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1. INTRODUCTION

The microzooplankter L. strobila Lohmann, 1908 an alori-
cate ciliate with world-wide distribution in coastal waters 
(Sanders, 1995) was reported in the northern part of the 
Black Sea at the beginning of the last decade, as Strombidium 
strobilis (Selifonova, 2001) and a few years later, in the north-
western part of the basin (Kurilov, 2004). As a mixotrophic 
ciliate, which gives the opportunity to participate both in 
primary and secondary productivity, its role in the pelagic 
ecosystem is significant (Sanders, 1995). 

This paper aims to report the presence of the protozoan 
Laboea strobila in the Romanian Black Sea plankton and to 
show some preliminary data concerning its morphometry 
and distribution.

2. MATERIAL AND METHOD

In April 2011, a number of 11 microzooplankton samples 
were collected from seven stations along the Romanian Black 
Sea shelf (Table 1 and Fig. 1).

Table 1: Sampling stations coordinates and depth

Station Longitude Latitude Bottom 
depth

Sampling 
depth

ST 1 29°50’50’’ 44°52’30’’ 44 m 0.5 m

ST 2 30°15’25” 44°17’42” 84 m 0.5 m

ST 3 30°15’33” 44°10’43” 96 m

30 m

80 m

0.5 m

ST 4 28°39’11’’ 44°03’29’’ 11 m

30 m

80 m

0.5 m

ST 5 28°43’50’’ 43°58’11’’ 29 m 0.5 m

ST 6 28°36’39’’ 43°48’45’’ 15 m 0.5 m

ST 7 28°38’10’’ 43°45’10’’ 35 m 0.5 m
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A 500 ml water volume was collected directly from a Ni-
skin bottle and preserved immediately with buffered formal-
dehyde to a final concentration of 4%. After two weeks, the 
samples were reduced through sedimentation to 100 ml and, 
after another two weeks, to a final volume of 10 ml. All L. stro-
bila cells from samples were identified and counted under an 
inverted microscope (Olympus XI 51) at a 40x magnification, 
using the identification keys and information given by differ-
ent authors (Montagnes et al., 1988; Agatha, 2004; Agatha et 
al., 2004). Abundance was expressed as number of cells per 
litre (cells/L). The length (without distended cell surface) and 
width of 100 randomly selected cells were measured with 
Imaging Software Cell*. In order to compare the results with 
those from literature on other marine environments, the ap-
propriate shape assumed for this planktonic infusorian was 
the cone (Hillebrandet al.,1999). Just for comparative obser-
vations, the cell volume was estimated also by assuming the 
geometric shape characteristic of the Black Sea planktonic 
infusoria (Bryantseva & Kurilov, 2003). In both cases, the fac-
tor for naked ciliates preserved with formalin (0.14 pg µm-³) - 
was used for the biomass-carbon conversion (Putt & Stoecker, 
1989). Data were processed with Microsoft Excel.

3. RESULTS 

Laboea strobila (Fig. 2) individuals size were 63-113x42-71 

μm, usually 87 x 53μm (Table 2). 

Fig. 2 – Laboea strobila from the Romanian Black Seacoast  
(ventral view)

Fig. 1 - Map of the study area with the position of sampling stations
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The estimated mean value of cell volume was 66391 μm³ 
(SD= ± 17801.6), while the mean value of cell biomass was 
0.009 μg C/L (SD= ± 0.002). 

Throughout the investigated area, Laboea strobila oc-
curred with a frequency of 45.5 % in the surface water layers, 
and 25 % in the deep layers. The mean density and biomass 
were 57.7 cells/L (SD= ± 96.9), and 0.3 µg C/L (SD= ± 0.7), re-
spectively.

In the surface layers, the abundance ranged between 
0 and 254 cells/L, with highest value in open waters (St. 2). 
Much lower abundances (8 - 36 cells/L) were found in the 
shallow waters (St. 4, 5, 6 and 7) (Fig. 3). The highest biomass 
(2.36 µg C/L) was also registered in Station 2, while the lower 
values, ranging between 0.07-0.33 µg C/L, were recorded in 
shallow waters stations.

