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Abstract. Two different morphological forms of cladocerans belonging to the genus Cercopagis
were identified in the NE part of the Gulf of Riga (Baltic Sea). One of the forms dominated from
midsummer and was characterized by a relatively long caudal process with S-bend and backwardly
bent or straight tips of barbs. Individuals with these characteristics belong to the species Cercopagis
(Cercopagis) pengoi. The other morphological form was found only from spring to early summer. It
had a straight and relatively short caudal process with forwardly bent tips of barbs. Although the
last form could be keyed to a separate species — C. (Apagis) ossiani — it seems more likely that it
represents the first parthenogenetic generation of C. (C.) pengoi, hatched from resting eggs in
spring. Thus, it is suggested here that the two morphological forms identified probably represent
two different ontogenetic stages of C. (C.) pengoi.
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INTRODUCTION

Cercopagis (Cercopagis) pengoi (Ostroumov 1891) was first found in the
Baltic Sea in Pdarnu Bay (shallow bay in the NE part of the Gulf of Riga) in 1992
(Ojaveer & Lumberg, 1995). The species has probably been introduced to the
Baltic from the Ponto-Caspian region by ship ballast water. During the next
years, the species spread all over the northern Baltic (e.g., HELCOM, 1996).
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MATERIALS AND METHODS

The current material was taken from larval fish samples (sampling gear —
Hensen trawl) in the northeastern part of the Gulf of Riga in spring—summer
1997. The material of Cercopagis was separated into two groups, those with a
straight and relatively short caudal process and those with a relatively long
and S-bend one. Also, the direction of the curvature of the tips of barbs was
determined.

RESULTS AND DISCUSSION

In addition to earlier known typical representatives of C. (C.) pengoi in the
Baltic, which occur in summer and are characterized by a relatively long caudal
process with S-bend (here also called summer form), individuals with
substantially different morphology were discovered in Pdrnu Bay in spring. Their
most distinctive features were a straight and relatively short caudal process
and forwardly bent tips of barbs (so-called spring form, Fig. 1). According to
Mordukhai-Boltovskoi & Rivier (1987), the last mentioned morphological
features are characteristic of Cercopagis (Apagis) ossiani Mordukhai-Boltovskoi,
1968. However, we believe that the material belongs to another developmental
stage of C.(C.). pengoi (see below).

The abdomen of both morphological forms was relatively narrow, which gives
an average of 21.5 and 26.3% of the total body length in the spring and summer
form, respectively. The abdomen length was 47.8 and 50.3% of the total body
length in the spring and summer form, respectively (Table 1). The length of barbs
was on average 10.7% of the total length of the cladoceran in the spring form and
11.5% in the summer form. The shape and especially the size of the brood pouch
depended on the number of embryos and their growth and development and were,
in general, similar in the two morphological forms of Cercopagis identified.
Representatives of the spring form were characterized by forwardly bent tips of
barbs, whereas those of the summer form were backwardly bent or straight.
The ratio of the caudal process/body length was 2-3 and 4-6 for the spring and
summer form, respectively (Table 1). Thus, taxonomically important measures,
such as relative dimensions of the abdomen and barbs and the shape of the
brood pouch, were not different in the two morphological forms separated. Other
characters, like the appearance of the caudal process and the morphology of the
tips of the barbs exhibited considerable differences.

We suggest that the two different morphological forms separated here belong
to the same species — Cercopagis (Cercopagis) pengoi. Although the ‘spring form’
could be identified as Cercopagis (Apagis) ossiani, it should be mentioned that
this species has been described on the basis of 5 parthenogenetic females only,
collected in the Caspian Sea in spring (Mordukhai-Boltovskoi & Rivier, 1987).
Considering the results of the current study — the ‘spring form’ appeared first in
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Fig. 1. A typical representative of the ‘spring form’ of Cercopagis (caught in the northeastern part
of the Gulf of Riga on 16 June 1997). Magnification x 17.8.

