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ABSTRACT

In 1972-73 zooplankton and physicochemical data
were collected from Woods Reservoir, a 20 year-old
impoundment on the Elk River, Franklin County, Ten-
nessee. These data were compared with Yeatman's
(1956) on the same reservoir shortly after impound-
ment in 1953-54.

Over the 19-year period transparency and dissolved
oxygen of surface water increased, whereas total alka-
linity and hardness declined. This was attributed to
decomposition and leaching being more prevalent in

the newly formed reservoir.
Several changes were noted in the zooplankton com-

position of the impoundment. All genera of rotifers
present in Yeatman's study also were found in 1972-73,
plus five additional Limnetic genera were encountered.
Four new species of limnetic Cladocera were identi-
fied, but Daphnia pulex apparently dlsappeared This
disappearance was attributed either to taxonomic prob-
lems or size selective predation. With the exception L:}f
Mesocyclops leuckarti, all limnetic copepods fnu_nd in
the 1953-54 study were found in 1972-73. This ap-
parent extinction may have been due to competition

with the closely related Mesocyclops edax now preva-

lent in the reservoir. _
The majority of the changes in the zooplankton com-

munity seemed to be caused simply by in_troduction 'of
new species, in mMOst Cases without exclusion of species
already present. The speed of colonization was rapid
with 73% of the taxa occurring in both studies. :I"hc
structure of the copepod assemblage seemed to stabilize
quickly, whereas the cladocerans and rotifers showed
continued additions. It was proposed that this lag may
have been due to the distance of dispersal from source

populations.

INTRODUCTION

Temporal changes in the species composition of the
limnetic zooplankton community of natural lakes have
been the interest of many publications (e.g., Brooks
and Dodson, 1965; Smyly, 1972; Edmondson, ]269;
Zyblut, 1970; McNaught and Buzzard, 1973; and Rich-
ards, Goldman, Frantz and Wickwire, 1975). However,
relatively little information 1s available on long-term
changes in this community in man-made lakes (Mur-
phy, 1962 and Luferova and Monakov, 1966). This is
unfortunate since reservoirs are becoming increasingly
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prevalent structures in many areas (Jenkins, 1964).

Moreover, it is often possible to study these bodies of
water from their construction, which is usually not the
case with natural lakes.

From June, 1953, to November, 1954, the plankton
development in Woods Reservoir, Franklin County,
Tennessee, was studied by Yeatman (1956). His paper
presented an excellent opportunity to study the pl-fysi-
cochemical and zooplankton composition changes In a
reservoir. Since the original study was performed _only
on the part of the reservoir below Morris Ferry Bridge,
our investigation was restricted to that area. |

Woods Reservoir was constructed on the Elk River
by Arnold Engineering Development Center as a source
of water to cool wind tunnels. It first reached full-pool
level in the winter of 1952-53 (Benson, 1959). It has
» maximum depth of about 20 m at f_ull—pool and an
area of 1620 ha. Most of the reservoir above Morris

Ferry Bridge is less than 1.5 m deep except for the

is Jocated at an elevation of 275 m, creating
¢ discharge during stratification. This 1m-
different from most others in Tennessee
¢ built for flood control, navigation

penstock

a hypolimneti
poundment is
in that it was no

or power.

MATERIALS AND METHODS

! ' de-

Several physical and chemical aspects of the water were
termined Emmhly in July and August, 1972, and January
through May, 1973. The transparency of the waler was meas-
ured with a 62 cm, all-white Secchi Disc, Temperature pro-

files were established with a thermistor. A Van-Dorn Bottle

ater from various depths and a Hach I{it
was used to collect w b g

h Chemical Company, Ames, Jowa) was uti or
éal}ﬂ%ctcrminaﬁnns, i.e-, dissolved oxygen, pH, alkalinity and

hardness. _ _ .