Fig. 3 - The density of L. strobila registered in the surface water 
layers, in April 2011

The vertical distribution was analysed only in the open 
water stations (St. 2 and St. 3). The density of the ciliate was 
high in the surface layer (254 cells/L), low (8 cells/L) at the 30 
meter horizon and the species was absent at the 80 meter ho-
rizon. The results obtained correspond to the data mentioned 
in the literature (Zhang et al., 2002). A different situation was 
found in Station 3. Even if situated at a small distance from ST 
2, the ciliate was absent. 

4. DISCUSSION

The study of the planktonic ciliates in the Black Sea basin 

is incomplete and often limited to the tintinnid species. The 

situation is generally due to the use of the improper tech-

niques for the collection and analysis of these organisms. In 

the recent years, the increased attention paid to this group 

has led to the description of a large number of taxa (Selifono-

va, 2001; Kurilov, 2004; Gavrilova, 2005).

Following the analysis of samples collected in April 2011, 

a new aloricate ciliate was identified for the Romanian coast. 

With a conical body, sinistrally spiralling girdle that usually 

performs 4.5 whorls and without tail, it was determined as 

Laboea strobila Lohmann, 1908.

Thus, it was identified as  Laboea strobila in the Romanian 

waters in April 2011.

The morphometric measurements of 100 specimens re-

vealed a low linear positive correlation between length and 

width (R2 = 0.258), while between length and cell volume 

there is a high power correlation (R2 = 0.674), which indicates 

an allometric growth (Fig. 4 and Fig. 5, respectively).

Fig. 4 - Correlation between length and width of the L. strobila 
from the Romanian Black Sea coast

Table 2: Some morphometric characteristics of L. strobila populations in Black Sea (n = 100)

Population Morphometric 
character Z M SD SE CV Min. Max.

Romanian Black Sea
 

Cell length (l) 85.93 86.51 10.05 1.01 11.7 62.88 112.58

Cell width (w) 53.83 53.02 4.73 0.47 8.8 42.05 70.57

Cell length: Cell 
width ratio (l/w)

1.6 1.62 0.17 0.02 10.4 1.2 2.1

 Z (Average); M (Median); SD (Standard Deviation); SE (Standard Error); CV (Coefficient of variance (%));Min. (Minimum); Max. (Maximum); 
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Fig. 5 - Correlation between length and cell volume of the  
L. strobila from the Romanian Black Sea coast

As regards the comparison of the length/width ratio, 

established for the Black Sea population, with other marine 

sectors (Agatha et al., 2004), it can be noticed that the popu-

lation from the Black Sea is characterised by a smaller ratio 

(1.6) than the populations from other basins (Fig. 6). Starting 

with the Black Sea populations and continuing with Adriatic, 

Irish and North Sea populations, the tendency of l/w ratio is 

increasing.

Fig. 6 - Length:/ width ratio of L. strobila populations in different 
parts of the world (based on original results and data from Agatha 

et al., 2004)

Comparing the results of cell volume assuming cone with 
the results assuming paraboloid and 1/2 a sphere with a com-
mon basis shape, recommended for the Black Sea according 
to Bryantseva and Kurilov (2003), it was noticed that, in the 
second case, the differences are quite significant, obtaining 
values at 1.7 times higher. In order to compare the values ob-
tained by both formulae, a 0.603 (SD = 0.0062) coefficient was 
calculated. 

5. CONCLUSIONS

a. The ciliate L. strobila was reported for the first time in the 
Romanian Black Sea waters in 2011.

b. The density of the L. strobila population varied between 
0and 254 cells/L, with an average of 57.7 cells/L, the most 
abundant patches being distributed at a certain distance 
from the coast;

c. The mean of cell volume was 66391 μm³ (SD = ±17801.6), 
while the mean cell biomass was 0.009 μg C/L (SD  = 
±0.002);

d. Based on the measurements of 100 specimens, the mor-
phometry of Black Sea L. strobila is compared to data from 
literature, resulting a length/width ratio smaller than in 
other European seas;

e. A low linear positive correlation between length and 
width (R2 = 0.258), and a high power correlation (R2 = 
0.674) between length and cell volume indicate an allo-
metric growth;

f. In order to compare the cell volume values obtained  by 
the most frequently used formulae (for cone shape) with 
the recommended formulae for the Black Sea (for pa-
raboloid and 1/2 a sphere with a common basis shape), a 
0.603 (SD = 0.0062) coefficient was calculated.
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