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ZOOPLANKTON LIMNOLOGY OF BEAVER AND DEGRAY RESERVOIRS

IN ARKANSAS

Research during the year 1975-76 continued to emphasize studies of
seasonal changes in patterns of zooplankton abundance and biomass in Beaver
and DeGray Reservoirs. Zooplankton samples were taken monthly from three
stations on Beaver Reservoir (Figure 1) during the period May 1975 through
May 1976. Collections from DeGray Reservoir were made weekly from a single
station (Station 1) during the period April 1975 through December 1975.
Beaver collections were obtained by taking oblique tows using a Miller
sampler equipped with no. 10 mesh. The DeGray program entailed stratified
vertical samples taken at 5 m intervals to 20 m and 20 @ to 2 m off of the
bottom using a 29.5 cm aperture Birge closing net equipped with no. 20

mesh.,

Beaver Reservoir

Abundance data for the three Beaver stations are given in Tables 1-3,
Seasonal patterns based upon total organism densities are graphically
illustrated in Figures 3-5. Spring pulses were evident at Stations BS5
and B7; such were not recorded at Bl, a relatively low standing crop
having been characteristic of the entire sampling year. An autumn pulse also
was observed for B7; both Copepoda (mostly nauplii, but all life history

stages were present) and Cladocera (Bosmina longirostris was dominant)

contributed to this increase. Figure 6 represents a mean seasonal pattern
based on data from all three stations. The pattern does not resemble that
for any given station; the appearance of a fall pulse is mostly influenced
by B7 and to some extent by the overall autumn, winter, and early spring

increase recorded for BS.



Tables 4-6 are compilations which summarize mean annual zooplankton
densities at each of the three sampling stations for the periods April
1965 through June 1966, August 1970 through July 1971, and June 1972
through May 1976. At Bl, significantly greater densities were recorded
during 1965-66 (Applegate and Mullan, 1967) and 1970-71 (Damico, 1972)
than during the entire period 1972-76, although a slight increase was
detected in 1975-76. A slightly different pattern was noted at B5 and
B7?, where significant increases over 1972-75 were observed during 1975-76.
In general, the period 1972-75 was characterized by low zooplankton production,
slightly increasing from year to year, but increasing by nearly two-fold in
1975-76 over the previous year (Table 7). Lowest production was recorded
for 1972-73 (a flood year). Maximum abundance values were obtained during
1970-71 at B5 (cf. Applegate and Mullan, 1967 and Damico, 1972 with our
data).

Zooplankton biomass data for the period May 1975 through May 1976
are presented in Table 8. A summary of formulae used in the computation
of biomass values is appended to Table 9. The method employed to obtain
these data involved a much refined version of the procedure presented by
Schmitz, et al (1975). Modifications embraced the separation procedure,
production and preparation of glass fiber filteras, drying procedure, and
the use of a Cahn Electrobalance (Model M-10, and subsequently Model 4100).
Details of these refinements will be the subject of a separate and subsequent
report. It should be noted that all dry weight data were obtained from
material preserved in 3% formalin,

Of considerable interest are data presented in Table 9. These data
represent replicated zooplankton counts and replicated biomass determinations

from all three stations for the period July 1975 through May 1976.



Comparisons reveal some degree of parallelism on a relative basis; i.e.,
note that greater biomass values generally correspond with greater
abundance values, especially at B7. However, one for one correspondence
cannot be expected since larger zooplankters in smaller numbers may equate
to greater biomass than greater numbers of smaller zooplankters. Further,
some replicated counts and some replicated biomass determinations show

a considerable range of error. A similar data base extended over a much
longer period of time is needed before general interpretations can be
reasonably attempted. Even so, such interpretations are vulnerable to
the dangers of not having weight data for individual species of dominant
zooplankters,

Table 10 presents mean dry weight values from each of the three
sampling stations for the period May 1975 through May 1976. Figures
7-9 are based upon these mean values, and are presented for the purpose
of providing a better picture of seasonal zooplankton biomass patterns
during the 1975-76 period. A small early winter peak and a well-defined
apring pulse (1976) were evident at Bl. Spring pulses (1975 and 1976)
were apparent at BS. A bimodal pattern, involving a spring ﬁulse (1975)
and a fall pulse (1975) followed by a spring pulse (1976) was recorded
at B7?. A fundamental correspondence could be detected between overall
seasonal abundance patterns and biomass patterns; however, pint for point
correlations could not be established for reasons already stated above
(cf. Figures 3-5 with 7-9).

