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General Notes

ponents from their native, resistant state even though particle size is reduced significantly. Finally, the caustic pretreatment, which is similar 1o
the ald caustic pulping process once used in the paper indusiry, resulted in dramatic increases in product yield as a result of significantly disrupting
the highly resistant nature of the native substrate. As previously mentioned, this may be attributed ro the fact that grassy plants contain ester linkages
between the lignin and the hemicellulose. This allows the resistant nature of the substrate to be sufficiently altered in a manner which provides
A3-1,4-bonds which are not only accessible hut also susceptible 1o enzymatic hydrolysis.

Agricultural wastes have great j i t for the production of ethyl alcohal and other chemicals currently produced
from petroleum feedsiocks. In urdcr 10 efl'e\,m-cly hydrolyze these lignocellulosic wastes, they must be pretreated in order to increase both ac-
cessibility and susceptibility to cellulases. Mechanical pretreatment in the form of ball milling is ineffective in the cases of bagasse and rice siraw;
however, caustic pretreatment did resull in significant increases in product yields. Theoretical conversions attained were 67.6% for bagasse and
74.0% for rice straw which represent 70.7 and 66.7 gallons of ethanol produced/dry ton of the respective substrates.
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THE INFLUENCE OF DeGRAY RESERVOIR ON ZOOPLANKTON
POPULATIONS IN THE CADDO AND OUACHITA RIVERS

Potamoplankton populations are usually rather limited (Hynes 1970). However, reservoirs with significant water rétention time have exten-
sive zooplankton communities and large populations can greatly influence the tailwater plankton community via releases. In 1978, at the request
of the Arkansas Game and Fish Commission, MORS began sampling zooplankton populations in the DeGray Reservoir tailwater on the Caddo
River (R3), in the Ouachita River above the confluence with the Caddo (R2), and in the Ouachita below the confluence (RS5) (Figure).

Zooplankton samples were duplicate five minute horizontal tows with a Clarke-Bumpas sampler equipped with a No. 10 mesh (160 micron)
net. Samples were taken at 4 1o 6 week intervals at all three stations; all stations being sampled within a week. Sampling occurred from April
through October. Sampling was not event dictated so some samples were collected during high water, some during moderate flow, and some during
low flow, Cladocerans and rotifers were identified 10 species when possible, while copepods were identified to suborder.

Twelve cladoceran species, eleven rotifier species (Table 1), and two orders of ¢copepods were found at the upper Ouachita station (R2), Twen-
ty cladoceran species, twenty-one rotifer species, and two copepod suborders were found at the Caddo River station (R3), Thirteen cladoceran
species, thirteen rotifer species, and two suborders of copepoda were found at the lower Ouachita (R$), Mean densities for each year were greater
by two orders of magnitude at the Caddo station than at the Ouachita River stations (Table 2), Abundant cladocerans ai the Caddo station (R3)
were Bosmina longirostris, Cmndopimh? lacustris, Chydorus sphaerius, Daphnia embigua, D, galeata, D. catawba, Digphansoma leuchtenbergianum,
and Holopedium fewm dant rotifers were Asplanchna priodonia and Conochilus unicornus. Common rotifers were Kellicottia bos-
toniensis, Xamre#a cochlearis, and Synchaeta stylara. All of the preceding forms were frequently encountered in DeGray Reservoir. Littoral cladocerans
such as Larona parviremis, Macrothrix rosea, Euryeercus lameflatus, Camprocercus oklahomensis, and Alona sp. were also found at the Caddo
station. The only forms found at the Ouachita stations but not the Caddo station were Scapholebris kingi, Leyvdigla acanthocercoides, and Kellicot-
tia longisping, which had not been found in the DeGray Reservoir. Forms found at the Caddo station but not at the Ouachita stations included
Bosminopsis deitersi, Latona parviremis, Camptocercus oklohomenses, Ceriodaphnia reticulata, Euryeercus lamellatus, Lecane luna, Platyis quadri-
cornis, and Proalinopsis sp. Some Ouachita River samples (especially during high water periods) had no zooplanktors, while many high water samples
had extremely low numbers.

