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Introduction 

During the late 1980s, carnivorous 

ctenophore Mnemiopsis leidyi, along 

with the other invaders, had been 

transported to the Black Sea from the 

coasts of eastern Atlantic, which resulted 

in ecosystem damage for the region 

(Vinogradov et al., 1989; Kideys, 2002a; 

Ghabooli et al., 2011). One of the major 

factors, resulted in the rapid expansion 

of the M. leidyi population during its 

initial invasion into the Black Sea, was 

the absence of a specialised predator 

(Kideys and Shiganova, 2001; Kideys et 

al., 2004a, 2004b, 2005, 2008; Roohi et 

al., 2008). The Black Sea, besides being 

a recipient area, also serves as a donor 

area for some invasive species that then 

spread further to the Sea of Azov, the 

Sea of Marmara, and the eastern 

Mediterranean Sea and, in some cases, to 

the Caspian Sea (Shiganova, 2010).  

To evaluate the suitability of Beroe 

ovata as a solution to stop aggressive 

action of the Mnemiopsis in the Caspian 

Sea (Ivanov et al., 2000), an 

international research team had 

performed extensive laboratory 

experiments, transporting Beroe ovata 

from the Black Sea in Caspian water 

salinity conditions and utilising Caspian 

sourced M. leidyi as a food (Kideys et 
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al., 2004b; Finenko et al., 2006; Finenko 

et al., 2011). Following obtained 

positive results and in response to 

concurring ecosystem disaster in the 

Caspian Sea, a group of experts were 

supported by the International 

Commission of Caspian Sea 

Environmental Programme (CEP), 

proposed the introduction of Beroe 

ovata as the potential predator for 

Mnemiopsis leidyi (Kideys, 2002a, 

2004b). This document  was submitted 

to autorities of the Caspian countries 

through CEP, however, this proposal 

could not formally implemented. 

However, this species appeared in the 

southern Caspian Sea for the first time in 

November 2019. Upon observation of a 

“comb jelly differing from Mnemiopsis 

leidyi” by one of the authors of this paper 

(Dr Seyed Mohammadvahid Farabi) on 

12th November 2019, a research cruise 

was organized to the same sampling area 

the following day. For Beroe ovata 

study, the ctenophores were grouped 

according to 5 mm length intervals up to 

35 mm maximum length to determine 

the abundance of different size groups 

according to (Kideys and Shiganova, 

2001). The purpose of this study was to 

report primarily the first apperance of 

Beroe ovata in the Caspian Sea and to 

evaluate the importance and possible 

consequences of this new introduction. 

 

Materials and methods 

Ctenophore specimens (only Beroe 

ovata since Mnemiopsis leidyi was 

absent) were collected at one station in 

the southern Caspian Sea off Royan 

town, Mazandaran, Iran on 13th 

November 2019. The sampling area was 

located near an aquaculture site 

containing fish cages for producing 

rainbow trout (Oncorhynchus mykiss) 

production. Sampling station depth was 

30 m. Sea surface temperature at the 

sampling station was 20-22oC with 

salinity of 12.2‰ denoting normal 

seasonal Caspian Sea water 

characteristics for the area.  

A plankton net (net diameter of 50 

cm, mesh size of 500 µm) was used for 

vertical hauls from three water column 

layers ( 15-30 m, 5-15 m and 5 m up to 

the surface). Individual body lengths of 

B. ovata specimens were determined 

using a ruler under a transparent petri 

dish aboard the vessel. Additionally, one 

horizontal tow was performed from the 

sampling area to obtain further B. ovata 

specimens for behavioral observations 

and photographic purposes. 

 

Results and Discusion 

Ctenophores were collected at the 

different depths, included only B.ovata 

specimens without any specimen of  

Mnemiopsis leidyi (Fig. 1).   

Vertical tows sampling found 58 B. 

ovata specimens in three water layers. 

