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3.1.2.a.1 Plankton Studies (Phytoplankton and Zooplankton)

Procedures

Plankton samples were collected monthly (approximately once every 30 days)
from May through November from 7 sampling stations in the vicinity of Locust
Point (Figure 1). Actual sampling dates were determined by weather conditions
and the availability of personnel and equipment. Samples could not be collected
during April due to an unusually long winter and the presence of ice and/or
inclement weather. Four vertical tows, bottom to surface, were collected at
each station with a Wisconsin plankton net (12 cm mouth; no. 20, 0.080 mm mesh).
Each sample was concentrated to 50 mi. Two sampies were preserved with Lugol's
and used for phytoplankton analysis. Soda water was added to the remaining 2
samples to relax the zooplankters prior to preservation with 5% formalin. The
volume of water sampled was computed by multiplying the depth of the tow by the
area of the net mouth. Three 1-ml aliguots were withdrawn from each 50-ml
sample and placed in counting cells.

Whole organism counts of the phytoplankton were made from 25 random Whipple
Disk fields in each of the three 1-ml aliquots from 2 samples. When filamentous
forms numbered 100 or more in 10 Whipple fields, they were not counted in the
remaining 15 fields. Identification was carried as far as possible, usually the
genus or species level. . . ‘

All zoop]ankﬁers within each of the three 1-m1 aliquots from 2 samp]és were
counted by scanning the entire counting cell with a microscope. Identification
was carried as far as possible, usually to the genus or species level.

Phytoplankton

Results. Phytoplankters collected from May through November 1979 were
divided into 50 taxa, generally to the genus level (Table 1). Twenty one taxa
were grouped in Bacillariophyceae, 18 in Chlorophyceae, 2 in Dinophyceae, and 9
in Myxophyceae.

Monthly mean phytoplankton populations ranged from 4,595/1 in June to
734,777/1 on May 1 (Table 1). The mean density from all samples collected in
1979 was 224,008/1. Phytoplankton densities at individual sampling stations
ranged from 1,945/1 at Station 8 in June to 889,947/1 at Station 13 on May 1
(Table 2). Population pulses were observed in the spring and the summer (Figure
2). The spring pulse was caused by diatoms while the summer pulse was caused by
blue-green algae (Figure 3).

Monthly mean bacillariophycean densities ranged from 1,628/1 in June to
733,663/1 on May 1 (Table 1). The annual mean bacillariophycean density from
all samples collected during 1979 was 109,293/1 or 49 percent of the entire
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TABLE 1

MONTHLY MEAN cmzquHmm* OF INDIVIDUAL PHYTOPLANKTON

TAXA AT LOCUST POINT - 1979

T
DATE May May June July Aug. Sept. Oct. Nov.
TAXA 1 23 21 28 29 27 30 28 MEAN

BACILLARIOPHYCEAE

(Diatoms’) :
Asterionella formosa 680123 14439 221 111 0 0 30211 10187 91912
Cosinodiscus spp. 0 0 0 0 0 0 17 0| 2
S Cyclotella spp. 6 0 0 0 01}~ 0 0 0 1
Cymatopleura spp. 7 0 0 0 0 0 0 0 1
Diatoma spp. -8 16 0 0 0 0 0 0 3
Fragilaria spp. 2706 7415 106 7276 5571 6365 9161 3071 5209
yrosigma spp. 0 0 0 7 0 0 0 0 1
Melosira spp. 39353 5308 .700 3422 68 5548 11930 489 8352
Navicula spp. 86 0 0 - 34 0 0 0 0 15
Nitzschia spp. 12 0 0 0 0 0 0 0 1
Penularia spp. 0 0 0 0 0 0 8 0 1
Pleurosoma sp. 0 7 0 0 0 0 0 0 1
Rhizosolinia spp. 5 0 0 0 0 0 0 0 1
Sceletonema subsalsa 0 0 481 0 0 0 0 0 60
Stephanodiscus binderanus 10142 5847 11 0 23 0 5175 2833 2948
S. spp. 7 0 0 0 0 0 8 0 2
Surirella spp. 0 -0 17 32 44 0 8 0 .13
Synedra spp. 87 17 53 0 0 0 70 1034 158
Tabellaria spp. 1014 2492 39 0 0 0 113 798 557
Unidentified Centric 0 33 0 0 6 17 0 0 -7
Unidentified Centric Filament 109 281 -0 -0 0| .. 0 0 0 49.
Subtotal 733663 35855 1628 10882 5712 11930 56703 17967 | 109293