Eight plankton sampling stations were chosen in the reservoir
and monthly samples were taken from‘June, 1972, to May,
1973 (exclusive of December). A centrifugal plankton pump

k-Bumpus
used from June through August and a Clar
;rla:nkton Sampler was utilized from September through May.
Details of sampling procedures may be found In E_Jmore (1973).
Quantitative plankton samples were preserved 1n a 10% for-

malin solution and a live sample was taken on each sampling

date in case there werc soft-bodied forms present which could

not be identified after fixation. An extensive qualitative survey
was carried out for each sampling date before quanuﬁf]auﬂn
was attempted. Estimations of population densities WEre f.:tcr;
mined either by making total counts of the organisms 11rtml
sample or by counting all of the animals in two tO five

subsamples.

Rotifer genera were i

dentified with Edmondson (1959) and
most rotifer species were determined using Voigt (19

56, 1957):
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Other taxonomic references for the rotifer species were:
strom (1940) for Brachionus and Platyias, p;chmm;r cf 144&!;1)
for Keratella and Bartos (1948) for Hexarthra. Other taxonomic
references used were: Bronson (1959) for the Gastrotrich
Brooks (1957) for Daphnia, Deevey and Deevey (1971) fm:
Eubosmina, Brooks (1959) for all other cladoceran species
Wilson ( 1959) for calanoid copepods, Yeatman (1959) fm:
c}'Cl?pﬂ_lﬂ copepods, Wilson and Yeatman (1959) for the har-
pacticoid copepod and Cook (1956) for Chaoborus.

RESULTS

Physicochemical Data

The physicochemical data collected in 1972 are com-
pared to the 1954 data in Table 1. Water transparency
was greater i 1972 than in 1954. The differences in
the values may have been due to differences in acuity
of vision and/or technique of the researchers. How-
ever, a reading of 3.4 m recorded by Yeatman (un-
published data) in August, 1969, was found to be con-
siderably greater than any recorded in his original
study.

The values for dissolved oxygen in surface water were
low in 1954 compared to 1972. Surface water pH was
slightly higher in 1972 but this factor can vary greatly
over a short period of time. Temperature, total alka-
linity and total hardness of surface water were greater
in 1954. Phenopthalein alkalinity was detected twice in
1954, whereas none was found in 1972. Magnesium
hardness was greater in 1972. Additional physical and
chemical data for 1972-73 may be found in Elmore
(1973).

Zooplankton Data

Since taxonomy tends to change with time, revisions
must be made before comparisons can be attempted in
a study of this type. The Daphnia reported as Daphnia
longispina galeata in Yeatman’s study is now called
Daphnia ambigua (Brooks, 1957 and Yeatman, per-
sonal communication). Diaphanosoma brachyurum was
reported in the 1953-54 study, but Diaphanosoma
leuchtenbergianum 1s a more recent name for the lim-
netic species of the genus. Since the genus Bosmina was
reworked by Deevey and Deevey (1971), little can be
said about species changes in this taxon and it is as-
sumed that the species present is the same as in the
original study. Pedalia reported in the 1953-54 investi-

gation i1s now referred to as Hexarthra (Hemming,
1955 in Edmondson, 1939).

| Yeatman (1956) used Pennak (1953) for determina-
tion of the rotifers and Chaoborus. Since the keys in
this reference result in generic determinations, only
genera could be compared in these taxa. In all other
groups, comparisons are made at the species level.

Seasonal quantitative zooplankton data for the 1972-
73 study may be found in Elmore (1973). Taxa col-
lected during both studies are compared in Table 2.

Forty-five species of rotifers were collected during
the 1972-73 study. Of this number, 32 have been re-
ported to be limnetic. All of the genera of rotifers col-
lected in 1953-54 were found in 1972-73. In addition,
seven new genera were encountered, of which all but
two have been reported to be primarily limnetic.

Seventeen species of cladocerans (eight limnetic)
were found during this study, whereas only six species
(five limnetic) were reported in 1953-54. Daphnia pu-
lex disappeared by 1972, and Daphnia parvula, Daph-
nia retrocurva, Daphnia galeata mendotae and Lepto-
dora kindtii found their way into the impoundment
and established populations.

