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Introduction

In the evaluation of the pollution level of marine environment an
important role is played by the investigation of sea organisms in relation
to harmful substances (trace metals included). The organisms may con-
centrate metals directly from water, particulate matter, sediments or
indirectly via food. Therefore, it has been suggested that several eco-
logically different species should be used in the investigation in order to
assess the contamination level.

Isopod Mesidotea entomon, due to its wide distribution, representative
part in the macrobenthic communities and long life period (about B—98—9
years) is proposed as an indicator of trace metals and is included into the
Baltic Monitoring Program. Besides, it serves as an important food item
for many commercially used fishes (cod, flounder, eel).

The present study estimates the trace metals (cadmium, lead, copper
and zinc) content in M. entomon sampled at the southern coast of the Gulf
of Finland and attempts to reveal any areal, seasonal or size differences
in metals uptake.

Material and methods

The samples were taken on board the r/v “Arnold Veimer” in May,
July and August 1988 in three a.peas situated near the Bays of Kunda,
Käsmu and Kakumäe. The positions and some hydrographical conditions
of the sampling sites are shown in Table 1.
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The locations and hydrographical conditions of sampling sites

Table 1

Site •, Date Station Depth,
m

Salinity,
.%

Tempera-
ture, °C

Kunda May K1 55 7.3 1.8
59°34'5" July K10 30 6.3 1.8
26°25'6" August K14 55 6.2 2.0
Käsmu May K4 55 7.2 1.6
59°39/4,/ July K8 35 6.7 10.5
25°55'6" August K16 41 6.2 5.6
Kakumäe May K5 30 6.7 2.0
59°28'3" July Kll 30 7.1 2.2
24°3 / 7// August K17 25 6.1 16.0
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Concentrations
Table 2

of Cd, Pb, Cu and Zn (pg/g dry matter) in Mesidotea entomon
from the different sampling sites

Site Size,
mm Cd Pb Cu Zn

Kunda
Kl 10—20 AVG 0.92 1.45 21 74

SD 0.05 0.12 8 4
20—30 AVG 1.24 1.34 89 86

SD 0.07 0.05 1 1
30—40 AVG 1.34 1.44 98 92

SD 0.10 0.20 11 3
40—50 AVG 1.34 1.53 113 99

SD 0.05 0.14 10 1
>50 AVG 1.14 1.58 122 120

SD 0.28 0.09 8 9
кю 10—20 AVG 0.87 2.34 63 98

SD 0.05 0.22 2 1
20—30 AVG 1.14 3.38 75 106

SD 0.06 0.41 7 6
30—40 AVG 1.66 2.41 85 108

SD 0.01 0.15 6 3
40—50 AVG 1.63 2.63 117 124

SD 0.05 0.08 11 2
>50 AVG 1.28 2.50 100 131

SD 0.03 0.06 10 4
K14 >50 AVG 0.88 4.06 113 175

SD 0.03 0.20 5 3
Käsmu
K4 30—40 AVG 0.60 2.07 72 87

SD 0.03 0.25 7 4
40—50 AVG 0.44 1.63 100 103

SD 0.04 0.04 15 7
К8 10—20 AVG 0.95 1.81 95 84

SD 0.01 0.31 13 3
20—30 AVG 1.07 2.29 104 88

SD 0.03 0.07 15 5
30—40 AVG 1.17 1.73 122 102

SD 0.05 0.14 8 5
40—50 AVG 1.30 1.82 159 116

SD 0.10 0.05 6 4
>50 AVG 0.96 1.32 206 144

SD 0.07 0.29 5 2
К16 30—40 AVG 1.59 1.03 143 83

SD 0.05 0.19 5 1
40—50 AVG 0.90 1.02 157 122

SD 0.06 0.17 6 1
Kakumäe
К5 10—20 AVG 0.91 3.46 76 100

SD 0.01 0.26 1 0
20—30 AVG 1.03 3.65 94 125

SD 0.08 0.17 13 35
30—40 AVG 1.11 2.13 111 178

SD 0.10 0.19 10 5
40—50 AVG 1.18 2.15 96 215

SD 0.09 0.06 14 3
>50 AVG 1.28 2.17 104 215

SD 0.05 0.10 10 3
КП 10—20 AVG 1.08 1.76 100 85

SD 0.10 0.23 1 2
20—30 AVG 1.32 1.35 114 89

SD 0.03 0.25 24 4
30—40 AVG 1.32 1.45 133 93

SD 0.04 0.11 3 1
40—50 AVG 1.39 1.48 141 97

SD 0.08 0.06 18 1
К17 30—40 AVG 0.87 1.61 108 80

SD 0.00 0.16 9 3
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The organisms were sampled with a Van Veen grab and dredge. They
were kept in surface water to remove gut content and other foreign
matter. After that they were deep-frozen in plastic bags. Prior to the
analysis the specimens were measured, sorted out into 5 size groups
(10—20; 20—30; 30—40; 40—50 and >5O mm), dried at 105°C, homo-
genized in an agate mortar. Aliquots of samples were digested by
concentrated nitric acid (suprapure). Whenever possible, four parallel
samples were prepared and analyzed for each size class. The analyses were
carried out by means of atomic absorption (AAS-5000, Perkin-Elmer).
For Cd, Pb and Cu determination flameless technique with the Zeeman
background correction was used (HGA 500). Zn was determined by
flame mode (standard burner head, air-acetylene flame). The results are
expressed in pg/g dry matter.

Results

The average concentrations of Cd, Pb, Cu and Zn in M. entomon are
presented in Table 2.

When comparing the content of trace metals in different size classes
of M. entomon only data from stations КЮ, KB, K5, K 1 and КИ were
used, as the specimens collected there represented all size classes.

Positive correlation between Cu, Zn, Cd content and size of the orga-
nisms was found (r = 0.575; г = 0.565; r = 0.420, respectively, P = 0.01). The
mean concentration of Cd increased up to maximum in 40—50 mm speci-
mens and decreased for the largest specimens. A somewhat higher Pb
content was registered in smaller individuals (Fig. 1). However, no
significant correlation between the Pb content and specimens size could
be observed.