In recognition of the probable ultimate need for dry weight data
derived from individual zooplankton species and from size classes within
species, two predominate species from Beaver Reservoir were selected for
the purpose of assessing a procedure necessary to obtaim such. A brief

account of this procedure follows.



Specimens of Daphnia parvula and Bosmina longirostris were removed

from the sample using Irwin loops and with the aid of a binocular dissecting
microscope. All specimens were taken from a BS5 sample collected on
22 May 1975, To ensure consistent counts and ''clean'" subsamples, each
subsample was counted three times. D. parvula specimens were measured
using a calibrated ocular micrometer and sorted into '"large" (greater than
0.75 mm head to base of spine length) and "small" (less than 0.75 mm head
to base of spine length) size classes. A predetermined number of
individuals representing each species and size class were then placed in
preweighed aluminum foil planchets. The planchet subsamples thus prepared
were dried under vacuum at 60 C for 24 hr, removed to a dessicator until
cooled to room temperature, and weighed on a Cahn Electrobalance (Model
M=10). Results are given in Table 1l.

water samples for seston and dissolved solids determinations were
taken monthly with a 3.1 1 nonmetallic Kemmerer water bottle from Bl1,
BS, and B? during the period March 1975 through May 1976. Seston was
removed using a Foerst centrifuge, dried for 24 hr at 60 C, weighed on
a chain-o-matic analytic balance, combusted at 650 C for 20 min, and
reweighed. Loss on ignition was taken as % organic seston. Seasonal
patterns are given in Figures 10-12. The fragmentary nature of these
patterns may be attributed to errors in procedure through December 1975.
A modified procedure was instigated in January 1976 (so indicated on
figures). Modifications entailed: (1) collection of seston on 15 mm
glass fiber filters; (2) drying under vacuum at 60 C; (3) weighing with
a more sensitive balance (Cahn Electrobalance, Model M-10); and (&)
combustion for 2 hr at 450 C. A marked reduction in obvious errors
stemming from inadequately sensitive gravimetric techniques was noted

following initiation of these modifications.
4



For dissolved solids determinations, the water samples (from which
seston had been removed) were evaporated. The total residue was collected
in tared crucibles, dried at 60 C for 24 hr, weighed on a chain-o-matic
analytic balance, combusted at 650 C for 20 min, and reweighed. Loss on
ignition was taken as ¥ organic dissolved solids. The only modification
introduced into this set of procedures was drying under vacuum at 60 C
beginning in January 1976, Seasonal patterns are presented graphically

in Figures 13-15.

DeGray Reservoir

Table 12 presents weekly abundance data based upon continuous 50 m
vertical net hauls taken at Station 1, DeGray Reservoir, during the
period 9 April through 17 December 1975. Figure 16 represents a series
of seasonal plots of these data., With the exception of the spring season,
rotifers clearly were the dominant zooplankters in terms of abundance,
Copepods generally were subdominant. Collectively, the Entomostraca
almost never attained a position of dominance, owing to low demsities of
Cladocera. Strong pulses in total zooplankton abundance were not observed,
although fluctuating maxima were recorded for both spring and fall seasons.
No doubt, a classical bimodal pattern might have been more pronounced had
a monthly sampling program been employed, although the relatively low total
abundance values recorded throughout the collecting period would have
dampened any sharp or contrasting patterns. However, these data must be
interpreted with caution, for the low density values may be attributed in
part to the clogging effects upon a relatively small net that is hauled
through a 50 m water column.