Table 1. Dimensions (mm, average + SD) of two different morphological forms of Cercopagis in
Pidrnu Bay in June-July 1997

Parameter Spring Summer

Number of individuals analysed 45 91

Length of caudal process 458 +1.05 8.26 +3.20
Maximum width of caudal process 0.11 £0.01 0.11 £0.02
Total body length 2.04 £0.42 1.74 £ 0.53
Length of abdomen 0.98 +0.09 0.88 +0.23
Width of abdomen 0.21 £0.02 0.23 £0.04
Length of barbs 0.22 £ 0.06 0.20 £ 0.04

the Cercopagis population in spring and was thereafter gradually substituted by
the ‘summer form’ — the existence of Cercopagis (Apagis) ossiani as a separate
species can be questioned. The description of C. (A.) ossiani has possibly been
based on a spring form of C. (C.) pengoi. In addition, as the reproduction pattern
of Cercopagis is clearly monocyclic in the Gulf of Riga in contrast to several
Cercopagis species in the Caspian Sea, we believe that the ‘spring form’
represents the first parthenogenetic generation (hatched from resting eggs) of the
species Cercopagis pengoi rather than belongs to a separate species. During the
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following parthenogenetic reproduction, the typical summer form with a long
caudal process with an S-bend and backwardly bent or straight tips of barbs is
formed. Thus, the observed morphological variability of Cercopagis individuals
probably reflects the ontogenetic development of the cladoceran.

Our suggestion is in line with the fact that until now only one species from the
genus Cercopagis — Cercopagis (Cercopagis) pengoi — has been found outside
its native distribution area (e.g., Mordukhai-Boltovskoi & Rivier, 1987).
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Cercopagis’e ERINEVATE MORFOLOOGILISTE VORMIDE
ESINEMISEST LAANEMERES

Mart SIMM ja Henn OJAVEER

Lidnemere hiljutine tulnukorganism, perekonda Cercopagis kuuluv vesi-
kirbuline, esineb Liivi lahe kirdeosas kahe selgesti eristatava morfoloogilise
vormina. Cercopagis’e suvine populatsioon koosneb suhteliselt pika ja kdvera
sabaogaga ning sirgete vOi otsast tahapoole koverdunud kiilinistega parteno-
geneetiliselt paljunevatest emasisenditest. Need tunnused on iseloomulikud
liigile Cercopagis (Cercopagis) pengoi. Vaid kevadel ja kevadsuvel esineva
morfoloogilise vormi eristustunnusteks on tunduvalt lithem ning ilma kdveruseta
sabaoga ja ettepoole koverdunud kiitinised. Kuigi viimatimainitud isendid voib
morfoloogia alusel klassifitseerida liiki C. (Apagis) ossiani, on siiski toe-
nédolisem, et nad esindavad C. (C.) pengoi esimest (puhkemunadest kooruvat)
partenogeneetilist pélvkonda. Seega on alust arvata, et leitud erinevate mor-
foloogiliste tunnustega isendid kuuluvad liiki C. (C.) pengoi, esindades liigi
ontogeneetilisi staadiume.

172



	b10721034-1999-2 no. 2 01.04.1999
	PROCEEDINGS OF THE ESTONIAN ACADEMY OF SCIENCES EESTI TEADUSTE AKADEEMIA TOIMETISED
	Untitled

	BIOLOGY * ECOLOGY BIOLOOGIA * OKOLOOGIA
	Table of content
	Chapter
	DIFFERENT FRACTIONS OF PRIMARY PRODUCTION IN LARGE SHALLOW EUTROPHIC LAKE VORTSJARV, ESTONIA
	Chapter
	Chapter
	Fig. 1. Scheme of primary production measurements in L. Vortsjdrv in 1995.
	Fig. 2. Depth distribution of different fractions of primary production (P, Pparts Ppartacia» mg C m>h; explanation in Fig. 1) in L. Vortsjédrv in 1995.
	Fig. 3. Seasonal dynamics of different fractions of integral primary production (P, Pparts Ppartacia explanation in Fig. 1) in L. Vortsjérv in 1995.
	Fig. 4. Seasonal dynamics of the assimilation number (AN,,.), efficiency of light utilization (E,«) and the irradiance of mixed water layer (/) in L. Vortsjarv in 1995.
	Fig. 5. Particulate primary production (Pp,) and chlorophyll a concentration (Chla) in all particles and in the < 40 um fraction in L. Vortsjdrv in 1995.
	Fig. 6. Seasonal dynamics of the proportion of exudated fraction in total primary production (Pgisstor %) and of the share of diatoms in phytoplankton biomass (BAC%) in L. Võrtsjärv in 1995.
	Fig. 7. Seasonal dynamics of soluble reactive phosphorus (SRP), total phosphorus (TP). ammonium, nitrate, total nitrogen (TN), TN/TP ratio, and dissolved silicon in L. Vortsjédrv in 1995.
	Table 1. Descriptive statistics of the parameters characterizing primary production in L. Vortsjérv in 1995
	e sty I ‘s‘\ ' S 5 : »;:, s i’»i#;i} : r . e šš&?% = A A'.: w„/ S xš&š„' s š "“šž et = et }*y}ﬂ žf&r, ;zšš%, a : k:„:a e . š„„š