Fig. 1. Trace metal concentrations in different size groups of Mesidotea entomon

Fig, 2. Trace metals in Mesidotena entomon sampled at different time,
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Investigations of seasonal and areal trends in trace metals accumula-
tion by M. entomon were carried out on middle-sized specimens (30—50 mm) as they were sampled practically at all the stations (except forKl4). The Cu mean concentration tended to increase from May to August,
whereas Zn at the same time showed a slight decrease (Fig. 2). But only
the lower Cu content in May and Zn in August were statistically
significant (by means of Student f-test). Somewhat higher Pb and Cd
concentrations were detected in July (Fig. 2). However, only in case of
Cd it was statistically significant.

Fig. 3. Trace metal concentrations in Mesidotea entomon sampled in different areas.

No explicit differences in the trace metals content in M. entomon
sampled in different areas were revealed. A slightly higher content of Pb
and Cd was observed in organisms sampled at Kunda, Zn at Kakumäe,
Cu at Käsmu (Fig. 3).

Discussion

The most systematic investigations of trace metals content in M. ento-
mon have been carried out in the Gulf of Bothnia (Table 3). The informa-
tion about other regions of the Baltic Sea is rather scattered.

The trace metals content in different size groups of M. entomon has
been examined in all relevant works (Tervo et al., 1980; Sandler, 1983,
1984; Сейсума et al., 1979, 1984; Szefer, 1986). The variation of metals
content with size of the organisms has been mentioned in all the papers.
In the Gulf of Riga (Сейсума et al., 1979, 1984) 60—80 mm specimens
had the highest level of Cd, Pb and Zn (the organisms from 40 to 90 mm
were examined). In the other paper concerning the Gulf of Riga (Кули-
кова et al., 1985) the evident inverse relationship between the Zn, Pb, Cd
concentrations and the size of M. entomon was indicated. In the Gulf of
Bothnia (Sandler, 1983, 1984, 1986) the concentrations of Cd and Cu were
somewhat increased in larger specimens. Finnish investigators (Tervo et
al., 1980) registered a higher level of Cd, Pb and Cu in case of one largest
specimen (body length 92 mm). In the Gulf of Gdansk (Szefer et al., 1986)
the most variable with respect to the size of organisms was the Zn con-
centration. It should be mentioned that the comparison of our results and
those for the Gulf of Finland and Riga was rather complicated: the studies
in the latter regions were carried out on larger organisms than ours,
especially in the Gulf of Riga. It is known that male M. entomon are
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Table
3

Trace
metal

concentrations
(|ig/g
dry
matter)
in

Mesidotea
entomon
from

different
Baltic

Sea
areas

Area

Cd

Pb

Cu

Zn

References

Gulf
of
Gdansk

0.22—0.60
23—45

9—26

26—95

Szefer,
1986

Gulf
of

Riga

1.32—5.44
14—48

110—170

68—167

Сейсума
et
ah,

1984

Gulf
of

Bothnia
Gulf
of

Bothnia
Gulf
of

Bothnia
Gulf
of

Bothnia
Gulf
of

Bothnia
Gulf
of
Bothnia

Gulf
of

Bothnia

1.42—4.540.91—3.04 1.30—1.800.66—0.81 1.15 0.14—2.41 0.16—0.69
0.68—7.89 0.90—2.96 0.70—2.50 0.74—0.82 1.36 0.15—1.05 0.31—

1.66

79—261 122—240 65—206 164—174258 75—293 86—178

68—120 69— 108—15470— 62 38—96 61—93

Voipio
et
ah,

1977

Voipio
et
ah,

1977

Häkkilä,
1980

Tervo
et
ah,

1983

Tervo
et
ah,

1983

Sandler,
1983

Sandler,
1986

Gulf
of

Finland
Kunda Käsmu Kakumäe

0.88—0.91 1.29—1.630.61—1.41 0.97—1.37
1.05—1.86 1.37—2.49 1.14—2.00 1.44—2.14
121—126 86—120 91

—159 98—142

73—131 92—120 88—116 86—200

Voipio
et
ah,

1977

Present
study

Present
study

Present
study
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larger than the female ones (Haahtela, 1962). So the differences in trace
metal concentrations in shorter and larger specimens might also be due
to sexual differences. Evidently, in future studies on trace metals in
M. entomon sexual differences should also be taken into account.

Besides, the investigation of trace metals content in M. entomon is
directly connected with moult process scrutiny. First of all the moult
process is caused by the growth of organisms, whereas the younger spe-
cimens moult more often than the older ones due to their intensive growth
and metabolism processes (Haahtela, 1962). The moult is also influenced
by the environmental conditions. Considering also that some metals (e. g.
Cd and Pb) accumulate mainly in exoskeleton, and redistribute between
exoskeleton and other tissues before moult, as it occurs for Ca (Кусакин,
1979), our lower values obtained for small organisms could partially be
explained by moult.

In such case we could propose that the smallest M. entomon specimens
(10 —20 mm) are not suitable for the investigation of trace metals and
for environmental monitoring purposes because of the difficulties in data
interpretation.

The trace metal concentrations in M. entomon collected in different
Baltic Sea areas are, in general, of the similar level and show small
variability (Table 3). Some investigators explain this situation by the
regulating ability of organisms. It is assumed that decapod crustaceans
are able to control the uptake of some elements, e. g. Cu and Zn (Bryan,
1967, Sandler, 1984). It might be supposed that some other elements
uptake could also be regulated up to some level. However, the problem
what are these elements and to what extent can organisms control their
uptake needs more detailed investigation.

In future studies special attention should be paid to the following
problems:

trace metals accumulation into the exoskeleton of M. entomon;
elements redistribution between exoskeleton and other tissues before
moult;
effect of high concentrations of metals in the environment on the
ability of M. entomon to regulate metals uptake.
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Cd, Pb, Си, Zn SISALDUS SOOME LAHE LÕUNARANNIKU

MESIDOTEA ENT ОMONAS
On määratud raskmetallide (kaadium, plii, vask, tsink) sisaldus Mesidotea entomon'i

erineva suurusega isendeis Soome lahe lõunaranniku lähedal.
On leitud, et suuremais M. entomon’i isendeis on vaske, tsinki ja kaadiumi rohkem

kui väiksemais isendeis. Statistiliselt usaldusväärne on vähene vase sisaldus mais kogu-
tud proovides ja tsingi sisaldus augustis kogutud proovides.