Total net seston and zooplankton dry weight data for Station 1, DeGray
Reservoir, during the period 16 April through 17 December 1975 are presented

in Table 13. These data are represented as a series of seasonal plots
5



in Figure 17. Fluctuating pulsea in zooplankton biomass were recorded
for late spring-early summer and fall seasons. When weekly data were
meaned for each month, a bimodal pattern characterized by a spring pulse

and a weaker fall maximum emerged (Figure 18).

Co a

Since 1972, continued efforts have been directed toward the
establishment of an inventory of copepod speciea occurring in the limnetic
waters of Beaver Reéervoir. In 1974, the same goal was extended to
include the copepod species inhabiting DeGray Reservoir. Early efforts
revealed relatively few species in Beaver Reservoir (see Schmitz, 1974),
presumably because of extremely low zooplankton production during 1972-73.
It may be noted that this phenomenon occurred subsequent to flood
conditions in 1971. Examination of samples representing the 1976-77
period yielded the greatest diversity of copepod species both for Beaver
and DeGray Reservoirs.

A list of species identified to date is given for each reservoir.
Cyclopoid specimens were prepared according to the method of Pennak
(1963) and calanoids as necessary according to Yeatman (1959). The
following sources were used in the confirmation of calanoid species:
Herrick (1883), Humes and wilson (1951), Schacht (1897, 1898), and

wilson (1959). Pennak (1963) and Yeatman (1959) were used for cyclopoids.

Beaver Reservoir
Calanoida:

Diaptomus reighardi Marsh 1895

Diaptomus sanguineus S. A. Forbes 1876

Osphranticum labronectum S. A. Forbes 1882




Cyclopoida:

Cyclops bicuspidatus thomasi S. A. Forbes 1882

Cyclops varicans rubellus Lilljeborg 1901

Cyclops vernalis Fischer 1853

Eucyclops prionophorus Kiefer 1931

Bucyclops agilis (Koch) 1838

Fucyclops speratus (Lill jeborg) 1901

Macrocyclops albidus (Jurine) 1820

Mesocyclops edax (S. A. Forbes) 1891

Orthocyclops modestus (Herrick) 1883

Paracyclops fimbriatus poppei (Rehberg) 1880

DeGray Reservoir

Calanoida:

Diaptomus reighardi Marsh 1895

Epischura fluviatilis Herrick 1883

Cyclopoida:

Cyclops bicuspidatus thomasi S. A. Forbes 1882

Cyclops varicans rubellus Lill jeborg 1901

Cyclops vernalis Fischer 1853

Bucyclops agilis (Koch) 1838

BEacyclops prionophorus Kiefer 1931

Eucyclops speratus (Lilljeborg)

Mesocyclops edax (S. A. Forbes) 1891

Orthocyclops modestus (Herrick) 1883

Tropocyclops prasinus (Fiscrer) 1860




Additional Remarks: Although the Harpacticoida are recognized as
a benthic group, it is here noted that several specimens (at least six

females with eggs) of Canthocamptus staphylinoides appeared in the

27 March 1977 sample taken from Station B5 on Beaver Reservoir,
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Figure and Table Legends

Figure 1. Map of Beaver Reservoir showing the locations of sampling
stations designated by the United States Fish and Wildlife Service.

Figure 2. Map of DeGray Reservoir showing the locations of sampling
stations designated by Nix, et al. (1974, 1975). All collections
herein reported on were taken from Station 1 (reproduced by
permissions from Nix, et al., 1975).

Table 1, Densities of zooplankton organisms occurring at Station Bl,
BeaverReservoir, during the period May 1975 through May 1976.
Data are expressed as organisms per liter (o/1).

Table 2, Densities of zooplankton organisms occurring at Station BS,
Beaver Reservoir, during the period May 1975 through May 1976.
Data are expressed as o/1.

Table 3. Densities of zooplankton organisms occurring at Station B7,
Beaver Reservoir, during the period May 1975 through May 1976.
Data are expressed as o/1.

Figure 3. Seasonal pattern of total zooplankton densities occurring
at Station Bl, Beaver Reservoir, during the period May 1975 through
May 1976.

