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ABSTRACT

Chang, P. S. S., D. F. Malley, I. L. Delbaere, and G. Mueller. 1981.
Species composition and seasonal abundance of zooplankton in Lake
223, Experimental Lakes Area, northwestern Ontario: Before and
during acidification, 1974-1979. Can. Data Rep. Fish. Aguat. Sci.
290: iv + 42 p. :

A list of zooplankton species and the densities of all but the rare
species collected from Lake 223 in the Experimental Lakes Area, Ontario are
presented for the two years prior to acidification, 1974 and 1975, and for
the years 1976 to 1979 during which sulfuric acid was experimentally added
to the epilimnion. During periods of thermal stratification, densities are
generally reported for the three thermal layers. Most densities are based
on counting of 7 to 9% of the volume of samples. In order to determine
whether these counts provide representative data on the adult copepads and
cladocerans, these densities were compared with those calculated from
counts on 25% of the volume of samples. It was concluded that not all
zeroes indicate lack of that species. Rather, zeroes indicate presence at
a density below 500 m-3. Water temperature profiles, Secchi disc visibil-
jty, range and mean pH concentration of L223 epilimnion water are included
in this report.

Key words: zooplankton; lake acidification; thermal stratification; Pre-
cambrian Shield lake.

RESUME

Chang, P. S. S., D. F. Maliey, I. L. Delbaere, and G. Mueller. 1981.
Species composition and seasonal abundance of zooplankton in Lake
223, Experimental Lakes Area, northwestern Ontario: Before and
during acidification, 1974-1979. Can. Data Rep. Fish. Aquat. Sci.
290: iv + 42 p. ‘

L'ouvrage dresse la Tiste des espéces de zooplancton et des densités
correspondantes de toutes les espéces, sauf les plus rares, que 1'on trouve
dans le lac 223, un des lacs du Région des Lacs Expérimentaux (Ontario).
Les auteurs ont enregistré ces espéces et densités d'abord en 1974 et 1975
- les années qui ont précéde 1'acidification - puis des annges 1976 & 1979,
au cours desquelles ils avaient ajout® de 1'acide sulfurique & 1'&pilim-
nion. Durant les périodes de stratification thermique, ils ont enregistre
les densités pour les trois couches thermiques. Les densiteés ont &té ob-
tenues en tenant compte de 7 & 9% du volume des &chantillons. Pour déter-
miner si le calcul ainsi effectugd fournit des donnes représentatives sur
les adultes des copepodes et des cladocéres, les auteurs ont comparé les
densites constatées avec celles provenant de calculs faits & partir de 25%
du volume des echantillons. I1s ont conclu que tous les densités a valeur
zéro de 1'ouvrage n'indiquent pas nécessairement _une absence d'espéce, mais
plutSt un zéro indique une densité du 0 & 500 m=. L'ouvrage comprend aus-
si les données suivantes: les profils de la température de 1'eau, les de-
grés de visibilité calculés avec le disque Secchi, les variations de pH et
Te pH moyen de 1'@pilimnion. L'ouvrage décrit des méthodes d'échantillon-
nage du zooplancton.

Mots-clés: acidification du lac; stratification thermique, Tac du bouciier
précambrien.



INTRODUETION

The artificial acidification of a small ofi-
gotrophic lake in the Precambrian Shield, Lake 223,
in the Experimental Lakes Area of northwestern On-
tario, began in 1976 and eontinues to the present.
This whole-lake experiment attempts to describe the
response of a typical Canadian Shield lake to the
addition of known quantities of sulfuric acid and
to elucidate mechanisms of the effects. Background
data from 1974 to 1975, results from the first
three years of acidification, 1976-1978, and the
methods of acidification, are described by Schind-
ler et al. (1980). Schindler (1980) evaluates the
theory that susceptible lakes become more oligotro-
phic as a result of acidification. -

This report presents the densities (indivi-
duals m~} of zooplankton species, including life
stages of copepods, from Lake 223 for the years
1974 to 1979. During periods of thermal stratifi-
cation, densities generally are separately reported
for the three thermal layers. Densities for rare
species are not reported, but all species identi-
fied in the samples are listed in Table 1, and the
data are on file in the Freshwater Institute.
These data describing the response of the zooplank-
ton of Lake 223 to acidification to pH 5.6 are sum-
marized by Malley and Chang (in press) and analyzed
further by Malley et al. (in press), and Malley et
at. (in prep.}.