Keskkonna seisundi hindamisel raskmetallide suhtes ei sobi ilmselt väiksemad
M. entomon' i isendid (10—20 mm), sest sagedaste kestumiste tõttu on raskendatud tule-
muste interpreteerimine. Edaspidi tuleb pöörata tähelepanu raskmetallide kogunemisele
eeskätt eksoskeletti, nende ümberjaotumisele eri kudede vahel enne kestumist, aga samuti
biokontsentreerimisele suhteliselt suure raskmetallide sisalduse korral keskkonnas.

Юлиана ВОЛОЖ, Март СИММ, Харри ЯНКОВСКИЙ, Ильмар KOTTA
СОДЕРЖАНИЕ Cd, Pb, Си, Zn В MESIDOTEA ENTOMON,

ОТОБРАННЫХ В РАЙОНЕ ЮЖНОГО ПОБЕРЕЖЬЯ ФИНСКОГО ЗАЛИВА
Определялось содержание тяжелых металлов (кадмия, свинца, меди и цинка) в раз-

личных размерных группах Mesidotea entomon, отобранных в районе южного побережья
Финского залива весной и летом 1988 года.

Было обнаружено, что содержание Си, Zn, Cd в крупных особях Mesidotea ento-
mon выше, чем в мелких. Получено статистически достоверное низкое содержание меди
в пробах, отобранных в мае, и цинка в пробах, отобранных в августе.

Использование мелких особей Mesidotea entomon (10 —20 мм) для наблюдения за
содержанием тяжелых металлов и для целей мониторинга состояния окружающей среды
в отношении тяжелых металлов, по-видимому, нецелесообразно из-за перераспределения
металлов между различными тканями, вызванного частыми линьками. Интерпретация
результатов в этом случае сильно усложняется.

В дальнейших Исследованиях следует обратить внимание на следующие проблемы:
накопление металлов в экзоскелет Mesidotea entomon ; перераспределение металлов меж-
ду различными тканями перед линькой; влияние высоких концентраций металлов в среде
на способность Mesidotea entomon регулировать процесс поступления металлов в орга-
низм.
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	Untitled
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	CONSTITUTIVE HETEROCHROMATIN (C-BANDS) AND C-POLYMORPHISM IN THE KARYOTYPE OF THE ESTONIAN BREED OF THE JAPANESE QUAIL (COTURNIX COTURNIX JAPONICA)
	Fig. J. C-banded karyotype of the Estonian breed of the Japanese quail ПОО'-"! 5v ХI2.SХЮ). v -•-
	Fig. 2, Idiugram of macrochromosoines of ths Estonian quail (C-bandin<o HOOxlGv X 12.5x10). °; 1 '
	Fig. 3. The Ist pair of autosomes of the Estonian quail. C-polymorphism of the centromeric region.
	Fig. 4. Conjugation of the 3rd autosome with a microchromosome (indicated by arrows) (100X1.5X12.5X10).
	Pig. 5. Conjugation of the 2nd and Ills 3rd autosomes (indicated by arrows) (IOOxI.SX X12.5X10).

	РЕКОМБИНАЦИОННАЯ СОСТАВЛЯЮЩАЯ ТОЧНОЙ ЭКСЦИЗИИ ТРАНСПОЗОНА Тпs У ESCHERICHIA COLI К-12
	Untitled
	Untitled
	Untitled
	Untitled

	STABILITY OF RECOMBINANT ESCHERICHIA COLI IN CONTINUOUS CULTURE
	Growth of recombinant Escherichia coli Kl 2 KBO2 in continuous culture on Luria-Bertani medium without antibiotics. At the moment time = 0, flow (dilution rate D = 0.5h-1) was started. The inoculum was grown under antibiotic pressure.
	Денситограмма сывороток венозной крови (А), грудной лимфы (В) и шейной лимфы (С) овец. 1 А; 2 ПА-1; 3 ПА-2; 4 Т; 5 ПТ-1; 6 ПТ-2; 7 ИГ; <9 МГ.
	Untitled
	Untitled

	ДЕЙСТВИЕ УВЕЛИЧЕНИЯ ФОНА КОРТИКОТРОПИНА И ЭФЕДРИНА НА ОБМЕН И ТРАНСПОРТ ЛИПИДОВ В ОРГАНИЗМЕ
	Untitled
	Untitled
	Untitled

	СРАВНИТЕЛЬНОЕ ИЗУЧЕНИЕ ЭКТО-АТФазной АКТИВНОСТИ КЛЕТОК ЛИМФОИДНЫХ ОРГАНОВ И ЭРИТРОЦИТОВ
	Влияние линолевой (Л) и олеиновой (Б) кислот на экто-АТФазную активность клеток бурсы Фабриция (I), тимоцитов (2) и эритроцитов (3) цыплят.
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled

	ПЯДЕНИЦЫ РОДА EUPITHECIA CURT. (LEPIDOPTERA, GEOMETRIDAE) ДАЛЬНЕГО ВОСТОКА СССР. 111
	Гениталии самца Eupithecia persuastrix Mironov, sp. n. a общий вид; б эдеагус; в VIII стернит.
	Lake Peipsi-Pihkva * Озеро Псковско-Чудское
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	Untitled
	Untitled
	Untitled
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	HAPNIKU SISALDUS JA VEE TEMPERATUUR SAADJÄRVES
	Untitled
	Joon. 1. Hapniku kontsentratsioon, vee küllastumus hapnikuga ja vee keskmine tempe ratuur kuus aastail 1974—1983 eri sügavustes. Joon. 2. Lahustunud hapniku keskmise kontsentratsiooni ja keskmise temperatuuri vertikaalne jaotumus.
	Untitled
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	РАСПРЕДЕЛЕНИЕ БЕНЗ(А)ПИРЕНА В ЭКОСИСТЕМЕ МАТСАЛУСКОГО ЗАЛИВА
	Рис. 1. Места отбора проб в пределах Матсалуского государственного заповедника
	Рис. 2. Содержание БаП в донных отложениях Матсалуского залива
	Untitled
	Рис. 4. Содержание БаП в некоторых видах рыб Матсалуского и Пярнуского залива (цифрой отмечено количество проб).
	Рис. 13. P. canesc&ns.
	Рис. 3. Содержание БаП в донных отложениях и водорослях Chara (цифрой отмечено количество проб). Püc.l4. Oeum rivale.
	Рис, 23. Pot eri pm sangu is orba.
	Untitled