Twelve species of copepods (six limnetic) were en-
countered during the recent study, whereas nine species
(seven limnetic) were found in the 1953-54 investiga-
tion. All limnetic species present in 1953-54 were col-
lected in this study, except Mesocyclops leuckarti.

Chaoborus was collected in both studies. Neogossea,
a gastrotrich, was found only in 1972.

Many more species of benthic Crustacea were col-
lected in 1972-73 than in 1953-54. This may have been
due to differences in sampling techniques, as the 1972-
73 samples were collected using an oblique tow which
often started near the bottom at the shallower stations.

DISCUSSION

Physicochemical changes similar to those which oc-
curred in Woods Reservoir have been noted in other
reservoirs which were studied for several years after
impoundment. The Dnieper Reservoir, Russia, was con-
structed in 1934 and low oxygen conditions were pres-
ent for its first two years of existence due to decompo-

TABLE 1. Summer physical and chemical parameters of Woods Reservoir limnetic surface water, 1954 and 1972.

Parameter 31 July 1954 4 Aug 1954 21 Aug 1954 8 July 1972 5 Aug 1972
Secchi Disc o )
Transparency (m) 27 24 2.4 — 3.2
Oxygen (mg/1) 5.5 5.3 3.5 7.0 7.0
pH 8.4 8.2 8.0 8.6 8.4
Temperature (°C) 31.8 30.5 30.5 27.5 28.0
Phenopthalein
Alkalinity (mg/1 CaCQO;) 0.0 — 8.0 0.0 0.0
Total Alkalinity
(mg/1 CaCO,) 96.0 —_ 85.8 70.0 75.0
Calcium (mg/1 CaCOj) — — 265.0 =

75.0Y

Magnesium (mg/1 CaCOy;) - — 4.9

8 — all 1954 data from Yeatman (1956)
b = total hardness
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TABLE 2. Zooplankton of Woods Reservoir in 1953-54

Pleuroxus denticulatus

and 1972-73. Birge* | 0
~ — = - = Chydorus sphaencus
-~ ) (yearl}rﬁmean., no./ m*) Cogemi:’; |
fera: nychodiaptomus san-

Ro;:;r:mN Pallas X 70 guineus (S. A. F orbes) X 18
Euchlanis Ehrenberg® X 2 Skistodiaptomus palli- _
Kellicottia Ahlstrom X 15 dus (Herrick) X 450
Keratella Bory de St. Skistodiaptomus