METHODS

Lake 223 45 locatad at 49°42'N latitude and
93°42'W longttude in the Experimental lakes Area,
northwestern Ontarie. It has an area of 27.27 ha,
a maximm depth of 14.4 m, and a mean depth of 7.15
m. Lake morphometry, data on chemical and physical
paramsters and the acidification regime are descri-
bed by Schindler et al. {1980).

The zooplankton sampling program in Lake 223
began in May 1974. Samples were taken near the cen-
tre of the lake over the deepest point at intervals
of two to four weeks. In 1974, samples were ob-
tained by using a transparent trap (Schindler 1969)
of 28.7 L capacity. Samples were taken in a verti-
cal series at 1 m or occasfonally 2 m depth inter-
vals and screened through a 53 u mesh net. Trap-
fuls from a thermal layer were pooled giving an
epitimnion, a metalimnion and a hypolimnion sample
for each date. During periods of non-stratifica-
tion,dtrapfms fron the entire water column were
pooled. .

In order to conserve sampling effert in 1975
and 1976, a 9.1 L plexiglass tuhe, 7.6 on in dia-
meter and 2 m in length, was used. The sampling
was repeated 10 times and imdividual samples were
pooled after filtration through 53 p mesh net.
Samples for this period thus represent the 0 to 2 m
Tayer only.

In 1977, sampling was carried out with a 4
barrel, non-closing sampler which was hauled from
the lake bottom to the lake surface, then from the
lower limit of the thermocline to the lake surface
and finally from the upper Timit of the thermociine
to the lake surface. Samples were thus overlapping
and raw counts for the metalimnion were ocbtained by

subtracting epilimnion raw counts from metalimnion
plus epilimnion raw counts. Similarly, hypolimnion
raw counts were derived hy subtracting meta) imnion
plus epilimnion raw counts from whole column raw
count. Negative demsities resulting from these
subtractions are represented in Appendix 1 as
zeros. This sampler consisted of two 15 cm inside
diameter plexiglass rings, 30 on in depth joined
together by 1.2 cm wide steel strapping so that the
distance between their nearest edges was 26 on.
Perpendicular to this strapping was 12 om of steel
strapping attached to two 7.% an inside diameter
pltexiglass rings, 30 em in depth. The .large cylin-
ders bore nets of 153 p mesh, whereas the small
cylinders bore 53 u mesh nets. All nets were 1.5 m
long and were tapered to 3.5 on diameter at the
lower edge. Three hauls were performed on each
lake layer. The results of the three hauls were
pooTed separately for the large and for the small
mesh nets.

In order to sample discretely the three ther-
mal layers, a closing sampler was developed by W.
Burtan of the Freshwater Institute {see Charg et
al. 1980 Fig.l). This was hauled from the bottom
of the Tayer of interest to the top of that layer
where Tt was closed by messenger. This sampler,
employed in 1978, had one barrel fitted with 53 pn
mesh net and the other with a 153 p mesh net, both
1.5 m long and tapering to 3.5 an diameter. The
sampler was hauled three times through each layer
and the large and small mesh sampies were separate-
1y pooled for each layer.

In 1979, sampling methods were similar to
those of 1978, except that both barrels of the
closing sampler were fitted with nets of 53 p mesh
size. As a result, the total area of the sampler
for the small mesh nets n 1979 was twice as large
as in 1978, A summary of sampling techniques em-
ployed during the period 1974-1975 and the volumes
of lake water sampled by each gear are given in
Table 2. - :

Although different sampling devices were used
during these years, treatment of samples was con-
sistent. AT samples were preserved ijmmediately in
the field with 4% formaldehyde. In the Taboratory
the samples were concentrated to a known volume and
reutinely ‘two or three 1 mL aliquots fram each sam-
ple were counted using an RA microscope and a Sedg-
wick-Rafter counting chamber. Adult crustaceans
were identified to species. Eggs per female were
recorded. MNon-adult copepods were assigned as cal-
anofd or cyclopoid and were identified to naupTiar
or copepedid stage. Where possible, rotifers were
identified to species, otherwise to genus. Ovid
rotifers as well as total numbers of each species
were enumerated.