Figure 4, Seasonal pattern of total zooplankton densities occurring at
Station BS5, Beaver Reservoir, during the period May 1975 through
May 1976.

Figure 5. Seasonal pattern of total zooplankton densities occurring
at Station B7, Beaver Reservoir, during the period May 1975 through
May 1976. Note that a sample was not taken during June 1975.

Figure 6. Mean seasonal pattern of total zooplankton densities occurring

in Beaver Reservoir (Stations Bl, BS, and B?) during the period
May 1975 through May 1976. The dashed line between May and July
reflects the lack of a sample from B?7 during June.

Table 4. Summary of mean annual zooplankton densities occurring at
Station Bl, Beaver Reservoir, for the periods April 1965 through
June 1966, August 1970 through July 1971, and June 1972 through
May 1976. Data are expressed as o/1l.

Table 5. Summary of mean annual zooplankton densities occurring at
Station BS5, Beaver Reservoir, for the periods April 1965 through
June 1966, August 1970 through July 1971, and June 1972 through
May 1976. Data are expressed as o/1.

Table 6. Summary of mean annual zooplankton densities occurring at
Station B7, Beaver Reservoir, for the periods April 1965 through
June 1966, August 1970 through July 1971, and June 1972 through
May 1976. Density data are expressed as o/1.
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Table 7. Summary of mean annual zooplankton densities occurring in
Beaver Reservoir (Stations Bl, BS5, and B?7) for the periods April
1965 through June 1966, August 1970 through July 1971, and June
1972 through May 1976. Mean densities are expressed as o/1.

Table 8. Replicated total zooplankton dry weight values for Beaver
Reservoir (Stations Bl, BS, and B?7) during the period May 1975
through May 1976.

Table 9. Comparison of replicated total zooplankton counts (o0/1) and
replicated total zooplankton dry weight determinations (ng/l) for
Beaver Reservoir (Stations Bl, B5, and B?) during the period July
1975 through May 1976. Replicated subsamples are designated

Rl and RZ'
Table 10. Mean total zooplankton dry weight values (mg/l based on

R, and R, subsamples) for Beaver Reservoir (Stations Bl, BS, and B7)
diring the period May 1975 through May 1976.

Figure 7. Seasonal pattern of total zooplankton biomass (mg/l X 103 dry
weight) occurring at Station Bl, Beaver Reservoir, during the period
May 1975 through May 1976.

Figure 8, Seasonal pattern of total zooplankton biomass (mg/l X 103 dry
weight) occurring at Station BS, Beaver Reservoir, during the period
May 1975 through May 1976. Note that a value was not obtained for
June 1975.

Figure 9. Seasonal pattern of total zooplankton biomass (mg/1 X 103 dry
weight) occurring at Station B?7, Beaver Reservoir, during the period
May 1975 through May 1976. Note that a sample was not taken in
June 1975.

Table 11, Individual dry weights (ug) obtained for Bosmina longirostris
and two size classes of Daphnia parvula.

Figure 10. Seasonal pattern of total seston (mg/l) occurring at Station
Bl, Beaver Reservoir, during the period March 1975 through May 1976.
Note that data were not available for April 1975, August 1975, and
March 1976. Organic fraction ratios (%) are plotted for January,
February, April, and May 1976.

Figure 11. Seasonal pattern of total seston (mg/l) occurring at Station
BS5, Beaver Reservoir, during the period March 1975 through May 1976.
Note that data were not available for August and September 1975.
Organic fraction ratios (%) are plotted for the period January
through May 1976.