Given that the surface area of the 

plankton net is about 0.2 m2, the 

calculated density of ctenophores per 

unit area amounts to 290 ind./m2.  
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Figure 1: The ctenophore B. ovata from a horizontal tow in the southern Caspian Sea on 13th 

November 2019. Left: 15 mm long specimen in a petridish, Right: Aggregation of different 

sized B.ovata from 5 mm up to 35 mm in a glass jar (Photographs by Aboulghasem Roohi, 

taken aboard vessel). 
 

Overall density per unit volume equals 

approximately 9.7 ind./m3 for 30 m 

layer. Distribution of length frequency 

for five size groups of B. ovata is shown 

in Table 1. It is apparent that smaller-

sized specimens (larvae and juvenile 

stages) dominated the population: 60% 

of specimens were <5 mm and 26% were 

between 6-10 mm. An average 

individual length of B. ovata from this 

subsample calculated as approximately 8 

mm. The maximum length of the B. 

ovata was 35 mm (Table 1). 

In the Caspian Sea, prior to the arrival 

of Mnemiopsis leidyi in the late 1990s, 

no other ctenophore species was 

reported (Kosarev and Yablonskaya, 

1994).  Impact of  M. leidyi on 

mesozooplankton in the Caspian Sea 

was very pronounced. After explosion of 

M. leidyi population in early the 2000s, 

the number of species and abundance of 

mesozooplankton sharply decreased.  

 

 

Table 1: Abundances (individuals per towing) 

and percentages of different size groups of B. 

ovata found in the vertical sampling at the 

station off Royan, Mazandaran (Iran) on the 

southern Caspian Sea coast on 13th November 

2019 (All three vertical tows from the same 

station were combined). 

Length of 

inidividuals 

(mm) 

Ind./tow % 

<5 35 60 

6-10 15 26 

11-15 4 7 

20-25 1 5 

30-35 3 2 

Total 58 100 

 

Number of copepods species decreased 

from 7 to 3 and that of cladocerans from 

24 to 1-2 in the period of 1996-2006 and 

in 2013 (Roohi et al., 2008, 2016). 

Mesozooplankton abundances in the 

southern Caspian decreased by an order 

of magnitude in the 2001-2002, after the 

M. leidyi invasion, compared to 1994-

1996 (Kideys et al., 2008). Iranian 

catches of kilka, the most abundant and 

widespreaded zooplanktivorous fish 

species in the region, decreased 
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significantly in the Southern Caspian 

Sea after 1999. Iranian landings of kilka 

dropped by 70% from an average of  

69.070±20.270 tonnes during 1995–

2000 to 23.430±12.240 tonnes during 

2001–2006, resulting in a loss of at least 

125 million US dollars of income 

(Kideys et al., 2005; Fazli et al., 2017; 

Roohi et al., 2008, 2010, 2013).  

Several studies have been shown that 

B. ovata feeds almost exclusively on M. 

leidyi and to a lesser extent on the other 

ctenophore P. pileus in the Black Sea 

(Kideys et al., 2004b). Kideys et al. 

(2004b) calculated the mean daily ration 

on M. leidyi as 45 % of B. ovata wet 

weight. Because of the positive impact 

of B. ovata in the Black Sea, some 

riparian countries of the Caspian Sea 

started to support further studies to 

examine feasibility as well as possible 

risks of the intentional introduction of 

the predatory ctenophore B.ovata as a 

control agent against the invasive 

ctenophore M. leidyi (Kideys, 2004b).  

To assess the possibility of B. ovata 

establishment in the Caspian Sea, the 

survival and some physiological 

characteristics (feeding, respiration, 

reproduction and growth) of this 

predatory ctenophore were studied in 

Caspian Sea (salinity 12.6‰) conditions 

using animals, transported from the 

Black Sea (salinity 18‰) and Marmara 

Sea (salinity 22‰) to a laboratory, 

located on the Iranian Caspian coast in 

2002 (Kideys et al., 2004a, 2004b; 