Identifications were made using Ward and
Whipple (1959) and Brooks (1957) for crustaceans
and Ruttner-Koliske (1974) for rotifers.

RECOUNTING OF SAMPLES

In most cases two or three 1 mL aliquots were
removed for counting from the sample, originally 30
ta 45 mL in voluwme. In order to detenmine whether

. this counting of only 7 to 9% of the sample velume

provides representative data on organisms present
at low density such as adult copepods and c¢ladecer-
ans, ten 1 ml aliquots, or 25% of the sample



volume, were recounted from some samples. At re-
counting, all samples were brought to 40 mlL volume
for uniformity. AIl 10 aliguots were removed be-
fore any counted aliguots were returned to the sam-
ple. For comparison with the densities (individual
m-3 lake water) calculated from the original twe or
three counts, three densities were calculated from
the 10 recounts: one based on all 10 counts, one on
the lowest 2 counts and one on the highest 2 counts
(see Appendix 2}. The lowest 2 counts and highest
2 counts give an estimate of range of densities
which could be obtained by counting only two or
three aliquots from a sample.

RESULTS

This report describes only the samples ob-
tained with the 53 p mesh nets. Results of samp-
1ing with 153 y mesh nets are on file in the Fresh-
water Institute.

The zooplankton species fdemtified from Lake
523 and their relative abundances during the period
of 1974 to 1979 are listed in Table 1. Table 3
gives the mean and range of pH in the epilimnion of
Lake 223 in ice-free seasons of 1974 to 1979. Dur-
1ng this time sulfuric acid was added to the epi-
limnfon te gradually decrease its mean pH from 6.7
to 5.60, Temperature profiles and Secchi disc vis-
‘tbility an or near each zooplankton sampling date
are shown in Fig. 1. Densities of individual .zoo-
plankton species pr life stages expressed as number
of individual w3 on each sampling date are pre-
sented in Appendix 1. - The depths of the sampling
layers for each date are also included. 1In 1977 to
1979, during periods of thermal stratification, the
sampling layers of upper, middie and lower repre-
sent the epilimnion, metalimnion and hypoliminion,
respectively. 1n 1974, the sampling layers may not
coincide with the actual thermal layers. In 1975
and 1976 only the upper 2 m of the water colymn was
sampled.

Appendix 2 compares the densities calculated
after recounting ten 1 mL aliquots of samples with
the densities based on the original two or three 1
ml aliguots. The densities based on the original
two or three 1 mL aliquots with rare exception fall
between the lowest and highest recounts. The den-
sities based on the lowest pair of recounts and an
the highest may vary by as much as 3-fold vhen den-
sities ara low. The proportiomal disagreement be-
twsen recounts for species more abundant than 5000
a3 is considerably less. In the latter case, the
densities hased on highest pair are within 50% of
the lowest pair. Zeroes based an two or three 1 wl
aliguots do not necessarily indicate absence of
that organism, rather they indicate densities Tawer
than about 500 m-3.
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Tahle 1. Zooplankton species identified from Lake 223 during the period 1974-79. A + indicates that a species
was present ih Tow numbers usually less than 1,000 m-3 for crustaceans and 10,000 m~2 for rotifers, +
1ng1cat?s that it was frequently more numerous, and - indicates that no organisms were found in the
subsampies.

Species 1974 | 1975 - 1978 1977 1978 1979

Phylum Arthropoda
Class Crustacea
Subclass Branchiopoda
Division 011gobranchipoda
Order Cladocetra
Suborder talyptotera
Family Daphriidas

Daphniia ratrocurva Forbes - + - - - -

Daphnia galasta mendotas Birge ++ + + 4 S+ +
Fandly Bostinidae

Bosmina longirostrie (M11.) ++ 4 H S H S
Family Sididae

Diaphanocaoma brachyurum (Lidvin) 4 + + + L+ S
.Latana satifera (Mi11,) - - - - - . +