Figure 12, Seasonal pattern of total seston (mg/l) occurring at Station
B? during the period March 1975 through May 1976. Note that data
were not available for June and August 1975. Organic fraction
ratios (%) are plotted for the period January through May 1976.
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Figure 13. Seasonal pattern of total dissolved solids (mg/l) and organic
fraction ratios (%) occurring at Station Bl, Beaver Reservoir during
the period March 1975 through May 1976. Note that data were not
available for August 1975 and March 1976. 38

Figure 14, Seasonal pattern of total dissolved solids (mg/l) and organic
fraction ratios (%) occurring at Station BS, Beaver Reservoir, during
the period March 1975 through May 1976. Note that data were not
available for August 1975. 39

Figure 15, Seasonal pattern of total dissolved solids (mg/l) and organic
fraction ratios (%) occurring at Station B7, Beaver Reservoir, during
the period March 1975 through May 1976. Note that data were not
available for June and August 1975. 40

Table 12, Densities of zooplankton organiasms occurring at Station 1,
DeGray Reservoir, based upon weekly samples during the period
9 April through 17 December 1975. Data are expressed as o/1. 41

Figure 16. Seasonal pattern of total zooplankton densities occurring
at Station 1, DeGray Reservoir, based upon weekly samples during
the period 9 April through 17 December 1975. 47

Table 15. Total net seston and total zooplankton dry weight values
for Station 1, DeGray Reservoir, based upon weekly samples during
the period 16 April through 17 December 1975. 50

Figure 17. Seasonal pagtern of total net seston and total zooplankton
biomass (mg/l X 10”dry weight) occurring at Station 1, DeGray
Reservoir, based upon weekly samples during the period 16 April
through 17 December 1975. 52

Figure 18, Seasonal pattern of total net seston and total zooplankton
biomass (mg/l X 10° dry weight) occurring at Station 1, DeGray
Reservoir, based upon monthly means of weekly samples taken during
the period 16 April through 17 December 1937S. 55

12



Missoum 3

ARKANSAY

Figure 1

"~

N
N
‘\/

e |1er03 '

BEAVER

RESERVOIR

[ L,

13



KA

to Hot Springs
Figure 2

Highwoy 84
1} Bismarck

Caoddo River

DeGray Reservoir

Regulating
Arkansas Highway 8

Pool

5 Miles

Arkadelphi

(Reproduced by permission from Nix, et al., 1975)



eI

Table 1

Bl
5/75  6/75 /75 8/75  9/75 10,75 11/75 12/75 1/76  2/76  3/16  L/76  5/76
Copepoda
Ciilopoida 1.81 0.69 0.60 1,20 0.93 0.77 0.50 2.60 1.60 1.19 2.31 0.82 0.86
Calanoida 1.59 0.25 0.26 0.41 0.57 0.16 0.08 0.63 0.33 0.75 0.82 N.51 0.30
Nauplii 0.15 0.01 0.68 0.03 0.02 0.31 0.70 0.25 0.10 D.11 0.20
Copepodid 1.22 0.18 0.21 0.29 0.03 0.17 0.08 1.00 0.01 3.34 2.27 1.29 1.58
Total Copepoda L.77 1.12 1.08 1.90 2.21 1.13 0.68 L5 3.61 5.53 5.57 2.73 2.94
Cladocera
Daphnia parvula 1.29 0.02 0.05 0.04 0.54 0.12 0.07 0.16 0.12 0.13 0.11 TR
2; galeata mendotae 0.15 1.30 1.31 0.30 0.18 0.03 0.02 0.03 TR
QL schédleri J.01 0.01 0.08 0.03 0.10 0.08 0.80 1.13 L.03 6.15 745
D. ambigua 0.06 TR
Ceriodaphnia lacustris 0.08 0.13 0.08 0.02
Diaphnanosoma leuchtenb. 0.07 0.14 0.01 0.02
Bosmina longirostris 5.61 0.12 8.7, 2.00 1.07 0.22 0.15 2.62 1.56 1.78 2.2 0.17 0.40
Alona guttata 0.04 TR

Alona rectangula

Pleuorxus denticulatus

P. trigonellus TR
Moina micrura

Leydigia quadrangularis

Total Cladocera 7.19  1.65 10.33 2.43 1.86 0.51 0.32 2.81 2..8 3.04 6.56 6.32 7.85
Rotatoria
Asplanchna priodonta 0.72 0.30 0.04 0.28 2.27  0.47 3.10 2.79 0.62 0.21
Polyarthra vulgaris 0.01 TR
Brachionus calyciflorus TR
Total Rotatoria 0.72 0.30 0.01 0.0, 0.28 2.27  0.47 3.10 2.79 0.62 0.21
Chaoborus punctipennis TR TR TR TR TR TR

