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AQUATIC OLIGOCHAETA FROM THE FARTHEST SOUTH-EAST
OF THE USSR

1. NAIDIDAE AND TUBIFICIDAE

Introduction

The extreme south-eastern corner of the continental part of the USSR
lies in the southern half of the Primorski Territory (Primorye), crossing
the 43° N latitude near Vladivostok. Southern ranges of the Sikhote-Alin
Mountains divide the local hydrographic network between the drainage
areas of the Ussuri (a large affluent of the Amur River) and numerous
smaller rivers discharging independently into the Japan Sea. Hardwood
forests grow in river valleys, while hills are covered with southern taiga.
Inland water-bodies belong to the Amur-Japanese transitional zoogeo-
graphical subregion (Сокольская, 1968, 1972; Sokol’skaya, 1980), which
the author regards, with some hesitation, as a part of the Sino-Indian
Region (Timm, 1980).

Aquatic Oligochaeta of the southern Primorye were studied by N. L. So-
kol’skaya (1980; Сокольская, 1961, 1968, 1972; Сокольская, Локшина,
1972), with main attention to Naididae. Altogether 27 taxa of Naididae

have been found here by her (Stylaria lacustris, S. fossularis, Arcteonais
lomondi, Ripistes parasita, Vejdovskyella comata, Slavina appendiculata,
Dero digitata, D. obtusa, Aulophorus fur eatus, Branchiodrilus hortensis,
Nais variabilis, N. barbata, N. behningi, N. bretscheri, N. pardalis, N. elin-
guis, Specaria josinae, Piguetiella bland amurensis, Haemonais wald-
vogeli, Uncinais uncinata, Chaetogaster diaphanus, Ch. limnaei bengalen-
sis, Pristina longiseta longiseta, P. longiseta sinensis, P. biserrata, P. sp.
N 1 and N 2), and 9 taxa of Tubificidae (Rhyacodrilus coccineus, R. sp.,
Bothrioneurum vejdov skyanum, Branchiura sowerbyi, Tubifex tubifex,
Peloscolex nikolskyi, P. apapillatus, Limnodrilus udekemianus, L. helve-
ticus). Most of them are widely distributed or Holartic, some belong to
the Sino-Indian Region, and only Piguetiella bland amurensis seems to be
endemic in the Amur-Japanese Subregion.

In a new material from the mountain streams several species new for
the South Primorye were found, including those new for science and some
of eastern origin.

Material and methods

The material was collected seasonally, from April to October mostly in
1984 (also in 1983 and 1986) in two streams, the Komarovka (the former
Suputinka) and the Frolovka (the former Pensau) by the staff of Far East
Scientific Center, Vladivostok. I am greatly indebted to Drs T. S. Vshiv-
kova and I. M. Levanidova for the delivery of these collections to me.
51 samples with oligochaetes originate from Komarovka, 36 from Frolov-
ka, and 2 additional samples from the coastal areas near Vladivostok.
A part of the Komarovka material was dealt preliminarily earlier (Тимм,
1987). The samples were taken with a benthometer or by the kicking
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method, worms were preserved in formalin õr ethanol. In this paper, onfy
the representatives of two families are dealt with. All other oligochaetes
remain to be examined in further publications.

The Komarovka (Suputinka) is a first-order affluent of the River Raz-
dolnaya (Suifun) falling into the Japan Sea west of Vladivostok. It is
70 km long but only the uppermost 36 km were studied, on 12 stations.
The first 18 km with 9 stations lie in the submountaneous region, on the
territory of the V. L. Komarov Ussuriisk State Nature Reserve, and are
very clean. The lower half with 3 stations flows in a wide valley through
fields, meadows and villages; it is slightly enriched here. The stream
begins with a shallow spring pool (t° 3.5—10° C). On the lowest sampling
spot, its width reaches 25 m and depth over 1 m. The current velocity on
riffles is 0.5—1 m/sec, pH is neutral, the total sum of ions fluctuates around
30—40 mg/1. The stream is covered with ice (often frozen to the bottom)
for more than four months a year, while in August the water temperature
can reach 26—30° C on lower stations. The bottom is stony, with more
sand and mud on lower reaches. (Вшивкова, 1987, and personal com-
munication by Dr. T. S. Vshivkova).

The Frolovka (Pensau) is a first-order affluent of the River Parti-
zanskaya (Suchan), falling into the Japan Sea east of Vladivostok and
Nakhodka. It is situated higher and has a more rapid torrent than the
Komarovka, only 22 km long, with its spring lying at a height of 1060 m,
and the mouth only at 100 m. The Frolovka was studied on 11 stations,
while only the lowest lies within a village.

More than 1500 specimens of Naididae and Tubificidae were studied,
mostly as whole mounts in glycerine or Canada balsam, some as serial
sections. The material including the slides with type specimens is deposited
on the Võrtsjärv Limnological Station, Tartu District, Estonia.