Family Holoped{dae
Holopediun gibbemin Zaddach N + | + + + . +
' Suborder Gyitnomera
Family Leptodoridae
Leptedora kindtii (Focke) - - - - . n
Subclass Copepoda
Order Eucopepoda
Suborder Calanoida
Family Diaptomidae
Diaptomus minutus L1117, ++ + +4 + + +H
Diaptomug stoilis Forbes + + - n - -
Family Temoridae '

Epiachura lacustria Forbes + + + + + +
Calanoid naupldid . H M ++ 44+ + +H
Calanoid copepodids ‘ + + ++ L + +H

Suborder Cyclopoida
Family Cyclopidae
Cyclope bicuspidatus thomasi Forbes + + - H L4 ++



Table 1. €ont'd.

- Species 1974 1975 1976 1877 1978 1979

cyelopn vernaiio Fischer 7 + - - + ) - -
Meaooyeiopn edar {Forbes) + + + g . + +
Propoayelops pvasinueg mex. Fiefer + Ck i3 ++ o +
Cyclopoid nauplii ++ H+ ++ + ;+ ¥+
Cyclopoid copepodids ++ ++ ++ ++ + o4

Phyium Rotifera
Class Monogononta
Order Flosculariacea
Family Conochilidae
emochilue Sp. + + R g + +

Fawily Testudinellidae

Filinia lengiseta (Ehrbg.} + - - + - ¥
Testudinella sp- + + + + + -
Pompholys Sp. - - - - + _

Order €ollothecacea .
family Collothecidae
Collotheca sp. ++ ES 3 ++ LR +H +
Order Ploima
Family Notommatidae
Monommata Sp. - - - + + -

Family Synchaetidae

Plogsoma lenticulare Hervick + + + + + +
Polyarthra vulgaris Carlin + A4 ++ ++ +H ++
Eolyarthra vemata {Skorikow) : + + ¥ s ++ ++
Folyorthra dolichoptera {Idelson) - - - - + _
Sunchaeta sp. - - - - F +
Fanily Gastrppodidae
Ascomovpha ecatdis Petry + + + fs + +
Gagtvopus stylifer (Iwhof} ++ + + B + i
Gaotropus hypotus Hudson & Bosse - - - + -~ -
Chramogaster Sp. + - - 3 - -
Family Trichocercidae
Prioipeerea eylindrica {Inhof) + + + + + s

Mriehocerea 5p. + + + 4+ - -



tabte 1, Cont'd,

Species 1974 1975 1976 1977 lave 1979

Family Asplanchnidae
deplatichna sh, _ + - - - - -
Asplanshnopus sp, ‘ - - - - - +
Family Brachionidae ‘
Xaratalla taurccephala (Myers) + + + +H +

+
Keratella cochilearie (Gosse) + + + +H ++ +
Haratella hiemalis Cariid + - - + + +
Xevatella sarrulata (Ehrhy.) - ‘ - - - - +
Kallicottia longisping (Kellicott) M + + H + +
Xellivottia bostoniensie {Rousséiut) + - - H ++ ++
Colurella sp. - + - - - -
Lapadelia sp. : ' + " . - + -
Mehntria sp. - - - - + -
Anuraeopais fisea (Gosse) 4 + + - - 4+

Family Lecanhidae
Lecang sp, (includes Momostyla sp.) + 4+ 4 + + +

Other giobular rotifers ' ++ + + + 4 +
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Table 3. Mean and range of pH in the epilimnion of Lake 223
in the jce-free seasons of 1974 to 1979.

Year Mean - Range

Pre-acidificatfon
1974 6.64 6.4-7.0
1975 | 6.61 6.5-7.0

During acidification

1976 - 6.79 6.5-7.2
1977 : 6.08 5.6-6.3
1978 5.84 5.4-6,2

1979 - 5.60 5.4-5.8
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APPENDIX 1

VDensity as fndividuals m’a”bf zooplankton species 0? life
stages on each sampling date for the years 1974 to 1979. Density
is shown for each sampling ]ayer during periods of thermal strati-
fication or for the entire water column during non-stratification.
The depth Timits of each sampling layer is inc]uded;ﬂ‘The results
of sémp]ing thé ent{ée water cb]umn are shbwh'in the "upper" N
column of the table. Dashes indicate no sample was taken; zeros

indicate no animals were counted in the subsamples.