	PRIMAARPRODUKTSIOONI FRAKTSIOONID VÕRTSJÄRVES
	BENTHIC ANIMAL COMMUNITIES OF EXPOSED BAYS IN THE WESTERN GULF OF FINLAND (BALTIC SEA)
	Fig. 1. Study area.
	Fig. 2. Bottom deposits in Nova and Keibu bays.
	Fig. 3. Total abundance of macrozoobenthos (ind m™) in Nova and Keibu bays.
	Fig. 4. Total dry biomass of macrozoobenthos (g m™) in Nova and Keibu bays.
	Fig. 5. Biomass distribution of detrivores (g m™) in Nova and Keibu bays
	Fig. 6. Biomass distribution of filter-feeders (g m™) in Nova and Keibu bays.
	Untitled
	Fig. 7. Dendrogram and MDS ordination of sampling stations based on square root transformed biomass of macrozoobenthos species. N, Nova Bay; K, Keibu Bay; the number preceding the letter is station code; the last number is bottom code (1, silt; 2, silty clay; 3, sandy clay; 4, clay sand; 5, fine sand; 6, sand; 7, coarse sand; 8, gravel, pebbles; 9, stone); and the numbers between the letter and bottom code show depth (m).
	Table 1. Significant correlation coefficient values (significance level 0.001) between the proportion of different particle size classes in sediment (mm, % of weight) and biomass and abundance of macrozoobenthic species and functional groups (g dry weight m™)
	AVATUD MERELAHTEDE PÕHJALOOMASTIKU KOOSLUSED SOOME LAHE LÄÄNEOSAS

	CORRELATIONS BETWEEN LIMNOLOGICAL VARIABLES OF ESTONIAN LAKES
	Table 1. Distribution of lakes by surface area and maximum and mean depths
	Table 2. Summary of the mean, minimum and maximum values of limnological variables in the surface waters of Estonian lakes
	S N
	Table 4. Relationships between limnological variables in Estonian lakes. All regressions are significant at P < 0.0001
	Table 4 continued
	EESTI JÄRVEDE LIMNOLOOGILISTE NÄITAJATE VAHELINE KORRELATSIOON

	CHANGES IN THE HUMAN IMPACT ON LAKE RUUSMAE IN RECENT DECADES AND THEIR REFLECTION IN THE SEDIMENTARY ORGANIC MATTER
	Fig. 1. Location of Lake Ruusmie (a, b) and its bathymetry with the sampling point (c)
	Fig. 2. Land use around Lake Ruusmie and the history of potential load on the lake for the periods up to 1948 (a), 1949-78 (b), and 1979-98 (c). The maps were compiled on the basis of topographic maps from 1948, 1979, and 1996. The human load presented on the maps reflects the maximum values during each period. Note the changes in the shape and flat of lake seepage.
	Fig. 3. Vertical (e.g. temporal) changes in C, N, and fossil pigment concentrations in the sediment core from Lake Ruusmie and the relevant approximate time periods (see Fig. 2) in the potential anthropogenic load. CD, chlorophyll derivatives; TC, total carotenoids; PU, pigment unit.
	INIMMÕJU RUUSMÄE JÄRVELE VIIMASTEL AASTAKÜMNETEL JA SELLE PEEGELDUS PÕHJASETETE ORGAANILISES AINES