	CADMIUM, LEAD, COPPER AND ZINC CONCENTRATIONS IN MESIDOTEA ENTOMON IN THE GULF OF FINLAND (SOUTHERN COAST)
	Fig. 1. Trace metal concentrations in different size groups of Mesidotea entomon
	Fig, 2. Trace metals in Mesidotena entomon sampled at different time,
	Fig. 3. Trace metal concentrations in Mesidotea entomon sampled in different areas.
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
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	CHROMOSOMAL VARIABILITY IN RAINBOW TROUT STOCKS IN ESTONIA
	Untitled
	Fig. 1. Mctaphasc of Donaldson strain rainbow trout (2n = 60). Fig. 2. Metaphase of local strain rainbow trout (2n = 58).
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	ТОЧНАЯ эксцизия СОСТАВНЫХ ТРАНСПОЗОНОВ У ESCHERICHIA COLI К-12 В УСЛОВИЯХ СТРЕССА
	Untitled
	Рис. 1. Кинетика роста числа клеток с фенотипом Рго+ (точная эксцизия) в условиях длительной инкубации штаммов при 4—6°С: / ЕСК 100-5 (гес+), 2 ЕСК 086-5 (гесАбб), 3 ЕСК 107-5 (Ш). Рис. 2. Кинетика роста числа клеток с фенотипом Рго+ (точная эксцизия) в условиях длительной инкубации штаммов при 4—6 °С; 1 ЕСК 100-10 (гес+), 2 ЕСК 086-10 (гесАбб), 3 ЕСК 107-10 (Ш).
	Рис. 3. Кинетика роста числа клеток с фенотипом Рго+ (точная эксцизия) в условиях длительной инкубации штаммов при 4—6°С: 1 ЕСК-ЮО-9 (гес+), 2 ЕСК 086-9 (гесАбб), 3 ЕСК 107-9 (Ш).
	Untitled

	ВЛИЯНИЕ РАЗЛИЧНЫХ СТРЕССОРНЫХ ВОЗДЕЙСТВИЙ НА РАЗВИТИЕ СТРЕССОРЕАКТИВНОСТИ У НОРМОТЕНЗИВНЫХ И ГИПЕРТЕНЗИВНЫХ животных
	Влияние стрессорных воздействий на нормотензивных и гипертензивных крыс. 1 Исходный уровень в покое; 2 иммобилизация в пенале; 3 электрокожное раздражение; 4 растяжка на спине.
	Untitled

	ЖУКИ-БЛЕСТЯНКИ РОДА EPU RAE A ER. (COLEOPTERA, NITIDULIDAE) ЭСТОНИИ
	Untitled
	Untitled
	Рис. 5. ▲ -E.casianea, 0-Е. danlca, ш – Е. deleta. Рис, 7. А Е. deubeli, • – Е. fuss/, и-Е. [aeviuscula.
	Untitled
	Рис.2. А.-Е. adumbrate, 0-Е. angustula. Рис.l. ▲ -E.melanocephala, 9-E.limbata, ■ -Е.guttata.
	Pug. 4. А-£ biguttata, • -Е. binot ata, т-Е. bore olla. Рис.З. • -£► ЫскЬагсШ.
	Рис. 6.0 – E.depressa,
	Рис. B.# – Е. melina, А – Е. muehli.
	Рис, 9.0 —Е. negtecta, А-Е. oblonga, в – E.opallzans.
	Рис. 11. А-Е. placida, ®-Е.рудтаеа,
	Рис. 13 .e-E.silacQa, A- E.silesiaca. Puc.15.8-E. unicolor.
	Untitled
	Рис. 10.* – E.pallescens.
	Рис. 12.# -Е. rufomarginata.
	Рис, 14. в – Е. torminalis, ' А -Е. thoracica.
	Рис. 16. в- Е. vari egota.
	Untitled
	Рис. 29. Видовое обилие Еригаеа по месяцам.
	Рис. 30. Численность Еригаеа по месяцам.
	Untitled

	ВЛИЯНИЕ МИНЕРАЛЬНОГО ПИТАНИЯ РАСТЕНИЯ-ХОЗЯИНА НА РАЗВИТИЕ КАРТОФЕЛЬНОЙ НЕМАТОДЫ
	Численность адультных самок картофельной нематоды в корнях картофеля 'Сулев' (в процентах от контроля) при различной обеспеченности растений питательными элементами (минус недостаток, плюс избыток).
	Untitled
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	Untitled
	Untitled
	Untitled
	Untitled