Vincent X 23908 reichardi (Marsh) X 557
Platyias Harring X 9 Mesocyclops edax
Trichotria Bory de St. (S. A. Forbes) X 548
Vincent* O 16 Mesocyclops leuckarti
Lecane Nitzsch X 14 (Claus) X 0
Monostyla Ehrenberg® O 7 Cyclops vernalis Fischer X T
Trichocerca Lamarck X 93 Cyclops thomast
Gastropus 1mhof O 80 (S. A. Forbes) X 232
Asplanchna Gosse X 717 Paracyclops fimbriatus
Ploesoma Herrick 0O 543 poppei (Rehberg)* O i
Polyarthra Ehrenberg X 8540 Tropocyclops prasinus
Synchaeta Ehrenberg O 10690 (Fischer) X 11
Filinia Bory de St. Eucyclops prionophorus
Vincent X 30 Kiefer*® O T
Hexarthra Schmarda X 13 Eucyclops speratus
Sinantherina Bory de St (Lilljeborg) * O J
Vincent O 36 Eucyclops agilis
Conochiloides Hlava X 209 (Koch) * O T
Conochilus Hlava X 458 Canthocamptus vagus
Coilotheca Harring O 8 Coker and Morgan* O T
Cladocera: Miscellaneous:
Leptodora kindtii Neogossea Remane O 31
(Focke) O 53 Chaoborus Lichtenstein X T
Sida crystallina
(O. F. Miiller)* O T & . . .
Latona setifer = not limnetic species
. X = present
(O. F. Miiller)* O T A 4
- — absent
Rinplmcscens teuch: T = less than one organism per cubic meter
tenbergianum Fischer X 302 o = S pe
Daphnia ambigua
Scourfield X T sition of flooded organic matter (Frey, 1968). Two
Daphnia pulex Leydig years after Garrison Reservoir was constructed on the
emend. Richard X 0 Missouri River, bed-element solutes added 10 ppm (o
Daphnia parvula the annual average alkalinity and 14 ppm to annual
Fordyce O 878 average hardness (Neel, 1966). These two parameters
Daphnia retrocurva then declined below inflow levels three years later.
Forbes O 543 The above explanations are probably applicable to
Daphnia galeata Sars Woods Reservoir. Since the reservoir reached full-pool
mendotlae Birge O 1091] level for the first time in the winter of 1952-53 (Ben-
Simocephalus son, 1959). the 1954 data were taken approximately
serrulatus (Koch)* O L 1.5 years after impoundment. Microbial activity could
Ceriodaphnia quadrangu- have still been dominant, thus producing a low oxygen
la (O. F. Miiller) X 67 condition in conjunction with possibly a slightly higher
Bosmina Baird or temperature and lower transparency. Bedrock would
Eubosmina Seligo X 1318 probably have still been exposed at this time, resulting
Eurycercus lamellatus in leaching of ions into the water and increased alka-
(O. F. Miiller)* O T linity and hardness. As the years went by, the organic
Camptocercus rectirostris material was broken down and carried downstream.
Schgdler® O T The exposed bedrock was covered by sediment and
Alona gutiata Sars*® O iy the leached ions carried away. These actions would re-
Alona rectangula Sars* O 5 sult in a decrease in alkalinity and hardness, and in-
Leydfgia_quadmngularfs creases in transparency and dissolved oxygen.
(Leydig) ® 2 The changes in zooplankton species composition are

— ——
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not as easy to explain as the physicochemical data be-
cause of changes in taxonomy and unequal degrees of
!.homughness of different investigators. Even consider-
ing these problems, there seemed to be some real
changes which could be discerned. Of the five genera
of limnetic rotifers found only in the 1972-73 study,
three were in the reservoir for more than one sampling
period. Of these three, Synchaeta and Ploesoma were
found in considerable densities. Thus, it is probably
reasonable to say that several genera of rotifers have
become established in Woods Reservoir in addition to
the ones originally found. Murphy’s (1962) data on
the plankton development in the newly formed Lake
Meredith seem to corroborate these findings. Thus, for
rotifers, the new environment of a reservoir contains
many microhabitats. Some are filled immediately with
persistent genera, whereas others are gradually filled
over the years with little loss of the original genera.

The limnetic cladocerans exhibited a pattern similar
to the rotifers with the exception of the loss of Daphnia
pulex. There are at least two possible explanations of
this apparent extinction. It could have been muisidenti-
fied, as our specimens determined with the use of
Brooks (1957) to be Daphnia parvula keyed out to
D. pulex in the reference used in the 1953-54 study,
i.e., Pennak (1953). If D. pulex were actually present
in the impoundment, it could have been eliminated by
size selective predation. Galbraith (1966) found that
D. pulex was replaced by Daphnia galeata and Daphnia
retrocurva because of size selective predation by Salmo
gairdneri. Hall (1964) observed that adult cisco (Leu-
cicythys atredi) and black crappie (Pomoxis nigroma-
culatus) consumed the larger D. pulex but not the
smaller D. galeata mendotae.

Until the threadfin shad (Dorosoma petenense) was
introduced in 1955, there were no forage species that
regularly inhabited the limnetic zone in Woods Reser-
voir (Benson, 1959). This species is known to be a
voracious planktivore (Applegate and Mullan, 1969).
White crappie (Pomoxis annularis) were also intro-
duced in 1955. Black crappie were not present in
either 1953 or 1956 (Benson, 1959), but they must
have been introduced into the impoundment as a catch
of fish was observed in the spring of 1973 composed of
primarily black crappie.