Finenko et al., 2006; Rowshantabari et 

al., 2012). The results of these studies 

demonstrated that the low salinity in the 

Caspian Sea is a major obstacle, which 

could be overcomed by gradual 

adaptation. Beroe ovata from Marmara 

and the Black Seas swam actively and 

feed on Caspian M. leidyi specimens, 

following each step of acclimation. The 

daily feeding rate of B. ovata, preying on 

Caspian M. leidyi, ranged between 26% 

and 43% of its body wet weight and was 

higher for smaller individuals (Kideys et 

al., 2004a). The conclusion from the 

adaptation experiments was that B. ovata 

individuals would be able to adapt well 

to survive and reproduce in Caspian Sea 

water. However, rearing of larvae was 

problematic in laboratory conditions and 

hence further experiments are needed to 

identify favorable conditions for egg 

development and larval growth. Based 

on the physiological experiments, 

published by Kideys et al. (2004a), it 

was suggested that once established in 

the Caspian Sea, Beroe ovata would be 

able to supress Mnemiopsis leidyi 

abundance sharply, with positive 

cascading effects all along ecosystem 

components.  

The meachanism and route of 

introduction of B. ovata to the Caspian 

Sea is not known, but it could be either 

shipping through the Volga-Don channel 

between the Black Sea and the Caspian 

(as in the case of M. leidyi) or 

intentional. Because of the severe 

impact, especially on fishery, it cannot 

be excluded that some concerned parties 

deliberately transported Beroe ovata 

from the Black Sea to the Caspian Sea.  

Sampling, performed in this study on 

November 13th 2019, demonstrated that 

an average (8 mm) and maximum (35 

mm) sizes of Beroe ovata from the 
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southern Caspian were in general lower 

than those of individuals, caught in the 

Black Sea. Finenko et al. (2006) 

observed that in three consecutive years 

from 1999 to 2001, B. ovata was found 

only during the summer season, with 

body lengths ranging from <10 mm to 

120 mm in Sevastopol Bay, in the 

northern Black Sea. In late September 

1999, when B. ovata was first observed 

in Sevastopol Bay, the population 

consisted of animals measuring from  

<10 mm to 110 mm in length, whilst 

specimens of 10–50 mm size dominated 

(54%). In September 2000 Beroe 

juveniles of <10 mm prevailed, whilst in 

October–November specimens of 10–50 

mm dominated the population (97% and 

70%, respectively). In August 2001, 

90% of the population consisted of 

individuals of <10 mm, most of which 

reached sizes as large as 10–30 mm by 

September of that year. It is worth to 

note that the average and maximum sizes 

of M. leidyi from the Caspian Sea were 

much less than observed in the Black Sea 

populations. Monthly sampling in 2001-

2006, indicates that 88% of M. leidyi 

specimens belonged to the 2-5 mm 

group, with a maximum length of single 

individuals up to 70 mm (Roohi et al., 

2008). However, Mutlu (1999) found 

that in 1992-1995 in the southern Black 

Sea average lengths of Mnemiopsis 

leidyi varied between 26 mm and 45 

mm, with a maximum of 115 mm. 

Beroe ovata was found to be present 

in the plankton of the northern Black 

Sea, generally during 3-4 months 

(Finenko et al., 2003; Shiganova et al., 

2014), when its main prey Mnemiopsis 

leidyi is most abundant. The abundance 

of Beroe were consistent with maximum 

values, occurring one or two weeks after 

its prey (i.e. Mnemiopsis leidyi) attained 

highest levels to sustain population 

development). In Sevastopol Bay, B. 

ovata reached a maximum concentration 

of 140 ind./m2 during 4 years of 

monitoring, which is lower than the 290 

ind./m2 value found in this study. A more 

regular sampling periodicity would 

better indicate the maximum and 

minimum levels of B. ovata abundance 

in the southern Caspian Sea, in order to 

evaluate an impact of this predatory 

ctenophore on its prey, M. leidyi. 

However, an absence of any Mnemiopsis 

leidyi specimens in our study looks very 

remarkable, though not unexpected in 

presence of high amount of its predator 

B. ovata. This observation, received for 

the first time, is a good indicator, that 

demonstrate the presumed effectiveness 

of B. ovata in control of M. leidyi 

population in the Caspian Sea. 
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