Faunal results

16 species of Naididae and Tubificidae were found in the streams,
among them 15 in the Komarovka and only 7 in the Frolovka. Only 6 of
these species were known earlier in the southern Primorye. 8 species
(including 2 new for science) and 2 undetermined taxa were found here
for the first time. The third undetermined form of Tubificidae was observed
in an additional sample from Popov Island (the Table). The faunal list
of the southern Primorye includes now 28 species of Naididae and
12 species of Tubificidae, if we exclude the undetermined taxa as well as

the subspecies Pristina longiseta sinensis merged with the nominative
subspecies by Brinkhurst and Jamieson (1971) and Rodriguez (1987).

Among the 14 exactly determined species known from these two
isolated streams with a weak human influence, 9 are widely distributed
at least in the Holarctic, some of them are even cosmopolitan. The tenth,
Pristinella jenkinae, has both a southern and at the same time a world-
wide distribution. Common with North America are Piguetiella michi-
ganensis and maybe also Embolocephalus nikolskyi, a trivial Far East
species. Both new, possibly endemic species of Rhyacodrilus seem to have
close relatives in Kamchatka. Thus, 4 species of 14 show eastern relations.

Epifaunal Naididae were almost evenly represented in both streams
but more frequently and abundantly on lower reaches (especially Nais
behningi and Piguetiella michiganensis) . The distribution of cosmopolitan
species of the mud-dwelling Tubificidae was limited with the lowermost,
muddiest stations of the Komarovka. Only 2 species of Rhyacodrilus {R. ko-
marovi and either R. coccineus or R. suputensis) were abundant on most
sites in both streams. Embolocephalus nikolskyi was once discovered on
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the upper reach of the Komarovka. Hence, few species of Rhyacodrilus ,

Nais, and Piguetiella constituted the bulk of fauna.
The faunal differences between the two streams studied were of two

kind. The more abundant and diverse oligochaete fauna of the Komarovka
was determined by the lower disposition, slower current and finer bottom
sediment of this waterflow. The vicariousness of Rhyacodrilus coccineus
and R. suputensis was, without any doubt, a result of the geographical
isolation. As the region is rich in such isolated rivers and streams, a con-
siderable part of the local endemic fauna remains supposedly still undis-
covered.

Systematic part

Piguetiella michiganensis Hiltunen, 1967. Fig. 1, I—6.1 —6.

Intact worms 3—5 mm long, 0.15—0.3 mm thick, with ca 30 segments.
No budding zones observed. 5 mature specimens collected on 10.VII and
20. IX; clitellum covers the lengthened VI segment, with edges on V and
VII. Genital pores externally inconspicuous. Prostomium often flat and
bent upwards as in Uncinais uncinata. Eyes lacking.

Ventral and dorsal locomotory setae similar (even at male pores),
4 —9 per bundle, 90—120 pm long, nodulus nearly median, teeth of equal
length, the upper one considerably thinner. No decreased number of ventral
setae on VII, mentioned by Hiltunen (1967). No hair setae. Genital setae
on V behind spermathecal pores, 3—4 per bundle, 150—160 pm long and
4 pm thick, scalpel-shaped. Every bundle of these spermathecal setae sits
on a large tubercle concealing a muscular-glandular bulb, 80 pm thick.
One maturing worm had its single genital seta at one side of VI.

Thick-roofed pharynx in III—IV. Intestinal dilatation begins in IX—X.
Atrium in VI, oval, measurements 100—110x60—80 pm, or 115—

Species list of the two streams studied (asterisks mark taxa new
for the southern Primorye)

Komarõvka Frolovka
Species Speci- Samp- Sta- Speci- Samp- Sta-

mens les tions mens les tions

Naididae :

Nais behningi Mich., 1923 169 6 4 1 I 1
Nais bretscheri Mich., 1899 87 11 6 7 4 2
*Nais communis Pig., 1906 2 2 2 7 2 1
*Piguetiella michiganensis Hilt., 1967 66 8 4 6 2 1
Slavina appendioulata (Udek., 1855) 2 2 2 —

— —

*Pristinella jenkinae (Steph., 1931) 13 3 3 1 I 1
*Chaetogaster diastrophus (Gruith., 1828) 1 I 1 — — —

Tubificidae ;

Rhyacodrilus coccineus (Vejd., 1875) — — — 150 12 5
*Rhyacodrilus suputensis n. sp. 153 19 9 — — —

*Rhyacodrilus komarovi n. sp. 520 22 8 291 17 9
*Limnodrilus hoffmeisteri Clap., 1862 24 2 2 — — —

Tub ifex tub ifex (Müller, 1774) 2 1 1 — — —

Embolocephalus nikolskyi (Last, et Sok., 1953) 3 1 I — —
—

*Aulodrilus limnobius Br., 1899 1 1 1 — — —

*Tubificidae gen. sp. N 1
*Tubificidae gen. sp. N 2 (On the Popov Island

1 1 1 — — —

only) — — — — — —

*Tubificidae gen. sp. N 3 2 1 1 — — —
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170X85—130 (im together with its prostatic cover, opens immediately into
simple male pore. Short and straight vas deferens, ca 30 pm thick (lumen
7 pm) discharges into the distal half of the atrium. Atrial wall with thin
muscular layer and high internal epithelium; lumen up to 20 pm wide.
Spermatheca has a short duct and a long, not clearly distinguished am-
pulla, stretching through several segments backwards up to X, or for-
wards into IV. Its bulky thin-walled dilatations in every segment are
filled with spermatozoa.