	ABOUT RESPIRATION RHYTHMS OF INSECTS
	Fig. 1. Microrhythms, Pterostichus coerulescens, t=2o °C, respiration level 1.30 mm3 02/mg/h.
	Fig. 2. Micromacrorhythms, Tenthredinidae gen. sp., /=25 °C, respiration level 0.70 mm3 02/mg/h.
	Fig. 3. Microrhythms with micromacrorhythms, Galleria mellonella. A on the left a group of microrhythms can be seen. В magnified microrhythms, t—2B°C, respiration level 0.60 mm3 02/mg/h.
	Fig. 4. Microrhythms with C02 macrorhythms, Coccinella septempunctata pupae, /=25 °C, respiration level 1.96 mm3 02/mg/h.
	Fig. 5. Carbon dioxide macrorhythms, Dermestes lardarius, t—2o °C, respiration level 0.45 mm3 02/mg/h.
	Untitled
	Fig. 6. Life-time changes in rhythms, Dermestes lardarius. A 2 days before adult molting; В 1 day before adult molting; C 1 day after adult molting; D 2 days after molting; E 6 days after molting; F 12 days after molting.
	Untitled
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	HIBERNATION PECULIARITIES AND COLD-HARDINESS OF THE GREAT SPRUCE BARK BEETLE, DENDROCTONUS MICANS KUG.
	PROTEIN DEGRADATION AS A SOURCE OF PRECURSORS FOR FLAVONOID BIOSYNTHESIS IN BUCKWHEAT COTYLEDONS
	Fig. 1. Changes in the content and radioactivity of proteins in' buckwheat cotyledons fed with 14C-,L-p(henylalanine during the first 16 hr of the experiment and incubated thereafter in cold phenylalanine. A insoluble proteins, В soluble proteins; solid lines content, broken lines radioactivity.
	Fig. 2. Changes in the content of flavonoids and proteins of buckwheat cotyledons given a 1-hr I4C-L-phenylalanine pulse and incubated thereafter in water. 1 flavonoids (sum of rutin, orientin, isoorientin, vitexin, and isovitexin); 2 insoluble proteins; 3 soluble proteins.
	Fig. 3. Incorporation of labelled phenylalanine into flavonoids and proteins of buckwheat cotyledons given a 1-hr 14C-L-phenylalanine pulse and incubated thereafter in water. 1 flavonoids, 2 insoluble proteins, 3 soluble proteins.
	Fig. 4. Changes in the content of flavonoids and proteins of buckwheat cotyledons given a 1-hr 14C-L-phenylalanine pulse and incubated thereafter in cold phenylalanine. 1 flavonoids, 2 insoluble proteins, 3 soluble proteins.
	Fig. 5. Incorporation of labelled phenylalanine into flavonoids and proteins of buckwheat cotyledons given a 1-hr I4C-L-phenylalanine pulse and incubated thereafter in cold phenylalanine. 1 flavonoids, 2 insoluble proteins, 3 soluble proteins.

	МИКОБИОТА ГУМИНОВЫХ ОЗЕР ЭСТОНИИ
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled

	A CYTOCHEMICAL STUDY OF SOME PHOSPHATASES IN THE TISSUE CYSTS OF SARCOCYSTIS BOVICANIS FROM BOVINE HEART
	Fig. 1. Reaction to APase after Gomori in tissue cysts of 5. bovicams. A weak reaction can be seen in the cyst wall (cw) and septa (s). The staining of the host tissue (HI) and cyst stages (CS) is caused by light green understaining. Magnification 40x3.2x2.5. Fig. 2. Same as Fig. 1. Magnification 100x3.2x2.5. Fig. 3. Reaction to ATPase in cyst stages (CS), septa (s) and cyst wall (cw) is comparable to that in the host tissue (FIT). Magnification 100x3.2x2.5. Fig. 4. Reaction to GOPase is seen in the cyst stages (CS), septa (s) and cyst wall (cw). Reaction in the host tissue (FIT) is extremely weak. Magnification 100x3.2x2.5. Fig. 5. The Gomori reaction to AcPase can be seen in septa (s) and cyst wall (cw). The staining of cyst stages and host tissue is caused by light green understaining. Magnification 40x3.2x2.5. Fig. 6. Reaction to AcPase is seen in the outer membrane of the cyst wall (me), in the cyst wall (cw) and septa (s). In cyst stages the reaction is seen on the membranes of the inner membrane complex (i). In the metrocyte (MC) the reaction is seen also in the vacuolar structures (V). The reaction is also seen in the places of degenerative processes (DP). Magnification 7500 –
	Fig. 7. The reaction product of AcPase is seen in the cyst wall protrusions (cp), on the membrane of the cyst wall (me), in the cyst wall (cw), and in the cyst stages around the micronemes (mn). Magnification bOOOX. Fig. 8. A reaction on the inner membrane complex (i) of the apical part of a mcrozoile, in the ducts of the rhoptries (rd), on the rhoptry (ro) surface and around micronemes. Magnification 7000 X. Fig. 9. Reaction in the mitochondrion cristae (M). Magnification 13000 X.
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	Рис. 2. Р. argent ea. Рис. 4. Р. argenteo.
	Рис, 1, Р. subarenar/a.
	Untitled
	Рис. 3. Р. supina. Рис. 5. Р. fruiicosa.
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	Рис. 6. Р. leucQOöU tana.
	Рис. 8. Я arenaria.
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	Рис.7. Р. erecta,
	Рис. 9. Я subarenarla, Рис. 11. Я bit иг со. Рис. 10, Я crafttziL
	Puc.l2. P. anserina.
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	Рис. 16. Сотагит palus tre,
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	Рис. 15. Fragariq vesca. .Рус,,]%subUs 'chamaemorus
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	Рис. 18,'AlchemiHa wichurae.
	Рис.2o.Rosa mojalis. – POc. 22. Sanouisorba officinalis,
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	Рис. 19 .FKJpendula и (maria. Рис. 21. Agriroonia eupaforia.'
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	Fuc, 25. Р. argentea.
	Рис. 24. Р. доШЬасЫК
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	Рис. 26. Р. arenaria. Pup, ZZ Р argentea. Рис, 28. R arg&nt&a.
	Рис. 23. Р. goidbachil.
	Рис. 31, R taöernaemontani.
	■Рис. 33. Р. anserine. ■■
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	Рис.32.R erecta.
	Рис. 30. P. crantzii. Рис. 34- Я fru'tJcosa.
	THE RELATIONSHIPS BETWEEN PROTOZOA AND VIRUSES 4. PROTOZOA AS HOSTS OF MAMMALIAN VIRUSES
	Untitled
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	DIFFERENT APPROACHES TO AND RECENT DEVELOPMENTS IN THE SYSTEMATICS AND CO-EVOLUTION OF THE FAMILY HETERO DERI DAE (NEMATODA : TYLENCHIDA) WITH HOST PLANTS
	Fig. 1. Phylogenetic tree of the subfamilies and genera of the family Heteroderidae (after Wouts, 1985).
	Fig. 2. Host specificity of the species of Heteroderidae with respect to plant groups in accordance with phylogenetic relations of the orders of angiosperms as outlined by Grossgeim (1945). After Krail, 1989 (emend.).
	Fig. 3. Host specificity of the species of Heteroderidae with respect to plant groups in accordance with phylogenetic relations of the orders of angiosperms as outlined by Takhtadzhyan (1970). After Krail, 1989 (emend.).