a. Gladocera
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Appendix 2, Varlation 1o cafeulated density due to voriability in row count for adult copepnds and cladocerans in L223 in 1974,

Orjginal Count Racount
Percent of tatal cu1:ulnteg density Raw Coun Parcent of total Calculated density {pa. w3}
Speclos Sampting date  Sampliny layer sampte volume {no, mJd) {no. m1- sample valums lawest highest
. m countad aliquat}) 10 counts palr  pair
Daphnia Hay 22 0-11 a.4 [ 0,0,0,0,1,0,0,9, 25 12 i} 58
{aloitae [ ]
NENGOERE
- dun 13 n- 14 6.7 . 732 %.%.2,1.1.2,1.2. 25 510 279 976
f
Jun 19 4-13 11 084 6,13,9,7,6,9 25 1672 529 2168
15,9,9,13
Jul 17 -4 8.3 1] 4,0,0,0,0,0,04,0, Z5 1] 1] 1]
0.0
Ju¥ i7 4-11 7.3 3220 16,14,30,18,17 25 3097 2323 4568
22,21,17,29,16
Aug 11 0~ 5 7.5 itil 1.911.0.1.1.0,1 25 163 g 232
Aug 14 ' 5-12 7.1 3066 16,14,16,16,16, 25 anza 2230 3883
12,11,22,17,12 -
Sep 11 n-? 1.5 a3 3,3,4,2,1,2,1.4 25 453 174 610
’
Sop 11 1-12 7.0 489 é.l.n.l.lﬁ,z.l,u 25 446 1] 1115
2
f
pct 9 a-12 7.0 192 1,1,4,4,1,3,0,3 25 257 54 536
1.6
Ray & . 0-13 . 1.5 66 1,1,0,1,0,0,0,1, 25 40 Q 99
0,0
Bosmina May 22 u-11 ] 0,0,0,1,0,0,0,0 25
Tangivestrls B, 65 pig e 1000.0, 12 [ 50
dun 19 0- 4 6.7 1777 g,i. g,l].lﬂ.ﬁ,?. 25 2258 1533 3206
‘ L] L]
dun 19 4-13 1.1 kr) 14,24,15,13,18,10, 25 2602 1741 3407
20,18,20,19
ST} O b OROURRURR | M (OO | i DI AR 2.5.3.9.3.6.4.2.. . 35 cooo.... 1048 . 697 ... 2230
.
Jul 17 4-13 7.2 423 ;.%.2.2,3.2.4.2. 25 LD 155 542
'
Aug 14 0- 5 7.5 5033 33,27,24,148,24,24, 25 5947 4762 417
28,30,23,%5
Aug 14 5-12 1.1 . 406 g.;.s.ﬁ.ﬁ.ﬂ.lﬂ.l. 25 1155 205 hyj:rd
.
Sep 11 0-7 7.5 348 5-3,2.3.2,3,2.2. 25 18 174 857
. .
Sep 11 7-12 .0 L1 %.{.2.1.2.3.1.0. 25 350 139 697
f
oct 9 0-12 7.0 0 3:1,0,0,0,0,0,1, 25 64 0 214
.
LU t-13 7.5 ] 0,0,0,0,0,0,8,0, 2 10 o 50
Djaphanosemg  May 28 -1 8.8 a
By aciving ¥ £ g:g.n.n.u.n.u.n. 25 D 0 0
dun 18 u- 4 6.7 a ,0,0,0,6,0,0,0, 2% ] a D
4,0
Jun 1% 4-13 It s} t,0,0,0,0,0,0,0, 25 1] a G
0,0
dul B7 0- 4 .3 1672 I,Ei;.D.S.ll.B.B, 25 2397 1533 o
L
dul 17 1-13 1.2 14 ] 2-2.4.5.8.7,5.1. 25 B05 387 1151
f
Aug 14 0- 7 1.5 MM 3.3.5.3,13,5.5.[}. 25 1635 1045 2555
B
Aug 14 5-12 7.1 204 é 66,4.2.3.4,5.6, 25 976 198 1593
.
Sep 11 G- 7 1.4 . 290 2.2.5.4.4.2.5.4. 5 714 348 1048
1y
Sep 11 1-12 7.0 1499 {,cl'.l.l.l,l,ii,?.. 5 330 279 697
- 12 .
pct @ 9-12 7.0 115 %.?.0.3.1.2.2.2. ] 151 g 268
'
Nov B 6-13 7.5 i p,0,0,0,0,1,0,0, i 1n a 50
4.0
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Original Count