P. michiganensis is distinguishable from P. bland (Piguet, 1906) by
a consistent lack of eyes and hair setae (which can rarely lack or remain
undiscovered also in P. bland) and by the discharge of its vas deferens
into distal part of atrium (apically in P. bland). P. bland lives in Europe
and West Siberia*). P. michiganensis is found in the Great Lakes region
of North America, and now for the first time in the USSR and the Old
World. It may have remained undiscovered here due to its external
appearance somewhat similar to Undnais uncinata (e. g., confused with
the latter by Тимм, 1987).

The diagnosis of the genus Piguetiella by Ch. Sperber (1948) was
based on the type species P. bland only. О. V. Chekanovskaya (1981;
Чекановская, 1962) added the characters of P. amurensis {P. bland amu-
rensis Sokolskaja, 1958). Unfortunately, as Chekanovskaya herself
suspected, P. amurensis does not suit to this genus due to its different,
Haemonais- like setal apparatus. Its reproductive organs are unknown.
Below I shall give an emended diagnosis of the genus Piguetiella con-
sisting of two species, P. bland and P. michiganensis:

Eyes present or absent. Ventral locomotory setae all of one type.
Dorsal setae from VI on, double-pronged crotchets similar to ventral ones,
sometimes with thin, short hair setae. Vascular system simple, with trans-
verse vessels in I—V. Pharyngeal and oesophageal glands present;
stomachal dilatation present. Coelomocytes present. Clitellum not absent
round male pores; spermathecal setae present; vasa deferentia devoid of
gland cells; atria with prostate glands; no penial setae.

Pristinella jenkinae (Stephenson, 1931). Fig. 1, 7—12

Naidium jenkinae: Stephenson (1931). Pristina jenkinae: Sperber
(1948); Brinkhurst and Jamieson (1971). Pristina idrensis: Sperber (1948);
Hiltunen and Klemm (1980). Pristinella jenkinae: Brinkhurst (1985);
Kathman (1985).

Among 14 specimens studied, 12 were mature (collected on 20. —21. IX).
Intact specimens 1.4—2 mm long, 0.13—0.2 mm thick. 18 segments in the
first zooid, 23 in a mature specimen. Prostomium prolonged, without any
proboscis. Clitellum on VIII. Intestine widening slowly in VII.

Also in New Hampshire, USA (Strayer, 1983) (reccently in reduced?)

Fig. 1. I—6:1 —6: Piguetiella michiganensis, Komarovka and (2) Frolovka [1 anterior end
of a mature and 2 of a juvenile worm; 3 locomotory seta; 4 spermathecal seta;
5 atrium with vas deferens, and 6 a forward-directed spermatheca, both from
sagittal sections). 7 — 12: Pristinella jenkinae, Komarovka (7 anterior end of a mature
worm; 8 hair and needle seta from VII; 9 needle seta from V; 10 and 11
spermathecal setae from VII; 12 ventral seta from V). 13— 19: Rhyacodrilus coccineus,
Frolovka {l3 anterior end; 14 pectinate seta and 15 ventral locomotory seta
from) the anterior end; 16 penial seta; 17 and 18 parts of male duct, and 19
spermatheca, both from sagittal sections), a atrium; b bulb of the spermathecal
setal bundle; f male funnel; vd vas deferens. Roman numerals in 6 indicate the

numbers of segments.
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Dorsal bundles contain 1 (2) smooth hair seta, 120—200 p,m long, and
1 (2) needle, 35—60 (im. Proximal tooth of needles longer, thicker and
more bent than distal one. In ventral bundles (3,4) 5 (6) bifid crotchets of
uniform shape, 44—52 pm long, with median or distal nodulus, teeth equal-
ly long, distal one thinner. On VII —VIII ordinary ventral bundles can
occur but sometimes they are lacking or replaced by single modified
genital setae, as in VII of three mature specimens. Genital (spermathecal)
seta ca 60 pm long, bowed, with broad furrowed distal part and sharp tip.
Hiltunen and Klemm (1980) described similar genital setae (as penial,
without mentioning the segment) in a specimen of Pristina idrensis from
Lake Huron. No more genital setae are known among Pristinella so far
but they are common on male or spermathecal pores in different species
of the sister genus Pristina.