	NEW RECORDS OF MYXOMYCETES IN ESTONIA
	Untitled
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	A LIGHT AND ELECTRON MICROSCOPIC STUDY OF DEGENERATING SARCOCYSTIS BOVICANIS TISSUE CYST FROM BOVINE HEART
	Fig. 1. A degenerating tissue cyst of Sarcocystis bovicanis. On the poles of the cyst (C) the infiltration of host cells (ih) into the muscle tissue (HT) is seen. Magnification 10x3.2x2.5. Fig. 2. A fragment of a tissue cyst divided by septa (s) to chambers where some cyst stages (CS) can be seen including the mctrocytes (me). The cyst is surrounded by a layer of dense material (DM). Magnification 100x3.2x2.5. Fig. 3. The cyst wall (cw) is covered by a layer of dense material. The material of the cyst wall and the septa (s) have become diffuse. A group of degenerating metrocytes (me) can be seen. Magnification 2000 X. Fig. 4. Around the cyst the remainders of degenerating myofibers (HT) can be seen with the proposed Z-discs (Z) and the covers of the host cell (he). A lot of collagen fibers (F) are seen in the host tissue. Magnification 3500 –
	Untitled
	Untitled


	Illustrations
	Untitled
	Динамика численности гетеротрофных микроорганизмов в микроэкосистеме (/ и 2 номера вариантов, N количество клеток в мл).
	Среднесуточные температуры в вегетационных сосудах на протяжении опыта. 1 23 25 °С; 2 12—15,5 °С; 3 10,3—12,7 °С.
	Рис. 1. Расположение биостратиграфически изученных озер и болот на о-ве Сааремаа. А граница Анцилового озера; L Литоринового моря, him Лимниевого моря (по X. Кессел), озера: 1 Каруярв; 2 Мудаярв; болота: 3 Пелисоо; 4 Ярвесоо; 5 Охтья; 6 Питкасоо.
	Рис. 2. Расположение геологического разреза и биостратиграфическн изученных скважин на озере Каруярв. 1 береговой уступ; 2 береговой вал, 3 скважины; 4 биостратиграфически изученные скважины.
	Untitled
	Рис. 3. Геологический разрез донных отложений оз. Каруярв (местоположение см. рис. 1). ,1 сапропель; 2 сапропель с субфоссильными моллюсками; 3 тонкие прослои сапропеля и озерной извести; 4 алеврит; 5 гравий; 6 морена. Рис. 4. Геологический разрез болота Пелисоо. 1 заторфованная почва; 2 верхо-РЫЙ торф; 3 низинный торф; 4 сапропель; 5 озерная известь; 6 песок; 7 куски древесины; 8 песок с крупным детритом.
	Рис. 5. Спорово-пыльцевая диаграмма болота Пелисоо. Анализы А. Сарв. 1 сфагново-пушицевый торф; 2 гипново-тростниковый торф; 3 тростниковый торф; 4 сапропель; 5 озерная известь; 6 глинистый песок; 7 пыльца сосны; 8 березы; 9 ели 10 ольхи; ,11 широколиственных пород; 12 древесных пород; 13 травянистых растений; 14 споры.
	Рис. 7. Спорово-пыльцевая диаграмма донных отложений оз. Каруярв (Анализы А. Сарв). 1 вода; 2 сапропель; 3 известковистый сапропель; 4 песчанистый сапропель; 5 песок; 6 пыльца сосны; 7 березы, 8 ели, 9 ольхи, 10 широколиственных пород; 11 древесных пород; 12 травянистых растений; 13 споры
	Рис. 8. Диатомовая диаграмма профундальной колонки оз. Каруярв (Анализы Е. Вишневской). Вместо количества створок должно быть количество видов.
	Рис. 9. Диатомовая диаграмма литоральной колонки оз. Каруярв (Анализы Е. Вишневской). Вместо количества створок должно быть количество видов.
	Joon. 1. Peipsi järve suurte karpide keskmine arvukus ja biomass (esimesed kolm tulbarühma on arvutatud põhjaammutiproovide põhjal, viimased raamiproovide põhjal). Рис. 1. Средняя численность и биомасса крупных двустворчатых в Псковско-Чудском озере. (Первые три группы столбиков на основе дночерпательных проб, последние три на основе рамочных проб.) Fig. 1. The average abundance and biomass of big clams of L. Peipsi (the first three groups of columns calculated on the basis of grab samples, the remaining on frame samples).
	Joon. 2. Peipsi järve bioressursse suvel (toorkaalus, tuhat tonni). 1 fütoplankton, 2 rändkarp, 3 bakterplankton, 4 zooplankton, 5 suurtaimed, 6 põhjaloomad, 7 kalad. Рис. 2. Биологические ресурсы Псковско-Чудского озера летом (сырой вес, тыс. т): / фитопланктон; 2 дрейссена; 3 бактериопланктон; 4 зоопланктон; 5 макрофиты; 6 зообентос; 7 рыбы. Fig. 2. Biological resources of L. Peipsi in summer (wet weight, thous. t.). 1 phytoplankton, 2 Dreissena, 3 bacterioplankton, 4 zooplankton, 5 macrophytes, 6 zoobenthos, 7 fishes.
	Untitled
	Untitled
	Fig. 3. I—s: Embolocephalus nikolskyi, Popov Island (/ anterior end; 2 pectinate and hair seta; 3 ventral setae of II; 4 ventral seta of V; 5 posterior ventral seta). 6—B: Tubificidae gen. sp. N 1, Komarovka (6 pectinate seta; 7 posterior dorsal bifid seta; 8 anterior ventral seta). 9—10: Tubificidae gen. sp. N 2, Popov Island (9 dorsal setae; 10 ventral seta). 11—12: Tubificidae gen. sp. N 3, Komarovka {ll anterior end; 12 seta).
	Untitled
	Fig. J. C-banded karyotype of the Estonian breed of the Japanese quail ПОО'-"! 5v ХI2.SХЮ). v -•-
	Fig. 2, Idiugram of macrochromosoines of ths Estonian quail (C-bandin<o HOOxlGv X 12.5x10). °; 1 '
	Fig. 3. The Ist pair of autosomes of the Estonian quail. C-polymorphism of the centromeric region.
	Fig. 4. Conjugation of the 3rd autosome with a microchromosome (indicated by arrows) (100X1.5X12.5X10).
	Pig. 5. Conjugation of the 2nd and Ills 3rd autosomes (indicated by arrows) (IOOxI.SX X12.5X10).