Cyclopoids dominated the copepod segment of the community in 96 percent of the samples at the upper Ouachita station (R2), 53 percent
of the samples at the Caddo station (R3), and 85 percent of the samples at the lower Ouachita station (RS). Calanoid densities at the Ouachita
River stations were always very low but were occasionally very important in the Caddo River sample.

The Caddo River station was more diverse than the Ouachita stations. This station community is composed of reservoir produced zooplankton
and also those forms associated with a riverine or littoral situation. Numerically the reservoir-produced organisms dominate the population at this
point but the other forms are not excluded. Hynes (1970) summarized the findings of several workers that found reservoirs and lakes srcatly in=
fluence the plankton populations of their immediate tilwaters and contribute the vast majority of the | of the population. Ed
(1959) states **The limnetic region of the inland lakes has n cladoceran population large in number of individuals but not rich in species,™ Thus
this tailwater area is dominated by a relatively small group of species but not limited to just these forms. Shallow, weedy areas produce a greater
variety ol species (Edmondson, 1959) than any other habitat. Therefore the weedy river margins, shallow shoals areas, and the flow retarding in-
fluence of the reregulating pool account for the presence of a substantial number of littoral and/or riverine forms at the Caddo River station,
even though the densities are dominated by reservoir produced limnetic zooplanktors.

PubPed by Arkansas Academy%??c%?l‘cg, Asnndemy ot Sclence Procesdings, Vol. XXXVHll, 1984 96




Journal of the Arkansas Academy of Science, Vol. 38 [1984], Art. 29

Arkansas Academy of Science

The balance of the cyclopoid-calanod ratio at station R3 is a reflection of the reservoir influence on thar community, The consistent cyclopoid
dominance at the Ouachita River stations leads one 1o speculate that they are more adapted 10 a limnetic and/or riverine environment than the
calanoid, Hynes (1970) indicated cyclops to be a common potamoplankior.

There is no abundant source of reservoir-produced plankton for the Ouachita: River stations. Therefore, a reduced number of limnetic type
zooplanktors {Table 1) are only occasional constituents of the communities there and never have high densities (1.0 organism/  Table 2), The
riverine habitat is more limited at the Ouachita River stations since during much of the sampling season high fow variability did not allow the
diverse vegetation to be established here that was found at the Caddo River station. Also, the Ouachita River has higher turbidity and a greater
silt load that is found in the Caddo. Hynes (1970) indicated that many cladocera are eliminted from the plankion because they ingest sill or sand
and then sink, Therefore, the Ouachita River stations contained fewer lttoral and/or riverine species and the forms that were collected were found
ar lower densities than in the DeGray tailwater. The lower Ouachita River siation (R$) had a slightly more diverse community (Table 1) than the
upper station (R2) but the communities are similar in make up and densities.

The influx of large numbers of organisms lrom DeGray Reservoir into the Caddo River, which then empties into the Ouachita River, has
litule influence on the indigenous plankton populations in these rivers, since these limnetic organisms disappear completely by the time the Caddo
empties into the Ouachita River and they do not supplant the already present littoral forms in the Caddo.

Table 1. Number of species Tound at the three river sampling stations.

R2 R3 RS
De Groy Loke
Cladoceran species 12 0 13
Rotifer speciss 11 n 13

Table 2. Annual mean total organisms/  al the three river stations
by year.

Reregulating Pool

Year h2 (3] 5] Samples
Highway 67
1974 L7758 3.1061 L1847 9
1979 RyCe 5.3064 L2941 1
1980 0359 £.0629 0272 1 Quachita
River
1981 0031 b 6bAD L0371 6
1982 L0145 11650 0631 5 Coddo River R5
Average of all
yoars 1897 #.5089 1431 I 0 1 2 3 4 5 MILES

|1 ] 3 3 [] 5 ? KILOMETERS
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