Total organisms/liter 12.68  3.07 11.41  L.34  L4.11 1.92  1.00 9.62 6.59 11.67 14.92  9.67 11.00



91

Table 2

B5
5/75  6/75 7/75  8/75 9/75 10/75 11/75  12/75  1/76  2/76  3/76  L/76  5/76
Copevoda
Cyclonoida 6.88 2.91 0.67 0.61 0.74 1.15 1.05 0.LL 2.22 5.91 LoL7 8.00 2.74
Calanoida 0.71 0.38 0.59 0.21 0.09 0.22 1.07 3.4L8 L.07 6.60 1.27 1.69 0.54
Nauplii 0.43 0.01 TR 0.03 0.19 0.38 0.39 0.20 0.38 0.90 0.37 0.61
Copepodid 2.35 0.62 0.33 0.17 0.5 0.20 0.36 1.97 2.52 5.02 8.55 8.71 2.66
Total Copepoda 10.37 3.91 1.60 0.99 1.42 1.76 2.86 6.28 9.01 17.91 15.19 18.77 6.55
Cladocera
Daphnia parvula 2.70 0.03 TR 0.04 0.19 0.69 0.24 0.13 0.19 0.11 12.60 6.67
D. galeata mendotae 0.17 0.09 0.05 0.02 TR 0.03
D. schgdleri TR TR 0.04 0.08 0.01 0.05
D. ambigua 0.24 0.03 0.23 0.37
Ceriodaphnia lacustris 0.20 1.14 0.30 0.03 0.06 0.06 0.05 0.07 0.01 0.48
Diaphnanosoma leuchtenb.0.07 0.07 0.11 TR 0.15 0.12 0.05
Bosmina longirostris 17.86 0.21 0.41 0.12 0.60 3.06 L.68 5.3 9.63 11.35 2.02  29.64 L.14
Alona guttata TR
A. rectangula
Pleuorxus denticulatus
P. trigonellus
Moina micrura
Leydigia quadrangularis TR TR TR 0.01
Total Cladocera 21.08 1.65 0.91 0.17 0.8, 3.4L3 5.43 5.67 9.83 11.55 2.21 L2.49 11.79
Rotatoria
Aspianchna priodonta 0.16 1.00 0.33 TR 0.02 0.62 1.64 1.32 0.50 0.06 1.02 1.54 0.26
Polyarthra vulgaris TR TR
Brachionus calyciflorus 0.21 0.01
Total Rotatoria 0.16 1.00 0.33 TR 0.02 0.62 1.6l 1.32 0.50 0.06 1.23 1.55 0.26
Chaoborus punctipennis 0.01 TR 0.07 0.02 0.12 TR 0.01 TR TR TR TR 0.03 TR

Total organisms/liter 31.62 6.56 2.91 1.18 2.40 5.81 9.9, 13.27 19.34 29.52 18.63 62.8, 18.60
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Table 3