The 1953-54 cladoceran species composition was
comprised of species common to the area prior to im-
poundment. The species assemblage of Woods Reser-
voir in 1972-73 included both thesc species and others
common to glaciated northern latitudes. This was es-
sentially the same situation found in Bull Shoals Reser-
voir (Applegate and Mullan, 1969) and in many Ten-
nessee Valley reservoirs (Bunting, 1970).

The copepods did not exhibit a colonization pattern
similar to the rotifers and cladocerans. The same spe-
cies present in the 1953-54 study were also present in
1972-73 with the exception of Mesocyclops leuckarti.
Yeatman (1956) collected this species in the Elk River
prior to completion of the Woods Reservoir dam. He
also collected it in the reservoir during his 1953-54
study and in 1956 (Yeatman, personal communica-
tion). However, it was not found in several of his
summer samples taken since 1956 and it probably no

longer inhabits this impoundment. Perhaps this species
was not able to compete with the closely related Meso-
cyclops edax which is now abundant in the reservoir.

One striking aspect of the data was the rapidity of
colonization. A rough estimate of the speed of coloniza-
tion was derived by comparing data collected from
June to October in 1953, 1954 and 1972. Seventy-three
percent of the total taxa found in 1972 was already
present in 1954, including 75% of the rotifer genera,
67% of the cladoceran species and 125% of the cope-
pod species. All of the species of copepods and clado-
cerans found in 1954 were present in 1953, whereas
only 50% of the rotifer genera collected in 1954 were
found in 1953. Therefore, the number of rotifer genera
showed a relatively steady increase between 1953 and
1954 and between 1934 and 1972, whereas the number
of cladoceran species showed no increase between 1953
and 1954 but did exhibit an increase between 1954 and
1972. The number of copepod species stabilized as the
cladocerans did between 1953 and 1954, but a decrease
occurred in 1972 due to the loss of Mesocyclops letic-
karti.

The distance of dispersal has been suggested to be
important in studies of island colonization (MacArthur
and Wilson, 1967) and this factor appears to be sig-
nificant in explaining the patterns of colonization In
Woods Reservoir. The lag in species additions noted 1n
the cladocerans may be explained by the long distances
from source populations, since three of the new species
found in 1972 are usually restricted to northern areas
(Brooks 1957, 1959). These three species (Leptodora
kindtii, Daphnia retrocurva, and Daphnia galeata men-
dotae) have been found in the southeastern United
States only in recent years in man-made impoundments
(Bunting, 1970). Since no reservoirs were in close
proximity to Woods Reservoir during the period of
colonization, it is reasonable to assume that introduc-
tion of these species would be slow. The same ex-
planation may apply to some of the rotifers although it
would be difficult to ascertain since only genera were
compared in this group.

The persistence of the taxa once they had arrived
was another outstanding feature of the data. Some
studies have shown very little change in the species
roster of the limetic zooplankton of lakes (Smyly, 1972;
Edmondson, 1969 and Zyblut, 1970) and Murphy
(1962) and Luferova and Monakov (1966) found that
few species were lost during the colonization of two
different reservoirs. Other investigations have shown
large changes in species composition attributed either
to predation, competition, eutrophication or a combina-
tion of these factors (Hrbéacek, 1962; Brooks and Dod-
son, 1965; Wells, 1970; McNaught and Buzzard, 1973;
Richards., Goldman, Frantz and Wickwire, 1975). Of
the numerous taxa originally reported from Woods
Reservoir, apparently only Daphnia pulex and Meso-
cyclops leuckarti were eliminated after 19 years. In-

deed, this is a very slow rate of species turnover.