Recaunt

0,0,1,4,2,4,0,4,
1,3

‘ Species Samil{ng date Sampling layer F:ﬁ:?: ::htl;etﬂ Cazﬁgilarggg)dennity R:::‘Cg%mfs p:tmf?; %‘Ttuta] Calclated dgﬂi:ﬁ’{ (ﬂ?ghg;:)
o f . Eounted {aliguot) 10 counts  pafr pair
g‘“ﬂf}?}’rﬁtus Hay 22 o-11 a.a 494 313,4.9.3.3,3.4. 441 23 1043
D dun 1% 0-- 4 B.7 o g:g.n.n.u.u.ﬂ.u. 0 0 0
dbin 19 4-13‘ 1.1 0 'g:g.a #,0,0,0, 25 ] o 232
Jui 17 o- 4 8.3 a4 g:g.u.n.u t,0,0, 3 o [ t
du 7 4-13 7.3 952 H.? 4,3,08,6,10, 25 435 sf2 1394
Aug 14 g-5 7.5 Y g E.n A0,0,0,0,0, 25 46 [+ 2
Aug 14 512 7.1 4530 gg'g.gg.zg i21,23, E 4559 ‘B 5
Sep 11 0. 7 - .5 ] g:g.u.n.n.i.n.u. i7 4 a7
Sep 11 -12 7.0 959 ppsdedze, 2 vz0 48 im4
act 9 0-iz .0 1345 g 1%4111]5!:2 15, 2% 1303 911 1769
Moy 6 0-13 7.5 0 :;_.u.n,i,u.i.s‘. £ 9 o 249
}Eff:_zgz:‘ng! Huy 22 | -1l .4 é:%.u.n.u.d.u.u. 2 45 o ; 14
Jui 19 ; 0- 4 6.7 208 g:?.n,u.i.n.z.n 25 251 0 ! oewr
dim 15 4-13 7.1 27 ln:g.u.i.n.i.n,i. 25 105 n 232
Jut 17 l O 4 4.3 28] g:g.z.z;a.d.a.n 25 4. .. D 976
Jul l? 4-13 7.3 265 g g,n W0,0,0,0,0, 25 o 0 o
Aug 14 U 5 7.5 7 10,102,000, 25 83 1 e
Aug 14 5-12 1.4 70 %:g.i 1,1,0,0,0 2% 100 o 139
Sep 1t 07 .3 58 g:tla,u.u.n.n.u.n 25 5 d 174
Sep 11 7-12 7.0 200 g:g.h.i.l.i,u.n 84 a 21
tct K 0-12 .U i tli:g.i.n.n.l.u.u 43 e 1 oz
v 6 b-13 7.5 ] g:g,n.u.u.n.u.n ] o d o
,E,;i—;——m'ﬁ" g;ﬂbgs Hay 22 o-11 8.8 1} é:g.z.l.u g.4.2, 25 115 u 200
= dun 19 0- 4 6.7 o- B22L00,10, z 251 e
din 19 413 74 o E:g,n.u.u.u.n.u, 25 o o o
dul 17 g- 4 83 e g g.n W340,0,8,0, 1g4 ] , 687
dul 17 413 7.3 0 0.0,0,0,0,0,0,, o i 0
'
Aug 14 a- 5 1.5 529 é:g.s.z,a..s.u.a. £0d ] 1045
Mg 14 5-12 1.1 0 faaaia, fan 0 gm
Sefi 14 [ 1.5 114. }:i.i.i.u.n.i,n. L] 122 0. 174
Sep 14 712 Lo o g.g.i.z.d.n.l.n. 24 I o 418
et d LX) ] 154 %E%.a.a.d.u.i.u’. 2y 214 54 7%
Hoy o 0.13 1.5 113 2 i a 24y
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Appendix 2. cont'd