B7
5/75  6/75  7/75  8/75 9/T15 10/75 11/75 12/75 1/16  2/16  3/16  L/T6  5/7%
Copepoda
Cyclopoida 3.70 0.12 0.11 0.72 L.02 2.75 0.83 0.41 0.35 2.70 9.40 23.4LE
Calanoida 0.20 TR 0.04 2.91 3.71 0.18 0.07 0.03 0.01 0.19 2.0¢
Nauplii 0.25 0.01 0.03 0.22 1.86 9.85 0.24 0.03 0.05 1.66 1.95 0.3¢
Copepodid 0.56 0.11 0.07 0.54 2.22 3.41 0.19 0.13 0.73 2.10 8.64 19.2%
Total Copepoda L.71 0.24 0.21 1.52 11.01 19.72 1.4,  0.64 1.16 6.,7 2C.18 L5.1¢
Cladocera
Daphnia parvula 11.90 TR 0.01 8.26 0.62 0.09 0.02 0.03 0.32 13.87 20.1C
D. galeata mendotae TR 0.02
D. schédleri TR 0.01 0.01
D. ambigua 1.36 0.0L 0.26
Ceriodaphnia lacustris 0.62 TR 0.01 0.04  0.22  0.01 0.16
Diaphnanosoma leuchtenb. 0.77 0.0, 0.17 0.60  0.83 TR 0.03  0.48
Bosmina longirostris 13.59 0.07 0.04 0.03  7.20  7.31 1.11 0.43 0.23  0.40  3.53  7.67
Alona guttata 0.11 0.0 TR
A. rectangula 0.01
Pleuorxus denticulatus 0.01
P. trigonellus
Moina micrura 0.16
Leydigia quadrangularis 0.05 0.04 0.03 0.01 0.05
Total Cladocera 28.24 0.11 0.22 0.8 16.61  8.07 2.08 0.,8 0.27 0.73 17.,8 28.7.,
Rotatoria
Asplanchna priodonta 1.71 0.01 0.03 0.11 2,46 1.63 0.11 0.0, 0.09  0.45 9.99  0.38
Polyarthra vulgaris TR TR 0.02 0.35
Brachionus calyciflorus 0.23 2.10 L.29 0.10
Total Rotatoria 1.71 0.01 0.05 0.11 2.L6 2.21 0.11 0.04 0.09 3.28 14.28 0.,8
Chaoborus punctipennis 0.02 0.21 0.11 0.14 TR TR TR TR 0.01 0.01 0.05

Total organisms/liter 34.68 0.57 0.59 2.63 30.08 30.00 3.63 1.16 1.52 10.49 51.95 7L.42
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Figure 4
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Figure S
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Figure 6
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Table 4

April 1965 Aug. 1970 June 1972 June 1973 June 1974 May 1975
to to to to to to
June 1966 July 1971 May 1973 May 1974 May 1975 May 1976

Cyclopoida 2.50 6.13 1.04 1.77 0.95 1.22
Calanoida L.30 1.13 1.22 0.68 0.83 0.51
Copepodids+Nauplii 0.14 0.67 0.33 1.10 1.09
Daphnia 1.00 2.13 1.34 0.78 0.35 1.99
Bosmina 2.50 L.63 1.76 1.56 3.28 2.07
Ceriodaphnia 1.50 0.21 0.02 0.64 Oolihy 0.02
Diaphanosoma 1.20 0.28 0.03 0.03 0.05 0.02
. Other Cladocera 0.10 TR 0.07 TR TR
Asplanchna 3.20 0.72 0.52 1.63 0.83
Chaoborus 025 TR 0.01 TR TR

Total org./liter 13.10 17.85 6.80 6.39 7.63 7.75
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Table 5