ACKNOWLEDGMENTS

Appreciation 1is extended to Dr. Harry C. Yeatman for the
use of his unpublished data and taxonomic clarification of the

original study. We thank Dr. Bruce C. Cowell, Darrell Vodopich




g ACADEMY OF SCIENCE

136 JOURNAL OF THE TENNESS
h. Trans. Amer. F;

. trout and yellow perc €r FlSh
and Grace Wyngaard for review and criticism of the manu- B&gﬂﬁ(;g . ental approach to th -
script. Thanks go to Martin Hegyi, James Vancil, Edwin Rob- Hall, D. J. 1964. An experime b P T O the dynamje, of
ertson, Jerry Henderson and Gerald Eddlemon for taxonomic o natural population of Daphnia galeata mendotae. Ecology
assistance- . 45:94-112. : .

We are especially indebted to Gray and Judy Haun, Wilton Hrbacek, J. 1962. Species composition and the amouny the
Orton and John Wallace for help with sampling. Lastly, much o ]a!nkton in relation to the fish stock. Rozpravy CSAvV
gratitude must be expressed to the senior author's wife, Bar- ﬁ)adlzt Mat. a prir. Ved 72(10.):1'11116‘ ’
bara B. Elmore, for many hours of patience and labor. Jenkins, R. M. 1964. Reservorr fishery research_ Strate and

tics. United States Department of the Interior, Byre,), of

g d Wildlife, Circular 196.

- ' jes an
Lusfg?;:aFi?eXf and A. V. Monakov. 1966. Zooplankio

Rybinsk Reservoir in 1956-63. In: Plankton and be

LLITERATURE CITED N of the

nl.hOS of

Ahlstrom, E. H. 1940. A revision of the rotatorian genera ; ters. Edited by B. K. Shtegman. Trudy Instit
Brachionus and Platyias with descriptions of one new Speci€s ]Bqlallédiiwifnutrennikh Vod. 12(15):41-60. (Translateg frg:;
gnd two new varieties. Bull. Amer- Mus. Nat. Hist. Article Rfssigﬂ by M. Raveh, Israel Program for Scientific Transla.

, 18:143-184. :
. 1943. A revision of the rotatorian genus Keratella with 11012531;“[_ R. H. and E. O- Wilson. 1967. The theory of
ie;]criplions of three new species and five new varieties. Bull. M?;iar: q bfogebgrﬂPhY- Princeton University Press, Princetop
er. Mus. Nat. Hist. Article 12, 80:411-457. '

Applegate, R. L. and J. W. Mullan. 1969 Ecology of Daphnia e 2123 pf) C. and M- Buzzard. 1972. Changes iy
in Bull Shoals Reservoir. U.S. Bureau of Sport Fisheries and McNaught, .- lations in Lake Ontario (1939-1972). Pm
Wildlife. Resea _ plankton popuia _ <). Proc.

, Research Report 74. 23 p. . 16th Conf. Great Lakes Res. 1973:76-86.

Bartos, E 1948. On the Bohemian species of the genus Pedalia s '196 2. The development of a plankton commyp;
Barrois. Hydrobiologia 1:63-77. Mprphy, v 4 ndment in Wise Co- Texas. Dissert. A y

Benson, N. G. 1959. Fish management on Woods Reservoir. g;(fs‘){‘f;; 6“;’5%“ ' - Abstr,
Jour. Tenn. Acad. Sci. 34(3):172-189. ' ¥ ' : 13 -

Brooks, J. L. 1957. The syst(ematics of North American Daph- Neel, J. K. 1966. Imp %t cg rFeizrVO%r‘]i.e I{_}ml;:rz? olo%y%rn NﬁrEh
nia. Mem. Conn. Acad. Arts Sci. 13:1-180. h ?m:srlcpa. 51?7%“;5;13 by D. G. y. ty of Wisconsin

. 1959, . In: biology. Edited by [Css- P, o ~ .
W. T. Edmon%&i?c?;?m Wilerreasrl;l:lw aStgfls, Inc.,gyp. 587-656. Pennak, R. W. 1953. Fresh-gater Ylnvirt%%;ates of the United

Brooks, J. L. and S. I. Dodson. 1965. Predation, body size, and .States. Ronald Press Co., New 'I?r C v P.
composition of plankton. Science 150:28-35. Richards, R. C., C. R. Goldman, T. C. Frantz ?and R Wick-

Brunson, R. B. 1959. Gastrotricha. In: Freshwater biology. wire. 1975. Where have 5111 the Daphnia gone'! Tl_le decline
Edited by W. T. Edmondson. John Wiley and Sons, Inc., p. of a major cladoceran in Lake Tahoe, California-Nevada
406-419. Verh. Internat. Verein. Limnol. 19(2) :835-842.