	CORRECTING ERRORS ASSOCIATED WITH UNDERWATER SPECTRAL IRRADIANCE MEASUREMENTS
	Fig. 1. Smoothing with filtering and polynomial fitting. Medium line: the measured spectral irradiance S at a depth of 0.5 m in Lake Vesijdrvi; thick line: filtered spectrum, cut off frequency 0.025 nm™'; thin line: polynomial fit, degree 15.
	Fig. 2. Comparison of the two smoothing methods using an error spectrum with a simulation coefficient k = 0.5 (a) and k = 4.0 (b). Thin line, measured spectrum at a depth of 1 m in Lake Padjirvi; thick line, filtered simulated spectrum, cut off frequency 0.025 nm™'; dashed line, polynomial fit of simulated spectrum, degree 15.
	Fig. 3. Absolute values of the correlation coefficient between the depth and logarithm of the spectral density of corrected data at the wavelength of 570 nm plotted against the corresponding coefficients computed with uncorrected data.
	VEEALUSE PÄIKESEKIIRGUSE SPEKTRITE MÕÕTMISVIGADE KORREKTSIOON

	INFLUENCE OF THE CONDITIONS OF PRESERVING WATER SAMPLES AND THEIR DELAYED PROCESSING ON THE LIGHT ATTENUATION COEFFICIENT SPECTRA AND THE CONCENTRATIONS OF WATER CONSTITUENTS
	Fig. 1. The influence of one-week delay in the processing of water samples on beam attenuation coefficient (c*) for Lake Nohipalu Valgjirv (Sept. 1996, Secchi depth 5 m): a, depth 0.5 m; b, depth 3 m. The water samples were preserved in dark at about 2-5 °C.
	Fig. 2. The influence of one-week delay in the processing of water samples on beam attenuation coefficient (c*) for Lake Verevi (Sept. 1996, Secchi depth 2.4 m): a, depth 0.5 m; b, depth 2 m. The water samples were preserved in dark at about 2-5 °C.
	Fig. 3. Comparison of Cg, values measured in water samples taken from five Finnish lakes in two replicates (different boats, distance 10-200 m, time difference 0.1-3 h). Measurements were performed in summer 1997 by the Estonian Marine Institute (EMI) and the Finnish Environment Institute (FEI).
	Table 1. Changes in the value of ¢*(4oo-700) (in m™") caused by the delay in the processing of water (stations in Lake Ulemiste, Secchi depth 0.75-1.0 m, samples taken on 11.05.98)
	Table 2. Changes in the values of chlorophyll a concentration (mg m™) for Lake Ulemiste (samples taken on 11.05.98)
	Table 3. Changes in the values of chlorophyll a concentration (mg m™) for the Pirnu River and Pärnu Bay
	Untitled
	Table 4. Changes in the values of suspended matter concentration (mg L) for Lake Ulemiste (samples taken on 11.05.98)
	e W ~
	VEEPROOVIDE SAILITUSTINGIMUSTE JA NENDE ANALUUSI AJALISE VIIVITUSE MÕJU SUUNATUD KIIRGUSE NÕRGENEMISKOEFITSIENDI JA VEE KOOSTISOSADE KONTSENTRATSIOONI MÕÕTMISTULEMUSTELE

	PRELIMINARY RESULTS OF OPTICAL STUDIES MADE IN THE SOUTHERN OCEAN
	Fig. 1. Map showing approximate locations of the three main study areas and the main frontal systems. APF, Antarctic polar front; IFR, interfrontal region; MIZ, marginal ice zone.
	Fig. 2. Spectral downwelling irradiance profile from the marginal ice zone.
	Fig. 3. Diffuse attenuation coefficients for the layer from 1 to 15 m. Stations D 052, DOBB, DlO5, and D 177 are in the marginal ice zone, D 205 is in the interfrontal region, and D 274 and D 357 are in the Antarctic polar front.
	Fig. 4. Average values of AC-9 measurements of beam attenuation, beam absorption, and scattering from the Antarctic polar front.
	Fig. 5. Diffuse attenuation coefficients calculated from the beam attenuation and scattering coefficients. The station numbers are the same as in Fig. 3 (DOO9 is in the marginal ice zone).
	LÕUNA OOKEANIL TEHTUD OPTILISTE MÕÕTMISTE ESIALGSED TULEMUSED
	SHORT COMMUNICATIONS