	Growth of recombinant Escherichia coli Kl 2 KBO2 in continuous culture on Luria-Bertani medium without antibiotics. At the moment time = 0, flow (dilution rate D = 0.5h-1) was started. The inoculum was grown under antibiotic pressure.
	Денситограмма сывороток венозной крови (А), грудной лимфы (В) и шейной лимфы (С) овец. 1 А; 2 ПА-1; 3 ПА-2; 4 Т; 5 ПТ-1; 6 ПТ-2; 7 ИГ; <9 МГ.
	Влияние линолевой (Л) и олеиновой (Б) кислот на экто-АТФазную активность клеток бурсы Фабриция (I), тимоцитов (2) и эритроцитов (3) цыплят.
	Гениталии самца Eupithecia persuastrix Mironov, sp. n. a общий вид; б эдеагус; в VIII стернит.
	Lake Peipsi-Pihkva * Озеро Псковско-Чудское
	Untitled
	Joon. 1. Hapniku kontsentratsioon, vee küllastumus hapnikuga ja vee keskmine tempe ratuur kuus aastail 1974—1983 eri sügavustes. Joon. 2. Lahustunud hapniku keskmise kontsentratsiooni ja keskmise temperatuuri vertikaalne jaotumus.
	Рис. 1. Места отбора проб в пределах Матсалуского государственного заповедника
	Рис. 2. Содержание БаП в донных отложениях Матсалуского залива
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	Рис. 4. Содержание БаП в некоторых видах рыб Матсалуского и Пярнуского залива (цифрой отмечено количество проб).
	Fig. 1. Trace metal concentrations in different size groups of Mesidotea entomon
	Fig, 2. Trace metals in Mesidotena entomon sampled at different time,
	Fig. 3. Trace metal concentrations in Mesidotea entomon sampled in different areas.
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	Fig. 1. Mctaphasc of Donaldson strain rainbow trout (2n = 60). Fig. 2. Metaphase of local strain rainbow trout (2n = 58).
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	Рис. 1. Кинетика роста числа клеток с фенотипом Рго+ (точная эксцизия) в условиях длительной инкубации штаммов при 4—6°С: / ЕСК 100-5 (гес+), 2 ЕСК 086-5 (гесАбб), 3 ЕСК 107-5 (Ш). Рис. 2. Кинетика роста числа клеток с фенотипом Рго+ (точная эксцизия) в условиях длительной инкубации штаммов при 4—6 °С; 1 ЕСК 100-10 (гес+), 2 ЕСК 086-10 (гесАбб), 3 ЕСК 107-10 (Ш).
	Рис. 3. Кинетика роста числа клеток с фенотипом Рго+ (точная эксцизия) в условиях длительной инкубации штаммов при 4—6°С: 1 ЕСК-ЮО-9 (гес+), 2 ЕСК 086-9 (гесАбб), 3 ЕСК 107-9 (Ш).
	Влияние стрессорных воздействий на нормотензивных и гипертензивных крыс. 1 Исходный уровень в покое; 2 иммобилизация в пенале; 3 электрокожное раздражение; 4 растяжка на спине.
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	Рис. 5. ▲ -E.casianea, 0-Е. danlca, ш – Е. deleta. Рис, 7. А Е. deubeli, • – Е. fuss/, и-Е. [aeviuscula.
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	Рис.2. А.-Е. adumbrate, 0-Е. angustula. Рис.l. ▲ -E.melanocephala, 9-E.limbata, ■ -Е.guttata.
	Pug. 4. А-£ biguttata, • -Е. binot ata, т-Е. bore olla. Рис.З. • -£► ЫскЬагсШ.
	Рис. 6.0 – E.depressa,
	Рис. B.# – Е. melina, А – Е. muehli.
	Рис, 9.0 —Е. negtecta, А-Е. oblonga, в – E.opallzans.
	Рис. 11. А-Е. placida, ®-Е.рудтаеа,
	Рис. 13 .e-E.silacQa, A- E.silesiaca. Puc.15.8-E. unicolor.
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	Рис. 10.* – E.pallescens.
	Рис. 12.# -Е. rufomarginata.
	Рис, 14. в – Е. torminalis, ' А -Е. thoracica.
	Рис. 16. в- Е. vari egota.
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	Рис. 29. Видовое обилие Еригаеа по месяцам.
	Рис. 30. Численность Еригаеа по месяцам.
	Численность адультных самок картофельной нематоды в корнях картофеля 'Сулев' (в процентах от контроля) при различной обеспеченности растений питательными элементами (минус недостаток, плюс избыток).
	Fig. 1. Microrhythms, Pterostichus coerulescens, t=2o °C, respiration level 1.30 mm3 02/mg/h.
	Fig. 2. Micromacrorhythms, Tenthredinidae gen. sp., /=25 °C, respiration level 0.70 mm3 02/mg/h.
	Fig. 3. Microrhythms with micromacrorhythms, Galleria mellonella. A on the left a group of microrhythms can be seen. В magnified microrhythms, t—2B°C, respiration level 0.60 mm3 02/mg/h.
	Fig. 4. Microrhythms with C02 macrorhythms, Coccinella septempunctata pupae, /=25 °C, respiration level 1.96 mm3 02/mg/h.
	Fig. 5. Carbon dioxide macrorhythms, Dermestes lardarius, t—2o °C, respiration level 0.45 mm3 02/mg/h.
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	Fig. 6. Life-time changes in rhythms, Dermestes lardarius. A 2 days before adult molting; В 1 day before adult molting; C 1 day after adult molting; D 2 days after molting; E 6 days after molting; F 12 days after molting.
	Fig. 1. Changes in the content and radioactivity of proteins in' buckwheat cotyledons fed with 14C-,L-p(henylalanine during the first 16 hr of the experiment and incubated thereafter in cold phenylalanine. A insoluble proteins, В soluble proteins; solid lines content, broken lines radioactivity.
	Fig. 2. Changes in the content of flavonoids and proteins of buckwheat cotyledons given a 1-hr I4C-L-phenylalanine pulse and incubated thereafter in water. 1 flavonoids (sum of rutin, orientin, isoorientin, vitexin, and isovitexin); 2 insoluble proteins; 3 soluble proteins.
