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ABSTRACT

Six species of rotifers were identified from the plankton and among clumps of
flamentous algae in 16 acid (P11 2.40-3.20}) strip-mine lakes in southern linois.
Algal clumps occurred only in the seven least acid lukes {pH 2.75-3.20. Only two
specics of rotifers were widespread: Brachionus urceolaris Miller? in the plankton
of the 11 least acid lakes {pH 2.62-3.200 and Cephalodella hoodi (Gusse] in the
plankton of 10 lakes (pll 2.40-2.82) and among algal clumps in the remaining 6
lakes.

INTRODUCTION

Lakes form between spoil piles and in box cuts in ungraded strip-mined land,
and these lakes may be highly acid il the overburden contains pyrite. as pyrite
produces sulfuric acid when oxidized (Campbell and Lind, 1969 In Hlinois, as of
1971, 6.1 percent of 3764 ha of strip-mine waters had a pll of 4.5 or less {Haynes
and Klimstra. 1975). Such harsh envirouments typically have fewer habitats and
fewer specics than more favorable environments {Thienemann, 1954). Iuvestiga-
tions of the plankton in acid strip-mine lakes have consistently shown a small
numnber of species, with the microcrustacea sometimes absent and onlv rotiters
remaining {Bookhout et al., 1968; Crawford, 1942; Dinsmore. 1938: CGash, 1965,
Heaton. 1951 Ohle, 1936: Riley, 1960: Schramm, 1973; Smith and Frev, 1971 and
Stockinger and Havs, 1960}). The rotifer Brachionus urceolaris is the most consistently
oceurring species in these acid lakes. It was the only species found in the lake in
southern Nlinois studied by Schramm (19731, We hypothesized that all acid strip-
mine lakes in this area would have a plankton comprised only of B. urceolaris.
Therefore we selected 16 acid (pH <2 4] lakes and sanpled the plankton qualitatively.
We ulso smnpled clumps of filamentous algae as possible Labitats contaiming other
species of rotiters.
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Clumps of filamentous algae were seen only in lakes L throngh Prieo, at pH's
of 2.97 to 3.20, although in Lake ¥ encrusting epipelic algae provided w essentially
similar habitat as the algal clumps. Some algal filaiments were found in lakes B, €.
and D, but they were not in chomps, The algae forming the clumps were Ulothrix,
Mougeotie. and Cladophora.

Six specics ol rotifers were collected, but only two were wide-spread: Brachionus
urceolaris and Cepholodella hoodi (Table 2). B. wrceofaris ocourred in 11 lakes, all
of which had a pH of 2.62 or more. This species was invariably planklonic. €. hoodi
oceurred in all 16 lakes and occupied both the planktonie habitat (9 lakes) and the
algal clonp habitat (7 lakes, including Lake ¥ with cpipelic algael: it was never
present in hoth habitats in the same lake. Tn three of the lakes in which it was
planktonic, wlgal clumps were present,

The remaining four species of rotiters were generally {ound associuted with
algal clumps. althovgh C. gibla was common in the plankton of Lake K, co-
occurring with C. hoodi and B. urceoluris. Lake K was the only lake to have
substantial populations of more than one species of rotifer existing in the plankton
at the same time; in lakes G and H the two principal specics were found. but at
different times, and in Lake 1 the populations of the two Cephalvdelta species were
SpAarse.

A ciliate protozoan, Chilodonella caudata (Stokes), was fouud in the plankton
of Lake D and among the algal clumps of Lake L. Seven other genera of protozoa
were found, but only among algal clumps and onlv in one or two lakes: Amocba (O
Actinophrys (M, P), Euplotes (L), Oxytricha (L and MY, Styfonyehin (O3, Uroleptus
(L], and Vorticella (N, O} A gastrotrich, Chacfonolus, was abundant amwong the algal
clumps of lakes M and N.

DISCUSSION

The mujority of rotifers are associated with a substrate {Ruttner-Kolisko, 1972}
and that substrate is frequently submersed macrophytes. Acid strip-mine lakes
usually lack submersed macrophyles {Bell, 1956) but clumps of filuneutous algae
offer a similar habitat. It seems that formation of clumps is correlated with the pll,
and does not occur below a pH of about 2.6. We canuot think of a reason for this.

The total number of rotifer species in these acid likes is low compared to
circumnentral lakes, and compares with the number found in other acid strip-mine
Fakes; e.g., Smith and Frey (1971} found three species in their most acid lake (pH
2.5-3.2}, five species in the next most acid lake (pIl 3.0-3.4), and up to 15 species in
the lakes having a higher pll. Both acid lakes contained Brachionus urceolaris, as
well us an unidentified species of Monostyla. In our lukes Monostyla bufla was
common in only two lakes with a pH of 3.00 and 3.20, and it was found only among
the algal clumps. The other species found in the lakes stodied by Smith and Frey
{1971) were different than the ones we found. Indeed, the only report of Cephealodelia
is from one acid (pH 3.2 to 4.5} pond in Ohio {Bookhout et al., 1968). Ruttner-
Kolisko {1972} points ot that this is a littoral genus, with individuals occurring in
the plankton only as strays. Our identifications of the two species mnst be regarded
as provisional in view of the pressing need of a taxonomic version of this genns
{Ruttner-Kolisko, 1972,

More intensive studies, lasting an entire vear, would be desirable. PH and
other chemical characteristics vary during the vear {e.g., Schrwonm. 1973; Swith
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and Frey. 19711, as do the population densitics of rotifers. Schramm (1973) reported
that B. urceolaris varied from 4 to 4,000 individuals per liter in Bradley's Acid Pit
during the vear. In ponds G und H the presence of €. hoodi early in the vear and of
B. urceolaris later also illustrates scasonal change.

Lake K is a puzzle because of the co-occurrence in the plankton in substantial
numnbers of three specics. Moreover algal clumps in that lake did not have any
rolifers associated with them. We cannot think of any reasonable explanations for
these observations.

This study has shown that acid strip-imine lukes huve a simplificd ccosvstem
that provides opportunities for studics of tolerance limits and choice of habitat that
are not teasible in other lakes.
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Lake A B C D E K G H | ] K L M N 0 P
Samipling Jan 27 27
dute {inonth-day) Feb 17 17

Mar 314 21 21 3 0 21 3.26

Apr 2,17 18 30 17,23 25 19.26 2,19 2 6

May 2 23 25 3 21 21 8
Species
Brachionus pl - - - - - va  wval va I a C a va i va
urceodaris (Miller) al - - - - - - - - - - - - - - - -
Cephalodetia pl <« ¢ ¢ ¢ r N - o - - - - r
hoodi (Gosse) al - - - - S G A - - C - ¢ ¢ c T -
Cephalodella pl - - r - - - - - T - a - - - - r
gibba {Ehrenberg) al - - - - - - - - - - - - ¢ C ¢ -
Monostyla pl - - - - - - - - - - - - - - - -
Dulle (Gossel al - - - - - . . - - - - - ¢ - ¢ -
Phlilodina pl - - - ovr - - - - - - - - - - - -
sp. A al - - . - - - - - - - - - - - - -
Philodina pl - - - - - - - - - - - - - - - -
sp. B al - - - - S - - - - - - - - -

Tahe 2. Ratifers in plankton and among algal clhumps in 16 actd strip-mine lakes.

va=very abundant; a=abundant; ¢ =commmon; r=rare; vr=very rare; x=present pl=in plankton; al=uamong algal clumps

**amang epipelic algae
fon 25 May only Zon 27 Jan. 21 Mar only %on 25 Apr only