Bunting, D. L. 1970. The Cladocera and Copepoda of Ten- Smyly, W. J. P. 1972. The crustacean zooplankton, past and
nessee I. Limnetic Cladocera of east Tennessee and the TVA present, in Esthwaite Water. Verh. Internat. Verein. Limnol.
reservoirs. Jour. Tenn. Acad. Sci. 45(1):2-5. 18:320-326.

Cook, E- F. 1956. The nearctic Chaoborinae (Diptera: Culici- Voigt, M. 1956. Rotatoria-Die Radertiere Mitteleuropas. Vol. I
dae). Univ. Minn. Agr. Exp. Sta. Tech. Bull 218. Gebruder Borntraeger, Berlin-Nikolasse. 508 p.

Deevey, E. S, Jr. and G. B. Deevey. 1971. The American —— 1957. Rotatoria-Die Radertiere Mitteleuropas. Vol. IL
species of Fubosmina Seligo (Crustacea, Cladocera). Limnol. Gebruder Borntraeger, Berlin-Nikolasse. 330 p.

Oceanogr. 16(2):201-218. Wells, L. 1970. Effects of alewife predation on zooplankion

Edmondson, W. T. 1959. Rotifera. In: Freshwater biology- populations 1n Lake Michigan. Limnol. Oceanogr. 15(4):
Edited by W, T. Edmondson. John Wiley and Sons, Inc., p. 556-565.

420-494.

Wilson, M. S. 1959. Calanoida. In: Freshwater biology. Edited
by W. T. Edmondson. John Wiley and Sons, Inc., p. 738-7%.
Wilson, M. S. and H. C. Yeatman. 1959. Harpacticoida. In:

Freshwater biology. Edited by W. T. Edmondson John Wiley
and Sons, Inc., p. 815-858.

—+——. 1969. Cultural eutrophication with special reference to
Lake Washington., Mitt. Internat. Verein. Limnol. 17:19-32.
Elmore, J. L. 1973. Long-term changes in zooplankton species
composition and selected physicochemical parameters in

Woods Reservoir, Tennessee. M. S. Thesis, University of Yeatman, H. C. 1956. Pla ‘ o
; . s B, Gs . nkton studies on Woods Reservoir,

Tennessee, Knoxville, Tennessee, 86 p. o Tennessee. Jour. Tenn. Acad. Sci. 31(1):32-53
Frey, D. G. 1968. Reservoir research-objectives and practices . 1959. Cyclopoida. In: Freshwater giolc;gy Edited by

with an example from the Soviet Union- In: Proceedings of W. T. Edmondson. John Wiley and Sons, Inc., p. 795-815

reservoir fishery resources symposium, April, 1967, Athens, Zyblut, E R. 1970. Long-term changes in the limnology and
Ga. §outhem Division, {kmencan_ Flsherlcs_Sor.:lety. pP. 391-404. macrozooplankton of a large B 't'gh Columbia lak J. Fish
Galbraith, M. G. 1967. Size-selective predation on Daphnia by o GEh kg W o HERE

Res. Bd. Canada 27:1239-1250.

— , @ recent publication of the U. S.
for $15.00 from NTIS, U. S. Dent mation Center is now available as CONF-771114
book contains 49 selecized i)al;ers ?rc;m T Springfield, Virginia, 22161. The
Ecology L_aboratory; the Institute ymposium sponsored by the Savannah River

ity of Georgia; Savannah River Na-