	Fig. 3. Incorporation of labelled phenylalanine into flavonoids and proteins of buckwheat cotyledons given a 1-hr 14C-L-phenylalanine pulse and incubated thereafter in water. 1 flavonoids, 2 insoluble proteins, 3 soluble proteins.
	Fig. 4. Changes in the content of flavonoids and proteins of buckwheat cotyledons given a 1-hr 14C-L-phenylalanine pulse and incubated thereafter in cold phenylalanine. 1 flavonoids, 2 insoluble proteins, 3 soluble proteins.
	Fig. 5. Incorporation of labelled phenylalanine into flavonoids and proteins of buckwheat cotyledons given a 1-hr I4C-L-phenylalanine pulse and incubated thereafter in cold phenylalanine. 1 flavonoids, 2 insoluble proteins, 3 soluble proteins.
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	Fig. 1. Reaction to APase after Gomori in tissue cysts of 5. bovicams. A weak reaction can be seen in the cyst wall (cw) and septa (s). The staining of the host tissue (HI) and cyst stages (CS) is caused by light green understaining. Magnification 40x3.2x2.5. Fig. 2. Same as Fig. 1. Magnification 100x3.2x2.5. Fig. 3. Reaction to ATPase in cyst stages (CS), septa (s) and cyst wall (cw) is comparable to that in the host tissue (FIT). Magnification 100x3.2x2.5. Fig. 4. Reaction to GOPase is seen in the cyst stages (CS), septa (s) and cyst wall (cw). Reaction in the host tissue (FIT) is extremely weak. Magnification 100x3.2x2.5. Fig. 5. The Gomori reaction to AcPase can be seen in septa (s) and cyst wall (cw). The staining of cyst stages and host tissue is caused by light green understaining. Magnification 40x3.2x2.5. Fig. 6. Reaction to AcPase is seen in the outer membrane of the cyst wall (me), in the cyst wall (cw) and septa (s). In cyst stages the reaction is seen on the membranes of the inner membrane complex (i). In the metrocyte (MC) the reaction is seen also in the vacuolar structures (V). The reaction is also seen in the places of degenerative processes (DP). Magnification 7500 –
	Fig. 7. The reaction product of AcPase is seen in the cyst wall protrusions (cp), on the membrane of the cyst wall (me), in the cyst wall (cw), and in the cyst stages around the micronemes (mn). Magnification bOOOX. Fig. 8. A reaction on the inner membrane complex (i) of the apical part of a mcrozoile, in the ducts of the rhoptries (rd), on the rhoptry (ro) surface and around micronemes. Magnification 7000 X. Fig. 9. Reaction in the mitochondrion cristae (M). Magnification 13000 X.
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	Рис. 2. Р. argent ea. Рис. 4. Р. argenteo.
	Рис, 1, Р. subarenar/a.
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	Рис. 3. Р. supina. Рис. 5. Р. fruiicosa.
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	Рис. 6. Р. leucQOöU tana.
	Рис. 8. Я arenaria.
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	Рис.7. Р. erecta,
	Рис. 9. Я subarenarla, Рис. 11. Я bit иг со. Рис. 10, Я crafttziL
	Puc.l2. P. anserina.
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	Рис. 15. Fragariq vesca. .Рус,,]%subUs 'chamaemorus
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	Рис. 18,'AlchemiHa wichurae.
	Рис.2o.Rosa mojalis. – POc. 22. Sanouisorba officinalis,
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	Рис. 19 .FKJpendula и (maria. Рис. 21. Agriroonia eupaforia.'
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	Fuc, 25. Р. argentea.
	Рис. 24. Р. доШЬасЫК
	Untitled
	Рис. 26. Р. arenaria. Pup, ZZ Р argentea. Рис, 28. R arg&nt&a.
	Рис. 23. Р. goidbachil.
	Рис. 31, R taöernaemontani.
	■Рис. 33. Р. anserine. ■■
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	Рис.32.R erecta.
	Рис. 30. P. crantzii. Рис. 34- Я fru'tJcosa.
	Fig. 1. Phylogenetic tree of the subfamilies and genera of the family Heteroderidae (after Wouts, 1985).
	Fig. 2. Host specificity of the species of Heteroderidae with respect to plant groups in accordance with phylogenetic relations of the orders of angiosperms as outlined by Grossgeim (1945). After Krail, 1989 (emend.).
	Fig. 3. Host specificity of the species of Heteroderidae with respect to plant groups in accordance with phylogenetic relations of the orders of angiosperms as outlined by Takhtadzhyan (1970). After Krail, 1989 (emend.).
	Fig. 1. A degenerating tissue cyst of Sarcocystis bovicanis. On the poles of the cyst (C) the infiltration of host cells (ih) into the muscle tissue (HT) is seen. Magnification 10x3.2x2.5. Fig. 2. A fragment of a tissue cyst divided by septa (s) to chambers where some cyst stages (CS) can be seen including the mctrocytes (me). The cyst is surrounded by a layer of dense material (DM). Magnification 100x3.2x2.5. Fig. 3. The cyst wall (cw) is covered by a layer of dense material. The material of the cyst wall and the septa (s) have become diffuse. A group of degenerating metrocytes (me) can be seen. Magnification 2000 X. Fig. 4. Around the cyst the remainders of degenerating myofibers (HT) can be seen with the proposed Z-discs (Z) and the covers of the host cell (he). A lot of collagen fibers (F) are seen in the host tissue. Magnification 3500 –
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	Рис. 13. P. canesc&ns.
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