TABLE 1 (Cont'd)

MONTHLY MEAN DENSITIES* OF INDIVIDUAL PHYTOPLANKTON
TAXA AT LOCUST POINT - 1979

//I.I
DATE May May June July Aug. Sept. Oct. Nov. _
TAXA 1 23 21 28 29 27 30 28 MEAN
CHLOROPHYCEAE
(Green Algae) _

Actinastrum spp. 0 0 13 0 0 0 93 0 13
: Ankistrodesmus falcatus 0 0 50 0. 14 0 0 0 8
P Binuclearia tatrana 0 0 338 255 195 57144 11069 44 8631
Botryococcus sudeticus 0 0 0 1360 1977 59 0 0 424
Closteriopsis longissima 11 184 7 13 0 0 9 21 31
Closterium spp. 0 0 6 17 0 0 0 0 3
Coelastrum spp. 0 0 0 79 47 0 0 0 16
CQosmarium spp. 0 0 0 35 0 0 0 0 4
Dictyosphaerium sp. 8 17 0 0 0 0 0 0 3
Micractinium sp. 6 0 0 0 0 0 0 0 1
McmmOﬁﬂm sp. - 146 1958 111 84 85 12747 8068 385 2948
ocystis spp. 0 0 0 47 0 11 b 0 8
Rediastrum duplex 18 151 899 716 955 355 241 0 417
R. simplex 28 85 67 1018 422 636 224 84 323
Scenedesmus spp. 26 7 42 64 0 17 10 0 21
Schroederia sp. 0 0 8 0 0 0 0 0 1
Staurastrum paradoxum 10 14 34 404 75 23 78 0 80
Tetraspora spp. 7 0 0 0 0 0 0 0 1
Subtotal 261 2416 1574 4092 3791 70992 | 19798 534 12932
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POPULATIONS FOR LAKE ERIE

FIGURE 2. MONTHLY MEAN PHYTOPLANKTON R
AT LOCUST POINT, 1974 - 1979
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*Dotted 1ines connect points (sampling dates) separated
by more than a full calendar month. Solid lines connect
points (dates) in consecutive months.



LOROPHYCEAE, AND MYXOPHYCEAE

AT LOCUST POINT, 197S.

FIGURE 3. MONTHLY MEAN BACILLARIOPHYCEAE, CH

POPULATIONS FOR LAKE ERIE
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phytoplankton density. The dominant diatom taxa were Asterionella formosa in
May, October and November; Melosira spp. in June; and Fragilaria spp. in July,
August and September. A. formosa had the Tlargest annual mean population,
91,912/1. Diatoms were the dominant phytoplankton group on May 1 and May 23 and
in June, October and November when they constituted 99.8, 90.8, 35.4, 47.4, and
92.3 percent, respectively, of the total phytoplankton density.

Monthly mean chlorophycean densities ranged from 261/1 on May 1 to 70,992/1
in September with an annual mean population from all samples collected during
1979 of 12,932/1 or 6 percent of the total phytoplankton population (Table 1).
The dominant green algae taxa were Mugeotia sp. on.both dates in May and in
November, Pediastrum duplex in June, Botryococcus sudeticus in July and August,
and Binuclearia tatrana in September and October. Binuclearia tatrana had the
Jargest annual mean population, 8,631/1. Chlorophyceae peaked in September but
was never the dominant phytoplankton group. E

Monthly mean myxophycean densities ranged from 842/1 on May 1 to 418,298/1
in September with an annual mean density from all samples collected in 1979 of
97,417/1, or 43 percent of the total phytoplankton mean (Table 1). The dominant
myxophycean taxa were Oscillatoria spp. on both dates in May and in June,
October and November, and Aphanizomenon flos-agquae from July through September.
Myxophyceae was the dominant phytoplankton group in July, August and September
representing 81.4, 91.0, and 83.4 percent, respectively, of the total
phytoplankton density.

Dinophyceans were represented by 2 taxa, Ceratium hirundinella and
Peridinjum sp. Ceratium was more abundant than Peridinium and reached its
greatest density in July at 34,372/1 (Table 1).

A1l raw data were keypunched and are stored in Columbus, Ohio at the
offices of the Center for Lake Erie Area Research on the campus of The Ohio
State University.

Analysis. The Center for Lake Erie Area Research has monitored
phytoplankton populations at Locust Point since 1974 (Figure 2). Radical
differences were noted between populations in 1974 and 1975, but 77 percent of
the variation was explainable by variation in physical and chemical parameters
of water quality (Reutter, 1976). Bacillariophycean and chlorophycean
populations observed in 1974 and 1975 were quite comparable (Figures 4 and 5).
The myxophycean component of the populations accounted for the differences
between the 2 years. No myxophycean bloom occurred in 1974, whereas & huge
Aphanizomenon sp. bloom occurred in August 1975. This bloom was highly
correlated with increased transparency (80 percent greater than in 1974) and
decreased turbidity (20 percent of that observed in 1974) (Reutter, 1976). A
correlation of this type was first hypothesized by Chandler and Weeks (1945).

Bacillariophycean and chlorophycean populations in 1976 were similar in
size and composition to those. observed in 1974 and 1975 (Figures 4, 5, and 6).
The diatom population, especially, was strikingly similar from year to year,
with 1976 most resembling 1974. Populations were always greatest in spring and
fall, pulses which began and ended- abruptly were commonplace. Chlorophycean
populations tended to increase in the fall. A very small pulse was observed in
June 1975 which was not observed in 1974 or 1976.

-9-
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The 1976 myxophycean population was between the extremes set forth in 1974
and 1975. A bloom of Aphanizomenon sp. occurred in July and August. This
corresponded well in time of occurrence with the 1975 August bloom, but, it was
s1ightly Tonger in peak duration, it was only one-third the magnitude of the
1975 bloom and it started and ended much more abruptly. Again, these pulses
appear to be explainable by variation in transparency and turbidity.
Transparency in 1976 was similar to 1975 and much greater than 1974, while
turbidity, though more variable than in 1974 or 1975, reached a Tow in July
ii?;;ar Yo that observed in 1975 and below that of 1974 (Reutter and Herdendorf,

977). _

The 1977 phytopiankton population exhibited diatom blooms in fall and
spring as in preceding years, however, the spring bloom was approximately twice
as large as those observed from 1974-1976 (Figure 7). The myxophycean
population showed pulses in summer as in 1975 and 1976, but blue-greens also
increased in the fall which was only hinted at in previous years. Chlorophycean
populations were generally low and were very similar to those observed in 1974
and 1976.

The major differences between 1977 and previous years were in the size of
the spring and fall diatom pulses and the summer myxophycean pulse. However,
lack of a large summer blue-green bloom was not unusual (1974) and the unusually
long and cold winters of 1976-1977 and 1977-1978 undoubtedly had a large
influence on diatom densities as they are cold water forms. Furthermore, the
increase in the myxophycean densities in the fall of 1977 was due to
Oscillatoria sp. which is also a cold water form.

The 1978 phytoplankton population exhibited spring and fall blooms and was
very nearly a mirror image of the 1977 population (Figure 2). A1l three major
components of the phytoplankton, diatoms, greens, and blue-greens, exhibited
relatively large blooms during 1978 (Figure 8).

Although no unusual taxa were observed during 1979, phytoplankton
densities were the largest observed to date and exhibited pulses in the early
spring and mid- to late-summer. Diatoms (Asterionella formosa) caused the
spring pulse, and their densities were more than 10 times greater than the fall
pulse and more than twice as large as any previous diatom (or any group) bloom
(Figure 3). The summer bloom was caused by blue-greens, Aphanizomenon flos-
aquae, in July, August and September with green algae (Binuclearia tatrana)
making significant contributions in September. The myxophycean densities were
also the largest recorded to date. When divided dinto 1its three major
components, Bacillariophyceae, Chlorophyceae, and Myxophyceae, the 1979
population, though much Tlarger, was very similar to the 1976 phytoplankton
population (Figures 3 and 6).

The large diatom and green algae densities observed in 1979 should be
considered natural phenomena as the pulses were caused by species which have
been shown to bloom every year. Furthermore, it is highly unlikely that monthly

-13-



FIGURE 7
MONTHLY MEAN BACILLARIOPHYCEAE, CH

LOROPHYCEAE, AND

MYXOPHYCEAE POPULATIONS FOR LAKE ERIE AT LOCUST POINT, 1977.
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FIGURE 8

MONTHLY MEAN BACILLARIOPHYCEAE, CHLOROPHYCEAE, AND ,
MYXOPHYCEAE POPL:‘LA]'IONS FOR LAKE ERIE AT LOCUST POINT, 1978.
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sampling would detect the maximum value reached during these short duration
pulses caused by phytoplankton species with patchy® distributions. Personal
observations by the authors indicate that to date during the common summer
blue-green blooms, samples have not been collected from the areas of greatest
density due to the chance distribution of these populations around the sampling
stations. Consequently, it 'is probable that at some time in the future even
greater densities will be recorded.

In summary, phytoplankton populations observed at Locust Point during 1979
are similar to those of previous years and appear typical for those occurring in
the nearshore waters of the Western Basin of Lake Erie. No adverse impact due
to unit operation was detected.

Zooplankton

Results. Zooplankters collected May through November 1979 were grouped in
47 taxa generally to the species level (Table 3). Eighteen taxa were grouped
under Rotifera, 17 under Copepoda, 9 under Cladocera, 1 under Protozoa, 1 under
Ostracoda and 1 under Tardigrada. Monthly mean densities ranged from 22/1 in
November to 1,252/1 in July. The mean density from all samples collected in
1979 was 475/1. Zooplankton densities at individual sampling stations ranged
from 10/1 at Station 13 in November to 1,597/1 at Station 18 in July (Table 4).

_ Monthly mean rotifer densities ranged from 11/1 in November to 346/1 in
September (Table 3). The annual mean rotifer density for all samples collected
in 1979 was 131/1 or 27.6 percent of the entire zooplankton density. The
dominant rotifer taxa during 1979 were Synchaeta spp. on May 1 and in October
and November; Keratella quadrata on May 23; Polyarthra vulgaris in June, August
“and September; and Keratella cochlearis in July. Polyarthra vulgaris had the
" largest annual mean density, 41/1. Rotifera was the dominant zooplankton group
on May 1 and in collections from September and November representing 81.3, 60.3
and 49.1 percent, respectively, of the total zooplankton density. In contrast
to this, rotifers represented only 8.1 percent of the July zooplankton density.

Monthly mean copepod densities ranged from 10/1 in November to 262/1 in
June (Table 3). The mean copepod density from all samples collected in 1979 was
115/1 or 24 percent of the entire zooplankton population. Cyclopoid nauplii was
the dominant copepod taxon during every collection. Copepoda was the dominant
zooplankton group in the May 23 collection and the June collection representing
36.4 and 54.3 percent, respectively, of the total zooplankton density.

Monthly mean cladoceran densities ranged from 1/1 in November to 162/1 in
May (Table 3). The mean cladoceran density from all samples collected in 1979
was 59/1 or 12 percent of the total zooplankton population. Cladoceran
populations were dominated by Chydorus sphaericus on May 1; Daphnia retrocurva
on May 23 and collection dates in June and July; and Eubosmina coregoni in
August, September, October and November. Daphnia retrocurva had the largest
annual mean density, 28/1 or 6 percent of the entire zooplankton density..
Cladocera was never the dominant zooplankton. group.

Monthly mean profozoah densities ranged from 0/1 in May and November to
901/1 in July (Table 3). The annual mean density of 170/1 was 36 percent of the
total zooplankton population. Difflugia sp. was the only protozoan taxon.

 -16-



<zz OMLDP"HHHQ’Q'G)WH\D\LJ»JF‘-"—‘ o
% Hmmooooomgr\owommoo ;
vvVvy VvV S
oooooooo¢moo-—4coo»oc>o ¥o)
> ooooooooo-—'oooonooo =)
oo
=
omooocoo-—*como-—*cs‘—tooo w0
S o ooooocooomooomwooo @
T o0 o
S i
. o-—*ooc-—*coocooocn\-:r-—too o
qe~ omooooooowooomhmoo L)
TN o o <
W ~— N o
3
= ¢OOOOOHOF*<'HOO<‘¢HOO @
E’E ﬁvc\ mq—ooooooo-—!oooooc\oo o
— S v V =
o =g
o
=}
N oo
. P > HNo-—cooo—ccmv—h—commmNo @
= - =3 omooooooocoooomcogoo =
E 1 2 ' —t
> = ’
Yt =
(o) —
™ = g:_ a Nmmomcommmr\ooommoo o~
w w - sSa oooooooo-:rmcnoom-:rvoo Q
==} o W —
<C D
| *x Q
wnn o
w
: — NwNOOOO¢<‘NmONMO®OO 3]
; < ;’m Noooooooc-oc\lovm-—doco o
Zz < =« , -
o ><
b ; — e e ==
= |
5 v—tmcooooooomou:com-—coo-—t 0
= e BN ommcooomommomx\mooo.c\
= o~ ™~ o))
: —
=
l—-
=
=)
=
i)
-
<C
=
w
[1-} o
= =
(=K% —i o= S
R o Jor= Qler— 7] | 5N Q
Pt TAR RS o= Q Yo
olm o op=for=| O ~ o o=
S|— n ar—icyao ol |
ols|wn = a ol S o — o
— TS cslunln ol — e 3| =
[ Kl B 9 e for— o fe—1 O « S E
alo|o olun|dg|E o a>iox -
r—-mUCr—S—mUﬂS-Q. v o a -
ol unly-| S| Vi o &P n © Q| wnfr— ©
C:-r--ierUOJ-l-’PfﬂtﬂQ. o iy 2
slelvjgls|se -l-ér—S-mcu_c:-pm.-—-r-o
olalNTivlg|olc|oi—IT olelolof=l+ +
:-:—-r—3>>|—'l—UQJrUGJr—$-rUOEC 0
ru_:ruru---rcm::-r--p::om_:_c-'—m =
—lololvlvislsl——le sl olojwnic v
(=R Qlr—r—| 5= O || S o=
= ms_----mk_‘-_-mm-moo el - c
é = B mmxmalio N 2 Iz | o |0 l— —{2
. '

ROTIFERA

|
o
h



TABLE 3 (Cont'd)

MONTHLY MEAN DENSITIES* OF INDIVIDUAL ZOOPLANKTON

TAXA AT LOCUST POINT - 1979
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Photoioa was the dominant zooplankton group in July, August and October:
representing 72.0, 34.1, and 49.7 percent, respectively, of the entire
zooplankton density. : '

Two other groups, Ostracoda and Tardigrada, appeared in collections during
1979. An ostracod was found.on May 23, while a tardigrad was found on May 1.

A1l raw data were keypunched and are stored in Columbus, Ohio at the office
of the Center for Lake Erie Area Research on the campus of The Ohio State
University.

Analysis. Zooplankton populations at Locust Point have been monitored
since 1972. Densities observed in 1979 were very similar to the densities

~ observed during 1978, except that the large July pulse observed in 1979 was more

representative of densities observed in 1974, 1975, and 1977 (Figure 9).
Monthly zooplankton densities were within the ranges established during
previous years with the exception of June, July and November. The June total of
483/1, although it was the lowest recorded to date, was very close to the 1978
density, 518/1. The July total of 1,252/1 was the largest recorded to date.
However, it should be noted that this July pulse would have fallen within the .
range of previous years were it not for a sudden pulse of the dinoflagellate
Difflugia spp., 901/1. The November density, 22/1, although it was the lowest
recorded to date, was similar to densities in 1977, 55/1.

0of the three major components of the zooplankton population, rotifer
densities are by far the most erratic and unpredictable (Figure 9). On Figure
10 1976 results illustrate this vividly. - However, with the exception of
November when all zooplankton densities were the lowest recorded to date,
rotifer densities observed during 1979 were within the range established during
the previous years of study at Locust Point.