Cyclopoida
Calanoida
Copepodids+Nauplii
Daphnia

Bosmina

Ceriodaphnia

Diaphanosoma

Other Cladocera
Asplanchna
Chaoborus

Total org./liter

April 1965
to
June 1966

2.50

7.20

1.30
1.00
2.00
1.60

0.10

0.07
15.80

Aug. 1970
to
July 1971
7.35
3.8L,
0.45
2.35
8.09
1.35
0.77
0.09
0.54
0.03

21,86

June 1972
to
May 1973
0.82
0.41
0.45
0.31
1.23
0.12
0.03
0.04
0.09
0.01

3.51

June 1973
to

May 1974
1.81

1.08
1.08
0.63
1.58
0.84
0.29
0.05
1.10
0.05

8.51

June 1974
to

May 1975
1.25
0.26
1.04
0.73
2.48
0.37
0.04
0.01
0.13
0.02

6.33

May 1975
to
May 1976
2.91
1.61
2.92
1.92
6.85
0.18
0.04
TR
0.65
0.02

17.10
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Table 6

Cyclopoida
Calanoida
Copepodids+Nauplii
Daphnia

Bosmina

Ceriodaphnia

Diaphanosoma

Other Cladocera

AsElanchna

Chaoborus

Total org./liter

April 1965
to

June 1966
2.00

5.00

5.80
0.70
2.80
1.50

0.17

0.18

19.70

Aug. 1970
to
July 1971
3.64
1.8
0.27
L4463
3.43
1.07
1.26
0.29
2.06
0.16

18.29

June 1972
to
May 1973
045
0.18
0.22
0.53
0.69
0.19
0.16
0.03
0.20
0.03

2.65

June 1973
to
May 1974

1.28
0.80
O.44
1.02
1.49
1.03
0.25
0.01
0.64
0.08

7.04

June 1974
to

May 1975
1.67
0.47
1.01
1.92
1.99
0.36
0.30
0.80
0.36
0.05

8.21

May 1975
to

May 1976
L.05
0.72
LeSk
Lol
3e47
0.09
0.24
0.04
1.42
0.04

19.35
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Table 7

April 1965 Aug. 1970 June 1972 June 1973 June 1974 May 1975
to to to to to to
June 1966 July 1971 May 1973 May 1974 May 1975 May 1976

Cyclopoida 2.33 5.71 0.77 1.62 1.29 2.73
Calanoida 550 2.15 0.60 0.85 0.52 0.95
Copepodids+Nauplii 0.29 0.67 0.62 1.05 2.85
Daphni 2.70 3.04 0.49 0.81 1.00 2.88
Bosmina 1.40 5.38 1.23 1.54 2.58 L.13
Ceriodaphnia 2.10 0.88 0.11 0.84 0.39 0.10
Diaphanosoma 1.43 0.77 0.07 0.19 0.13 0.10
Other Cladocera 0.63 0.13 0.03 0.04 0.03 0.01
Asplanchna 1.93 0.34 0.75 0.71 0.87
Chaoborus 0.09 0.06 0.01 0.05 0.02 0.02

Total org./liter 16.20 20.34 L.31 7.31 772 1474



DW,,

DWq

DW2

_ DWg
K

DW; x 103

= mg/liter

nou

oo

ug/liter

dry weight of concentrate
dry weight of subsample
volume of concentrate
volume of subsample

total liters sampled
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Table 8§

Sta.

B1
B5
B7
Bl
B5
B7
Bl
Bl
B5
B5
B7
B7
Bl
B5
B5
B7

Bl
B5
B5
B7
B7
Bl
B5
B7
B7
Bl
Bl
B5
B7
B7
Bl
Bl
B5
B7
B7
Bl
B5
B5
B7
B7

Sample
date

5-15-75
6-13-75

"

7-14=75

9-17-75

”

"

"
10-22-75

”

”

1-21-76

Vs

10
10
10
10
Sample
Sample
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

DWs
mg

11.339
14.788
10.389
21.532

27.232
22.462
22.395
2L,.20L
9.679
18.051
14.635
7727
9.542
LoL33
5.385
10.687
7471
8.502
6.322
8.140
9.129
6.360
14.908
5.806
L.693
5.652
15.877
TL77
9.065
11.072
10.127
5.887
7.380
6oLl
12.571
7.573
11.895
2.178
1.985

DWc
mg

85.04

110.91

27

31.167
4L3.06

6561
1863
1784
3377

3742
2821
2695
2672
1570
1558
LO3L
2030
2123
1409
1322
1262
1455
1549
1414
1053
38L0
2062
1690
1264,
LOLO
LO97
21,30
1082
1519
L4,90
5120
2821,
1951
1880
5204
21383
2975
17614
2189

DW
mg/1l

0.0130
0.0595
0.0655
0.0127

0.0145
0.0159
0.0166
0.0181
0.0123
0.0232
0.0073
0.0076
0.0090
0.0063
0.0081
0.0050
0.0103
0.0110
0.0089
0.0155
0.00L7
0.0062
0.0441
0.0276
0.0023
0.0028
0.0131
0.0138
0.0119
0.0185
0.0148
0.0112
0.0076
0.0068
0.0060
0.0159
0.0200
0.0025
0.0018

wedL

13.0
595
65.5
12.7
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