. aecutus
BBNOIR. §ocrvicias v cnmmns s alonm s smamisdamis
LOMIBANR 5 ocoi et Senssiamar

34
60

66
40

15
12.5

45
50

40
37.5

! Expressed in percentages of oceurrence of erayfish,
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SUMMARY

The limited section of southern
Illinois from which P. clarkii was
collected affords essentially the same
types of physical conditions as those
found in Louisiana where this spe-
cies abounds. This is not true for
F.b. acutus. The present study, like
that of Hobbs and Shoup (1942),
showed no evident correlation be-
tween alkalinity, pH, dissolved
oxygen, dissolved carbon dioxide, or
temperature and the distribution of
the erayfishes. The data seemed to
indicate a marked similiarity of eon-
ditions, both physical and chemical,
under which the two erayfishes live
in the two states. However, the con-
ditions under which P. clarkii lives
in both Illinois and Louisiana seem
to be more nearly the same than do
those under which P. b. acutus lives
in the two states; these conditions
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might serve as a limiting factor for
the further dispersal of P. clarkii in
Illinois and adjacent areas.
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