Rhyacodrilus coccineus (Vejdovsky, 1875). Fig. 1, 13—19

Intact worms about 5 mm long, 0.3 mm thick, with 51—52 segments.
Dorsal bundles with I—21 —2 smooth hair setae, 170—180 pm long, and 2 —4
pectinates, ca 80 pm long. Pectinates quite similar to ventral bifids but
with intermediate teeth disappearing soon after the clitellum. Ventral
locomotory setae 3—5 per bundle, 60—70 pm long, distal tooth thinner and
usually a bit longer. Penial setae on XI hidden in body wall; 2 per bundle
in one specimen, ca 100 pm long. Clitellum inconspicuous.

Testes and spermathecae in X, ovaries and atria in XI. Male funnel up
to 40 pm high. Vas deferens short, not much winding, 12—15 pm thick,
discharges sidewards into the round, 45 pm wide atrial ampulla covered
with high prostatic cells. Atrial ampulla and efferent duct of the same
length. Spermathecal ampulla bag-like, up to 150x80 pm, full of sperma-
tozoa; its duct thick-walled, conical, shorter than width (up to 30X50 pm).

The Holarctic or peregrin-cosmopolitan species R. coccineus is very
common and abundant in the Soviet Far East (Сокольская, 1968, 1983a,
19836; Морев, 1975, 1986, etc.). As published descriptions do not appear
frequently, its range of variation remains unclear. Possibly some related
Far East species, as R. sinicus (Chen, 1940); R. sokolskajae Semernoj,
1971; R. sibiricus Semernoj, 1971; R. leonidi Sokolskaja, 1976, can be
treated as different forms or subspecies of one polytypic species R. cocci-
neus-. see Brinkhurst and Wetzel (1984). R. leonidi was again merged with
R. coccineus by its author (Сокольская, 1983a). The Frolovka population
differs from the European R. coccineus, seen by me, only by its dwarf size.
Among the Far East tubificids, they rather remind of R. leonidi (described
from Chukotka and Kunashir) than the Kamchatka population of R. cocci-
neus by the shape of their pectinate setae (Сокольская, 1983a, 19836).
I have never observed intermediate teeth in the ventral setae of R. cocci-
neus and its congeners, as N. L. Sokolskaya has.

Rhyacodrilus suputensis n. sp. Fig. 2, I—B1 —8

Holotype: whole-mounted, mature, tailless specimen (sample 206,
station 7, 31. V 1984). Paratypes: 6 specimens on the same slide with the
holotype; three more specimens from the same sample in serial sections;
one slide with 7 whole-mounted specimens, sample 290, station 2, 7. VII
1984; sections of one specimen, sample 211, station 11, 3. V 1984. All from
the Komarovka. The species name derived from the vernacular name of
the stream, the Suputinka.

Length 5.5—22 mm, thickness 0.2—0.45 mm (up to 0.4—0.6 mm in
genital region), number of segments 34—96 or even more. Body surface
smooth and transparent, finely ringed when fixed in formalin (5 rings per
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segment anteriorly, up to 15 afterwards), rings not apparent in ethanol.
Clitellum weakly developed, its range not clear.

Hair setae 1—2(3) per bundle in anterior and middle parts of body,
lacking on the tail, smooth, 200—550 pm long and 3 pm thick. Sometimes
up to 3 small additional hairs per bundle. Besides these I—41 —4 pectinates of
the same thickness, 45—110 pm long, with lyra-shaped tip: main teeth
slender and symmetrically parallel, bound with a membrane of very thin
intermediate teeth. The shape of pectinates maintained also after the
clitellum. Ventral locomotory setae 3—B per bundle anteriorly, 2—3 on
the tail, 75—120 pm long, of the same kind: teeth of equal length or the
distal tooth longer but considerably thinner. On the tail region, similar
setae replace pectinates in dorsal bundles as well. Penial bundles on XI,
on the line of locomotory ones, with 2—5 setae, 85—110 pm long; tips
close together, bent, sharp or with two rudimentary teeth.

Pharynx in 111 covered with numerous globular multicellular glands.
Compact oesophageal glands in IV—V, in some specimens reaching up
to VII. Chloragogen tissue on oesophagus distinct from VI onwards, several
cells already in V. Intestine begins in VIII, with or without dilatation.
Numerous sphaerical coelomocytes, B—2o8 —20 pm in diameter.

Testes and spermathecae in X, ovaries and. atria in XI. Male funnel
flat, up to 90—130 pm broad and 15—35 pm thick. Vas deferens 15—20 pm
thick, with a very narrow lumen, almost straight, joins the distal part of
atrium (discharge into atrial lumen not observed). Atrium short, tubular,
directed forwards and clinging to body wall when developing, later erect,
up to 250 pm long and 30—55 pm thick, with a thin muscular layer and
high internal epithelium. Narrow (5—8 pm) lumen can be filled with
granular secretion. Dense, 25—35 pm thick layer of prostata cells covers
the atrium. Distal part of atrium narrows up to 25 pm and discharges
immediately into male pore before and slightly medially from penial setae.
Spermathecal ampulla bag-like, up to 270X130 pm, the wall 15—20 pm
thick and interiorly folded. Ampulla transits gradually into a thick-walled
duct, 25—30 pm wide in its distal part, the lumen being up to s—B pm
wide. Spermathecal pores on X before the ventral setae. No spermatozoa
were observed in spermathecae, only some amorphous secretion. One
specimen with developing male ducts was devoid of spermathecae.

Lyra-shaped pectinate setae (similar to those of e. g. Spirosperma ferox
or Embolocephalus nikolskyi ) are the most striking character of R. supu-
tensis. Pectinates of a similar type are found, according to original
descriptions (Hrabe, 1931; Дембицкий, 1975), in R. punctatus Hrabe,
1931 and R. tauricus Dembitsky, 1975, as well as, according to Hrabe
(1974), in R. altaianus Michaelsen, 1935. All three can be separated from
R. suputensis already by distinct external characters: spermathecal setae
in R. tauricus and hair-like penial setae in R. altaianus , modified posterior
setae in both, pectinate ventral setae and modified, ringulate hypodermis
in R. punctatus. The key of the genus Rhyacodrilus by Brinkhurst and
Jamieson (1971) leads to R. sodalis (Eisen, 1879), with R. altaianus and
R. sinicus (Chen, 1940) as synonyms. Pectinates are said being “with long
parallel teeth, intermediate teeth fine”, which can be true only for R. altaia-
nus. Figures in the original descriptions of R. sodalis and R. sinicus dis-
tinctly depict dorsal pectinate setae with asymmetric teeth curved in the
same way as ventral crotchets (Eisen, 1879, 1885; Chen, 1940). Thus,
R. sodalis sensu Brinkhurst and Jamieson (1971) should be regarded as
a composite, artificial taxon.

Almost lyra-shaped anterior dorsal pectinates have also been depicted
for R. coccineus from Kamchatka. A very long clitellum, from X to XIV
(Сокольская, 1983a) also distinguishes the Kamchatka population both
from the Estonian specimens, seen by me (with clitellum on XI —XII),
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and from the possibly conspecific R. leonidi from Chukotka (X —XII;
Сокольская, 1976). However, the pectinate ventral crotchets and the oval
shape of the atrial ampulla do not remind of R. suputensis. The oblong
atrium of R. suputensis with its distal mouth of vas deferens does not suit
with any variant of R. coccineus.

The mutual exclusion of R. coccineus and R. suputensis in two streams
studied can be explained either by a separate evolution of isolated sister
populations on the spot (the widely distributed R. coccineus being the
possible ancestor of R. suputensis), or by their invasion from different
water-bodies and maybe at different times (in that case R. suputensis must
have had a broader distribution range earlier and has perhaps also now).

Rhyacodrilus komarovi n. sp. Fig. 2, 9— 17

Holotype: whole-mounted mature specimen, 7 mm long, with 46 seg-
ments (Komarovka, sample 200, station 4, 31. V 1984). Paratypes;
10 whole-mounted specimens on the same slide, and 3 more as serial

sections, all from the same sample. Etymology: named in the honour of
V. L. Komarov, a Russian botanist, the founder of the Ussuriisk Nature
Reserve.

Length 4—7 mm, thickness 0.3—0.35 mm, and up to 0.4—0.6 mm on
clitellum. 31 —47 segments. Komarovka worms are larger than Frolovka
ones when mature. Shape of prostomium variable, often stretched. lI—IV
slightly inflated. Body surface smooth, intersegmental furrows noticeable.
Clitellum thin (especially on the ventral side), on 1/2X—XII.

Locomotory setae all bifid, 4 —6(7) per bundle but only 2—3 on clitel-
lum and 3—5 on the tail, 60—100 pm long; distal tooth of the same length
or a little longer than proximal one but always thinner; no intermediate
teeth. Penial setae on XI 2 —5 per bundle, 70 —100 pm long and 4—5 pm
thick; their converging tips blunt or with rudimentary distal tooth. Penial
bundles hidden in body wall medially from male pores. The latter lie on
the line of ventral locomotory setae. Sometimes two conical pseudopenes
are protruded, 70—115 pm long and directed obliquely forwards.
Spermathecal pores on the anterior edge of X, on the lateral line.

Pharynx in 111 covered with numerous globular, multicellular glands.
Oesophageal glands begin in IV and reach at least up to VI. Chloragogen
tissue on oesophagus from VI onwards. Beginning of intestine incon-
spicuous. Numerous sphaerical or slightly angular coelomocytes measure
5—15 pm.

Testes and spermathecae in X, ovaries and atria in XI. Sperm sacs can
reach IX anteriorly and XIII or XIV posteriorly, egg sac up to XV. Male
ducts paired. Male funnel flat, 55—70 pm broad and 20 pm thick. Vas
deferens almost straight, ca 150 pm long and 12—20 pm thick, with very
narrow lumen (2 pm), joining the distal part of atrium and then pro-
ceeding within epithelium to the proximal part where it opens into atrial
lumen. Atrium short, tubular-pyriform, 70 —110 pm long and 45—65 pm

Fig. 2. 1—8: Rhyacodrilus suputensis, Komarovka ( 1 anterior end; 2 hair and
pectinate seta; 3 and 4 ventral locomotory setae; 5 penial seta; 6 cross section
of a well-developed atrium; 7 cross section of a developing atrium clinging to the
body wall; 8 cross section of a developing spermathecal ampulla). 9— 17: Rhyacodrilus
komarovi, Komarovka (9 and 10 anterior ends; 11 locomotory seta; 12 and 13
penial bundles and protruded pseudopenes, from whole mounts; 14 atrial ampulla in
cross section; 15 atrial ampulla in sagittal section, with parts of vas deferens and
pseudopenis; 16 pseudopenis and 17 distal portion of spermatheca, both from cross
sections, a atrial ampulla; d diverticula-like pockets between the epithelium folds

of spermatheca; p pseudopenis; vd vas deferens.
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thick, covered with 4—4Õ pm thick layer of prostatic cells. Muscular layer
of atrium 5—6 pm thick, internal epithelium 1 —lB pm (thicker where
surrounding the lumen of vas deferens); its lumen 4—45 pm wide. Distal
part of atrium narrows gradually in the pseudopenis, which can be pro-
truded or (more often) retracted into penial sac. Total length of atrium
with protruded pseudopenis reaches up to 180—200 pm.

Globular or bag-like spermathecal ampulla up to 110x80 pm wide,
filled with coiled spermatozoa. Its wall 3—20 pm .thick, thickest and some-
times internally folded near the internal opening of the duct. The latter is
conical and thick-walled, its length and width being nearly equal,
30—70 pm.

Among the known hairless species of Rhyacodrilus, only three have
oblong atria: R. falciformis Bretscher, 1901; R. stephensoni Cernosvitov,
1942, and R. levanidovae Sokolskaja, 1973. The first species has clearly
different setae. R. stephensoni differs by a whole set of characters (longer
penial setae, thicker vas deferens, no pseudopenis, the beginning of chlora-
gogen tissue in V, etc.). R. levanidovae from Kamchatka seems to be
nearest to the new species. However, the new species has no intermediate
teeth in posterior setae, chloragogen tissue starts from VI instead of V,
and the position of male pores and penial bundles is the opposite. These
three characters seem sufficient for separating them on the species level.
Moreover, the Kamchatka species is a little larger, 9—lo mm long. Its
granular cuticle, described by N. L. Sokolskaya (Сокольская, 1973, 1983a),
which was not found in R. komarovi, can be caused by a different way of
preservation; the same applies to the inflated anterior end of R. komarovi.
Folded epithelium in spermathecae of R. komarovi (unknown in R. levani-
dovae) can depend on the developmental stage, and stretch out later.
I did not see either any internal ciliation of the distal part of the atrium
in R. komarovi, described in R. levanidovae.

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).
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Emb otocephalus nikolskyi (Lastockin et Sokolskaja, 1935). Fig 3, I—s1 —5

Besides 3 injured specimens from the Komarovka, an intact postrepro-
ductive worm was collected on Popov Island near Vladivostok. The latter
was 29 mm long and 0.8 mm thick, with ca 90 segments. Dense cover of
oval papillae (10—15x20—25 pm), sparser anteriorly and lacking on I
and prostomium. Hair and pectinate setae 2—4 per anteclitellar bundle,

I—21 —2 on tail. Hair setae smooth, 350—550 pm long anteriorly, shorter on
tail, 6 pm thick. Pectinates on anterior segments with almost parallel
main teeth and very fine intermediates, 80—130 pm long and only 4 pm
thick. Posterior pectinates invisible (hidden in body wall?). In ventral
bundles of II —111 a simple and a bifid seta together, the latter with a
considerably longer distal tooth; on following segments 2 bifids per bundle,
with teeth gradually equating. Anterior ventral setae 130—160 pm long.
No ventral setae on X and XI in the postreproductive animal. Posterior
ventral crotchets mostly single, 110—150 pm long, rather thick and curved,
with robust and bent proximal tooth.

The worms correspond well to E. nikolskyi from Kamchatka and the
Amur River (Сокольская, 1983a; Holmquist, 1979) and differ from E. ore-
gonensis described from western North America and West Siberia. The
latter has some pilose hair setae, pectinates of another shape, and more
straight and conical posterior ventral setae (Тимм, Медведев, 1972),
Joining E. oregonensis and some other species with E. nikolskyi by Brink-
hurst (1986) seems to me unjustified.

Tubificidae gen. sp. No 1. Fig. 3, 6— B

The single immature specimen was 6 mm long and 0.4 thick, with
47 segments. Chloragogen tissue from VI onwards, intestine begins in
VIII, reproductive system in XI. Hair setae smooth, (1)2(3) per bundle
and 250—380 pm long anteriorly, single and shorter afterwards, lacking
on tail. Dorsal pectinates 3—4 per bundle, 70—90 pm long, with blunt
main teeth and tiny intermediates. Bifids in ventral bundles and also in
posterior dorsal bundles, 70—90 pm long, with a considerably longer
(thicker and more curved on anterior bundles) distal tooth, 3—5 per
anterior bundle, 2 beginning from X.

Tubificidae gen. sp. No 2. Fig. 3, 9— lo

A single tail piece of a larger worm: 12 mm long, 0.7 mm thick, with
60 segments. Dorsal bundles contain usually 3 bifids with a shorter and
thinner distal tooth; they are 80—100 pm long and 4 pm thick. On first
segments of the fragment also single small hair setae, 160—200 pm long
and ca Ipm thick. In ventral bundles 3—4 similar bifids, somewhat longer
than dorsal ones, 100—120pm long and 5 pm thick.

Tubificidae gen. sp. No 3. Fig. 3, 11— 12

These small juvenile worms from the upper reach of the Komarovka
were only 2.5 mm long and 0.15 mm thick, with 28 segments. Prostomium
tiny and erect, lI—IV and the very tail inflated. Setae from II on, uniform
bifids with equal or the distal one somewhat shorter. 4 setae in anterior
bundles, only 1 on the tail; their length 20—45 pm (maximal on IV—V).
Broad pharynx in lII—IV covered with globular multicellular glands.
Chloragogen tissue on oesophagus begins in VI, detrius-filled intestine
in VIII,



66

REFERENCES

Brinkhurst, R. 0. The generic and subfamilial classification of the Naididae (Annelida:
Oligochaeta) // Proc. Biol. Soe. Wash., 1985, 98, No 2, 470—475.

Brinkhurst, R. 0. Guide to the freshwater aquatic microdrile oligochaetes of North
America // Can. Spec. Publ. Fish. Aquatic Sci., 1986, 84, 1—259.

Brinkhurst, R. 0., Jamieson, B. G. M. Aquatic Oligochaeta of the World. Edinburgh, 1971.
Brinkhurst, R. 0., Wetzel, M. J. Aquatic Oligochaeta of the World: Supplement // Can.

Tech. Rep. Hydrogr. Ocean Sci., 1984, 44, 1 —lOl.
Chekanovskaya, О. V. Aquatic Oligochaeta of the USSR. New Delhi, 1981.
Chen, Y. Taxonomy and faunal relations of the limnitic Oligochaeta of China // Contr.

Biol. Lab. Sci. Soc. China, Zool. Ser., 1940, 14, I—l3l.1 —131.
Eisen, G. Preliminary report on genera and species of Tubificidae // Bihang K. Svenska

Vet. Äkad. Handi., 1879, 5, N 16, 1—25.
Eisen, G. Oligochaetological researches // U. S. Comm. Fish and Fisheries, 1885, Ann.

Rep. 1883, Part 11, 879—964.
Hiltunen, J. K. Some oligochaetes from Lake Michigan // Trans. Amer. Microsc. Soc.,

1967, 86, No 4, 433—454.
Hiltunen, J. К.,

Klemm, D. J. A Guide to the Naididae (Annelida: Clitellata: Oligochaeta)
of North America. Cincinnati, 1980.

Holmquist, Ch. Revision of the genus Peloscolex (Oligochaeta, Tubificidae). 2. Scrutiny
of the species // Zool. Scripta, 1979, 8, 37—60.

Hrabe, S. Die Oligochaeten aus den Seen Ochrida und Prespa // Zool. Jahrb. Syst., 1931,
61, No 1/2, 1—62.

Hrabe, S. Contribution to the further knowledge of Oligochaeta from Lake Teleckoje in
the Altai Mountains // Vestn. Ces. Spol. Zook, 1974, 38, No 3, 170—177.

Kathman, D. Synonymy of Pristinella jenkinae (Oligochaeta: Naididae) // Proc. Biol. Soc.
Wash., 1985, 98, No 4, 1022—1027.

Rodriguez, P. The variability of setae of Pristina longiseta Ehrenberg (Oligochaeta, Nai-
didae) // Hydrobiologia, 1987, 155, 39—44.

Sokol’skaya, N. L. Aquatic oligochaete fauna of the far-eastern USSR // Aquatic Oligo-
chaeta Worms. Taxonomy, Ecology and Faunistic Studies in the USSR. New
Delhi, 1980, 55—70.

Sperber, Ch. A taxonomical study of the Naididae // Zool. Bidr. Uppsala, 1948, 28, 1—296.
Stephenson, J. Oligochaeta from Burma, Kenya and other parts of the world // Proc.

Zool. Soc. London, 1931, 33—92.
Strayer, D. Piguetiella bland, a naidid oligochaete new to North America, with notes on

its relationships to Piguetiella michiganensis and Specaria josinae // Trans.
Amer. Microsc. Soc., 1983, 102, N 4, 349—354.

Timm, T. Distribution of aquatic oligochaetes // Aquatic Oligochaete Biology. New York
and London, 1980, 55—77.

Вшивкова T. С. Гидробиологическое зонирование водотоков на примере р. Комаровка
(Южное Приморье) // Донные беспозвоночные рек Дальнего Востока и Восточ-
ной Сибири. Владивосток, 1987, 50—55.

Дембицкий Э. Б. Rhyacodrilus tauricus sp. n. (Oligochaeta, Tubificidae) из Горного
Крыма // Зоол. ж., 1975, 54, № 11, 1720—1722.

Морев А. П. Материалы по фауне олигохет среднего течения р. Анадырь // Гидробиоло-
ческие исследования внутренних водоемов северо-востока СССР. Владивосток,
1975, 182—195.

Морев А. П. Становление пресноводных фаунистических комплексов олигохет Берин-
гии // Биогеография Берингийского сектора Субарктики. Мат-лы 10 Всес. симп.,
Магадан, 1983. Владивосток, 1986, 52—57.

Сокольская Н. Л. Материалы по фауне наидид (сем. Naididae, Oligochaeta) Примор-
ского края // Сб. тр. Зоол. музея МГУ, 1961,, 8, 47—77.

Сокольская Н. Л. К фауне водных Oligochaeta Дальнего Востока СССР // Науч. докл.
высш. школы. Биол. н., 1968, 6, 14—23.

Сокольская Н. Л. К фауне водных Oligochaeta Дальнего Востока СССР // Тр. Всес.
гидробиол. о-ва, 1972, 17, 50—65.

Сокольская Н. Л. Новые виды Tubificidae с Камчатки и новые нахождения олигохет в
водоемах полуострова // Бюл. Моек, о-ва испыт. природы, Отд. биол., 1973, 78,
№ 5, 54—167.

Сокольская Н. Л. Материалы по фауне малощетинковых червей (Oligochaeta) водоемов
Чукотского полуострова // Тр. Биол.-почв, ин-та. Дальневост. науч. центр АН
СССР, н. с., 1976, 36, № 139, 89—101.

Сокольская Н. Л. Пресноводные малощетинковые черви (Oligochaeta) Камчатки и Ко-
рякского нагорья // Сб. тр. Зоол. музея МГУ, 1983а, 20, 22—119.

Сокольская Н. Л. К фауне тубифицид и люмбрикулид (Oligochaeta: Tubificidae, Lum-
briculidae) Чукотского полуострова // Сб. тр. Зоол. музея МГУ, 19836, 20, 120—
143.



67

Сокольская Н. Л., Локшина И. Е. Материалы по фауне Oligochaeta (Naididae) Примор-
ского края. II // Сб. тр. Зоол. музея МГУ, 1972, 12, 91—lO3.

Тимм Т. Э. Олигохеты реки Комаровки // Водные малощетинковые черви. Рига, 1987,
133—134.

Тимм Т. Э., Медведев Ф. С. Североамериканский вид рода Peloscolex в Западной Си-
бири // Водные малощетинковые черви. Ярославль, 1972, 130—133.

Чекановская О. В. Водные малощетинковые черви фауны СССР. М.—Л., 1962.

Estonian Academy of Sciences Received
Institute of Zoology and Botany May 16, 1989

Tarmo TIMM
VEE-VÄH EHARMS USSE NSV LIIDU KAGUNURGAST

I. Naididae ja Tubificidae
Primorje krai lõunaosast, peamiselt Komarovka ja Frolovka mägiojadest aastail

1983—1986 kogutud väheharjasusside seas leiti 7 liiki Naididae ning 10 liiki ja ligemalt
määramata vormi Tubificidae. Neist on Rhyacodrilus suputensis ja R. komarovi teadu-
sele uued liigid. Piguetiella michiganensis on uus NSV Liidu faunas ning veel 8 liiki ja
vormi on uued Lõuna-Primorjes. Suured lahknevused kahe oja fauna vahel on põhjusta-
tud osalt elutingimuste erinevusest, osalt geograafilisest isolatsioonist.

TAPMO ТИММ

ВОДНЫЕ МАЛОЩЕТИНКОВЫЕ ЧЕРВИ С КРАЙНЕГО ЮГО-ВОСТОКА СССР

1. Naididae и Tubificidae
Среди малощетинковых червей, собранных в 1983—1986 гг. в южной части Примор-

ского края, преимущественно из горных речек Комаровка и Фроловка, найдены 7 видов
Naididae, 10 видов и форм Tubificidae. Среди них Rhyacodrilus suputensis (близкий к
R. coccineus) и R. komarovi (близкий к R. levanidovae) новые виды для науки,
Piguetiella michiganensis новый для фауны СССР, а еще 8 видов и форм новые
для Южного Приморья. Значительные различия между фауной обеих речек вызваны
отчасти различиями в условиях среды, а отчасти географической изоляцией.
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	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).
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	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.
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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.
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	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
	Untitled
	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.
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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.
	Untitled
	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
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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
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	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
	Untitled
	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.
	Untitled
	Untitled
	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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	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.
	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.
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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.
	Untitled
	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.
	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.
	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.
	Untitled
	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 –
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