	OCCURRENCE OF DIFFERENT MORPHOLOGICAL FORMS OF Cercopagis IN THE BALTIC SEA
	Fig. 1. A typical representative of the ‘spring form’ of Cercopagis (caught in the northeastern part of the Gulf of Riga on 16 June 1997). Magnification x 17.8. Table 1. Dimensions (mm, average + SD) of two different morphological forms of Cercopagis in Pärnu Bay in June-July 1997
	Untitled
	Untitled
	Cercopagis’e ERINEVATE MORFOLOOGILISTE VORMIDE ESINEMISEST LAANEMERES
	INSTRUCTIONS TO AUTHORS
	The following table should be used for transliteration:
	Estonian Academy Publishers Copyright Transfer Agreement
	Untitled




	Illustrations
	Untitled
	Fig. 1. Scheme of primary production measurements in L. Vortsjdrv in 1995.
	Fig. 2. Depth distribution of different fractions of primary production (P, Pparts Ppartacia» mg C m>h; explanation in Fig. 1) in L. Vortsjédrv in 1995.
	Fig. 3. Seasonal dynamics of different fractions of integral primary production (P, Pparts Ppartacia explanation in Fig. 1) in L. Vortsjérv in 1995.
	Fig. 4. Seasonal dynamics of the assimilation number (AN,,.), efficiency of light utilization (E,«) and the irradiance of mixed water layer (/) in L. Vortsjarv in 1995.
	Fig. 5. Particulate primary production (Pp,) and chlorophyll a concentration (Chla) in all particles and in the < 40 um fraction in L. Vortsjdrv in 1995.
	Fig. 6. Seasonal dynamics of the proportion of exudated fraction in total primary production (Pgisstor %) and of the share of diatoms in phytoplankton biomass (BAC%) in L. Võrtsjärv in 1995.
	Fig. 7. Seasonal dynamics of soluble reactive phosphorus (SRP), total phosphorus (TP). ammonium, nitrate, total nitrogen (TN), TN/TP ratio, and dissolved silicon in L. Vortsjédrv in 1995.
	Fig. 1. Study area.
	Fig. 2. Bottom deposits in Nova and Keibu bays.
	Fig. 3. Total abundance of macrozoobenthos (ind m™) in Nova and Keibu bays.
	Fig. 4. Total dry biomass of macrozoobenthos (g m™) in Nova and Keibu bays.
	Fig. 5. Biomass distribution of detrivores (g m™) in Nova and Keibu bays
	Fig. 6. Biomass distribution of filter-feeders (g m™) in Nova and Keibu bays.
	Untitled
	Fig. 7. Dendrogram and MDS ordination of sampling stations based on square root transformed biomass of macrozoobenthos species. N, Nova Bay; K, Keibu Bay; the number preceding the letter is station code; the last number is bottom code (1, silt; 2, silty clay; 3, sandy clay; 4, clay sand; 5, fine sand; 6, sand; 7, coarse sand; 8, gravel, pebbles; 9, stone); and the numbers between the letter and bottom code show depth (m).
	Fig. 1. Location of Lake Ruusmie (a, b) and its bathymetry with the sampling point (c)
	Fig. 2. Land use around Lake Ruusmie and the history of potential load on the lake for the periods up to 1948 (a), 1949-78 (b), and 1979-98 (c). The maps were compiled on the basis of topographic maps from 1948, 1979, and 1996. The human load presented on the maps reflects the maximum values during each period. Note the changes in the shape and flat of lake seepage.
	Fig. 3. Vertical (e.g. temporal) changes in C, N, and fossil pigment concentrations in the sediment core from Lake Ruusmie and the relevant approximate time periods (see Fig. 2) in the potential anthropogenic load. CD, chlorophyll derivatives; TC, total carotenoids; PU, pigment unit.
	Fig. 1. Smoothing with filtering and polynomial fitting. Medium line: the measured spectral irradiance S at a depth of 0.5 m in Lake Vesijdrvi; thick line: filtered spectrum, cut off frequency 0.025 nm™'; thin line: polynomial fit, degree 15.
	Fig. 2. Comparison of the two smoothing methods using an error spectrum with a simulation coefficient k = 0.5 (a) and k = 4.0 (b). Thin line, measured spectrum at a depth of 1 m in Lake Padjirvi; thick line, filtered simulated spectrum, cut off frequency 0.025 nm™'; dashed line, polynomial fit of simulated spectrum, degree 15.
	Fig. 3. Absolute values of the correlation coefficient between the depth and logarithm of the spectral density of corrected data at the wavelength of 570 nm plotted against the corresponding coefficients computed with uncorrected data.
	Fig. 1. The influence of one-week delay in the processing of water samples on beam attenuation coefficient (c*) for Lake Nohipalu Valgjirv (Sept. 1996, Secchi depth 5 m): a, depth 0.5 m; b, depth 3 m. The water samples were preserved in dark at about 2-5 °C.
	Fig. 2. The influence of one-week delay in the processing of water samples on beam attenuation coefficient (c*) for Lake Verevi (Sept. 1996, Secchi depth 2.4 m): a, depth 0.5 m; b, depth 2 m. The water samples were preserved in dark at about 2-5 °C.
	Fig. 3. Comparison of Cg, values measured in water samples taken from five Finnish lakes in two replicates (different boats, distance 10-200 m, time difference 0.1-3 h). Measurements were performed in summer 1997 by the Estonian Marine Institute (EMI) and the Finnish Environment Institute (FEI).
	Fig. 1. Map showing approximate locations of the three main study areas and the main frontal systems. APF, Antarctic polar front; IFR, interfrontal region; MIZ, marginal ice zone.
	Fig. 2. Spectral downwelling irradiance profile from the marginal ice zone.
	Fig. 3. Diffuse attenuation coefficients for the layer from 1 to 15 m. Stations D 052, DOBB, DlO5, and D 177 are in the marginal ice zone, D 205 is in the interfrontal region, and D 274 and D 357 are in the Antarctic polar front.
	Fig. 4. Average values of AC-9 measurements of beam attenuation, beam absorption, and scattering from the Antarctic polar front.
	Fig. 5. Diffuse attenuation coefficients calculated from the beam attenuation and scattering coefficients. The station numbers are the same as in Fig. 3 (DOO9 is in the marginal ice zone).
	Fig. 1. A typical representative of the ‘spring form’ of Cercopagis (caught in the northeastern part of the Gulf of Riga on 16 June 1997). Magnification x 17.8. Table 1. Dimensions (mm, average + SD) of two different morphological forms of Cercopagis in Pärnu Bay in June-July 1997
	Untitled
	Untitled