Recount
{riginal Count =3
Fercant of total  Celeulate] doralty  faw Tums . Percent of fotal Falciated demsity (g w2 .
G Sarpling layer sample volisme ne. m" . ng, W
Species  Sampling date an I,::J nyer mgnunted i aliguot) . . 10 eounts  pair  pair
ilalapedim May 22 e-11 .8 33 0,0,0,1,0,1,6 25 7 23 ¢ 116
inevan o : : :
Jun 14 b- 4 6.7 - [ 0,1,0,0,0,1,0,0 25 56 0 - 278
0,0 :
Jun 19 4-13 7. 104 3'2'2'0'!‘2‘1'3' 25 204 o 542
N
Jut 17 0- 14 8,3 0 0,0,0,0,0,0,0,4, 25 o o a
' 0,0
aul 17 4-13 7.4 ¢ 0,1,0,0,0.0,0,8, 25 15 0 7
0,0
Aug 14 g- & 715 o 0,0,0,0,0,0,0,0, 75 u o 0
0,0
fug 14 5-12 7.1 : 0 0,0,0,0,0,0,0,0, 25 ] 0 Ca
0,0 .
Sep 11 0- 7 7.5 n 0,0,0,0,0,0,0,0, 25 0 ] ]
. n‘n .
Sep 11 7-12 7.0 0 ?.g.u.u.u.u,u.u. ' 25 28 ] 138
. L} N
Uck O 0-12 7.0 i} 0,0,0,0,0,0,0,0, 25 0 i} 0
0,0 :
fov 6 0-13 7.5 o 0.0,0,0,0.0,0,0, 25 0 a 0
.
I aptomus May 22 0-11 a.8 1574 20,37,27,35,22 5 wm7e 1974 4233
minufus 2[.1:33:33:23:14 .
Jui 1% D- 4 6.7 827 1,4,6,9,5,5,5,8, 25 mwe . 697 2230
7.2 :
Jun 18 4-13 7.1 596 5.5,6,5,3,2,5,4 25 a8 8 1394
2,10 .
dul 17 b~ 4 1.3 25] tll.é.l.a.a.z.u,n. 25 251 L 836
T yag gy GGG, T
‘ 0,2 . .
Aug 14 -5 7.5 : 697 é.;.!.z,z.l.a,u. 25 44t 116 Jivk:
: .
Aug 14 5-12 7.1 0 1,0,0,0,0,0,0,2, 25 59 0 200
0,0 .
Sep 11 0-7 7.8 58 0,0,0,0,0,0,1,2, 25 52 i} 261
: 0,0 .
Sep 1t 7-12 7.0 200 0,1,0,0,1,1,0,0, 25 7 0 518
2,1
Oct 4 0-12 7.0 ) 3495 45,44,48, 45,36, 30 FL qap1 o337 5145
27,48,45,41
Hov 6 0-13 7.5 7699 75,73,76,61,73,77 75 7247 BATL 7855
01,77,68,67
Epischura May 22 0-11 8.8 ¢ 0,0,0,0,0,0,0,0 2% 0 o o
Tecustris ) grg 00000 B
dun 19 0- 4 6.7 au 1,0,1,1,0,0,1,0, 25 223 o - 557
2,2
Jun 19 1-13 7.1 16 0,0,1,1,2,0,0,0, ®/ 62 0 237
0,0
dul 17 0- 14 1.3 [ 0,0,0,0,0,0,0.0, 25 . (U 0
: 6,0
Jut 17 4-13 7.3 53 ;.1.1.n,1.u.1,o. 25 108 D 232
. s
Chug 14 - 5 7.5 o 0,0,1,0,0,0,0,0, 5 23 0 116
0,0
fug 14 5-12 7.1 b 0,0,0,0,0,0,2,9, 25 - 40 B 199
0,0
Sop 11 U7 7.5 0 u:t}.1.u.u.u.1.n, I 52 0 174
0, :
Sep 1 7-12 1 i 9,1,0,0,0,0,0,0, 25 w0 139
0,0
Dct ¥ 012 1.0 LT g.é.o.u.u.u.u.n. 25 1 0 54
Kov & 1-13 7.5 ) [ 0,8,0,1,0,2,0,1, 26 30 0 149
0,9 .