Copepod populations are much more regular and predictable than rotifer
populations (Figure 11). They generally exhibit one peak per year and this
usually occurs in the May/June period. This also occurred in 1979. With
respect to population size, 1979 copepod densities were relatively low compared
to 1973, 1974, 1975 and 1977. However, 1979.densities were larger than 1978 and
very similar to 1976. ;

As with the copepod densities, cladoceran densities are quite regular and
predictable from year to year. They often exhibit two peaks, one in the spring
and one in the fall (Figure 12). This was the case in 1979. Cladoceran

" densities during 1979 were lower than those observed during 1974, 1975, 1976,

and 1978. However, they were similar to 1977 densities and greater than 1973
densities. The months of May and August produced new highs, while June and
November produced new Tows. : :

There are several plausible explanations for the variation which has
occurred. Samples in 1972 were collected with a 3-1 Kemmerer water bottle at
the surface, with a Wisconsin plankton net. A brief comparison study in 1973
showed that the vertical tow captured approximately 50 percent more taxa than a
3-1 grab (Reutter and Herdendorf, 1974). The actual stations sampled have
varied from year to year. In-1973 the intake and discharge pipelines were being
dredged, and in 1972, tropical storm Agnes affected the weather. Due to the



[

*syjuow aALINI3SU0D UL (Sa3ep) sjutod 308UU0D SBUL| pLLOS  “yjuow

;mw:upmo N4 B uey) adow Aq pajededas (sajep Bul|dues) sjuiod 399uu0d S3ul| Ppall0Q

661 -

CNOSYPCHHYHACANOSY £ P WV A

8L61 List

9z61 . s161 vL61 £L61 261

-l-‘-l-.-.-..-._--ud--J-

1

(=]
9=
1<
1w

x 6161
3143 VT 404 SNOILYINdOd NOLNNYIJOOZ NYIW ATHLNOW “6 ELBIE!

.-.-J-.-.-.--.--.__-----:..-...-.-.-:---

<-.—.=<=m-._nzom:.—.zf.:a_czem<_.—.=<=m—._ozcm<2.=<=ma_nzomqaaz<zm:nzom<a.
\J Tvryrryw

- 2L61 ‘INIOd LSNJ07 LV

-001
1002

-00¢
-00%

-00S
009

004
|-008

-0011
0021

- tooct

ﬁuocv_

Ja31]/susjueblo “ou

-0001

-22-




“Syjuow 8ALINJISUOD UL (sajep) sjulod 128UU0D SBUL| PLLOS  *Yyjuow

Jepusted |(ny e uely asow Aq pajesedas (sarep bujy|dwes) sjupod 393uUu0d S3uL| PaIoQy

6461 o BL61

ONOSY PCHHYRICONOSYPOHYNSD

3Iy3

111 9461 sL61

» 66T = 2L6T ‘INIOd LSNJ07 LY
JAYT ¥04 SNOILYINdOd YIAILOY NVIW ATHLNOW "OT 3undId

-002

~00€
-00Y
[~ 005

- 009

Jay|/susjuebio “ou

00¢

-23-



weafher, samples were neither collected on the same day of the month edch'year
nor spaced exactly one month apart. Hubschman (1960) pointed out the tremendous
differences which occurred between daily samples, and these samples were taken

monthly. - Wieber and Holland (1968) showed that even with replication, wide o

variation can occur due to patchiness in population densities. The high spring
populations from 1975 were undoubtedly Targely due to early warming and lower
turbidity as the total zooplankton population was significantly correlated with
both temperature and turbidity (r = 0.587 and -0.328, respectively) (Reutter,
1976). Finally, operation of station circulating pumps was common in 1976,
1977, 1978, and 1979.

It should be noted that the occurrence of a new monthly maximum or minimum
is not a particularly noteworthy or unusual event, and should not be interpreted
as being due to unit operation. By chance alone, every year would have an equal
probability of producing several new monthly minima or maxima even if the power
station were not present.

In summary, due to the large variability observed in previous years,
zooplankton populations observed in 1979 should be considered typical for the
south shore of the Western Basin of Lake Erie. No adverse impact due to unit
operation was detected.
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