	Tables
	Table 1. Descriptive statistics of the parameters characterizing primary production in L. Vortsjérv in 1995
	e sty I ‘s‘\ ' S 5 : »;:, s i’»i#;i} : r . e šš&?% = A A'.: w„/ S xš&š„' s š "“šž et = et }*y}ﬂ žf&r, ;zšš%, a : k:„:a e . š„„š
	Table 1. Significant correlation coefficient values (significance level 0.001) between the proportion of different particle size classes in sediment (mm, % of weight) and biomass and abundance of macrozoobenthic species and functional groups (g dry weight m™)
	Table 1. Distribution of lakes by surface area and maximum and mean depths
	Table 2. Summary of the mean, minimum and maximum values of limnological variables in the surface waters of Estonian lakes
	S N
	Table 4. Relationships between limnological variables in Estonian lakes. All regressions are significant at P < 0.0001
	Table 4 continued
	Table 1. Changes in the value of ¢*(4oo-700) (in m™") caused by the delay in the processing of water (stations in Lake Ulemiste, Secchi depth 0.75-1.0 m, samples taken on 11.05.98)
	Table 2. Changes in the values of chlorophyll a concentration (mg m™) for Lake Ulemiste (samples taken on 11.05.98)
	Table 3. Changes in the values of chlorophyll a concentration (mg m™) for the Pirnu River and Pärnu Bay
	Untitled
	Table 4. Changes in the values of suspended matter concentration (mg L) for Lake Ulemiste (samples taken on 11.05.98)
	e W ~
	Untitled
	The following table should be used for transliteration:




