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INTRODUCTION

Recently a report for the investigation of the introduced ctenophore Mnemiopsis leidyi has been prepared for the southern Caspian Sea, and therefore a background information can be obtained from there (Kideys et al. 2001, Iran Report). This species had a negative impact on the most dominant fish of the Black Sea, the anchovy Engraulis encrasicolus, through competion for the edible zooplankton as well as consumption anchovy eggs and larvae in the Black Sea. Now similar events are taking place in the Caspian Sea.

However, due to damage observed in the Black Sea, there has been a fast response, particularly by the Caspian Environment Programme (CEP), over the presence of Mnemiopsis in the Caspian Sea.

EFFECT OF MNEMIOPSIS ON AZERBAIJAN FISHERY 

As in Iranian waters, the kilka fishery is responsible for the bulk of fish catches in Azerbaijan waters of the Caspian Sea. Here also there are three species of kilka: anchovy kilka (Clupeonella engrauliformis), big-eye (C. grimmi) and  common kilka (C. delicatula caspia). Among them, the dominant species is C. engrauliformis.

The total catches of kilka species is shown in Table 1 for the period of 1990-2001. As in Iran, kilka fishery is performed using a funnel net with light during nighttime. After the disintegration of Soviet Republic in 1990s the kilka fishery gradually decreased from 39 thousand tons to 18 thousand tons in 1994. There was a larger reduction in the following year with the worsening economical conditions in Azerbaijan. The decrease continued until 1998. However the fishery sector was privatised in this year when Azeri fishermen were able to own their kilka vessels. The effect of the privatisation was striking: kilka catches increased from 5 thousand tons in 1997 to 9 thousand tons in 1998 and 20 thousand tons in 1999. The catch value in 2000 is close to that in 1999, however the catch in the first half of 2001 is only 4 thousand tons. Assuming a homogenous catches throughout the year, this would be equal to 8 thousand tons for the entire year 2001, which denotes a 60% reduction in 2001 compared to that in 1999. It is worth to mention that kilka fishery is all year around along the Azerbaijan coasts.

Table 1. Total catch of three species of kilka in Azerbaijan waters. 

________________________

Year

Total catch



(in thousand tons)

__________________________

      1990

38.82

1991 36.52

1992 28.85

1993 21.06

1994 18.32

1995 9.85

1996 6.44

1997 5.05

1998 8.92

1999 20.44

2000 18.52

2001 *

_____________________

* Total catch is 4 thousand tons for the fisrt half of 2001
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Fig. 1. Catches of three species of kilka in Azerbaijan waters. 

According to Kosarev & Yablonskaya (1994) anchovy kilka is a southern species mainly concentrating between 50-200m. Spawning season for this species is from May to December. Its main food (70%) is the copepod Eurytemora. This copepod is also most preferred food for Mnemiopsis in the Caspian Sea. Therefore anchovy kilka will be very vulnerable to Mnemiopsis competition.

Methodology for Mnemiopsis (and other gelatinous organisms) investigations 

Only regular sampling of  Mnemiopsis in coastal regions of Azerbaijan is taken into account here. This proposal follows the previous draft programme prepared in July 2001. Here it should be noted that the sampling program outlined below already started by 24th July and this program is further developed with this Methodology.

Sampling transects and stations


A total of 24 stations from 6 transects (located two each in the northern, central and southern Azebaijan coasts; Table 2 and Fig. 1: Sampling transects and stations) will be sampled from July to end of November 2001 with bi-weekly intervals. Except stations of the transect Liman where the sampling is performed as far as 13 km from the shore using a commercial boat, offshore stations of all other transects are are quite close to shore in most transects where the available sampling boat is small in size. The distance between stations differs among transects (Table 2).

The depth contour reached is generally 10 m at the most offshore stations in most transects with a maximum of 25 m in the transect Yalama where the bottom topography is steepest. Due to high number of transects and stations, sampling of all transects could only be achieved in a few days for every sampling period.

	Table 2. Sampling locations (to be completed!). 
	
	
	
	

	Region
	Transect
	Station
	Latitude
	Longitude
	Total Depth (m)
	Distance from Shore (m)

	North
	Yalama
	Y1
	
	
	25.0
	4 500

	
	
	Y2
	
	
	10.0
	2 500

	
	
	Y3
	
	
	5.0
	700

	
	
	Y4
	
	
	3.0
	120

	
	Siazan
	S1
	
	
	10.0
	5 000

	
	
	S2
	
	
	5.0
	1 800

	
	
	S3
	
	
	3.0
	500

	
	
	S4
	
	
	
	

	Central
	Shikhov
	SH1
	
	
	5.0
	150

	
	
	SH2
	
	
	3.0
	50

	
	
	SH3
	
	
	
	

	
	
	SH4
	
	
	
	

	
	Primorsk
	P1
	
	
	10.0
	3 500

	
	
	P2
	
	
	5.0
	1 900

	
	
	P3
	
	
	3.0
	600

	
	
	P4
	
	
	
	

	South
	Neftchala
	N1
	
	
	
	

	
	
	N2
	
	
	
	

	
	
	N3
	
	
	
	

	
	
	N4
	
	
	
	

	
	Liman
	L1
	
	
	10.0
	13 000

	
	
	L2
	
	
	8.0
	5 000

	
	
	L3
	
	
	5.0
	3 300

	
	
	L4
	
	
	3.0
	100


	Table 3. MNEMIOPSIS MONITORING SHEET FOR AZERI CASPIAN
	
	

	Sample No
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Station:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Date
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Time
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Transect
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Net for Mnemiopsis?
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Total Depth (m):
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Sampling Depth (m)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Wind (m sec)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Wave height (m)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Cloudness
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Temperature 0c
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Salinity
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Secchi Depth (m)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	pH
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Phyto Sample No
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Zoo sample No
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Mnemi Length (mm)
	Number in haul
	Mnemi Length (mm)
	Number in haul
	Mnemi Length (mm)
	Number in haul
	Mnemi Length (mm)
	Number in haul
	Mnemi Length (mm)
	Number in haul

	 
	0-5
	 
	0-5
	 
	0-5
	 
	0-5
	 
	0-5
	 

	 
	6-10
	 
	6-10
	 
	6-10
	 
	6-10
	 
	6-10
	 

	 
	11-15
	 
	11-15
	 
	11-15
	 
	11-15
	 
	11-15
	 

	 
	16-20
	 
	16-20
	 
	16-20
	 
	16-20
	 
	16-20
	 

	 
	21-25
	 
	21-25
	 
	21-25
	 
	21-25
	 
	21-25
	 

	 
	26-30
	 
	26-30
	 
	26-30
	 
	26-30
	 
	26-30
	 

	 
	31-35
	 
	31-35
	 
	31-35
	 
	31-35
	 
	31-35
	 

	 
	36-40
	 
	36-40
	 
	36-40
	 
	36-40
	 
	36-40
	 

	 
	41-45
	 
	41-45
	 
	41-45
	 
	41-45
	 
	41-45
	 

	 
	46-50
	 
	46-50
	 
	46-50
	 
	46-50
	 
	46-50
	 

	 
	51-55
	 
	51-55
	 
	51-55
	 
	51-55
	 
	51-55
	 

	 
	56-60
	 
	56-60
	 
	56-60
	 
	56-60
	 
	56-60
	 

	 
	Tot Vol (ml)
	 
	Tot Vol (ml)
	 
	Tot Vol (ml)
	 
	Tot Vol (ml)
	 
	Tot Vol (ml)
	 

	 
	Beroe Length (mm)
	Number
	Beroe Length (mm)
	Number
	Beroe Length (mm)
	Number
	Beroe Length (mm)
	Number
	Beroe Length (mm)
	Number

	 
	0-5
	 
	0-5
	 
	0-5
	 
	0-5
	 
	0-5
	 

	 
	6-10
	 
	6-10
	 
	6-10
	 
	6-10
	 
	6-10
	 

	 
	11-15
	 
	11-15
	 
	11-15
	 
	11-15
	 
	11-15
	 

	 
	16-20
	 
	16-20
	 
	16-20
	 
	16-20
	 
	16-20
	 

	 
	21-25
	 
	21-25
	 
	21-25
	 
	21-25
	 
	21-25
	 

	 
	26-30
	 
	26-30
	 
	26-30
	 
	26-30
	 
	26-30
	 

	 
	31-35
	 
	31-35
	 
	31-35
	 
	31-35
	 
	31-35
	 

	 
	36-40
	 
	36-40
	 
	36-40
	 
	36-40
	 
	36-40
	 

	 
	41-45
	 
	41-45
	 
	41-45
	 
	41-45
	 
	41-45
	 

	 
	46-50
	 
	46-50
	 
	46-50
	 
	46-50
	 
	46-50
	 

	 
	51-55
	 
	51-55
	 
	51-55
	 
	51-55
	 
	51-55
	 

	 
	56-60
	 
	56-60
	 
	56-60
	 
	56-60
	 
	56-60
	 

	 
	Tot Vol (ml)
	 
	Tot Vol (ml)
	 
	Tot Vol (ml)
	 
	Tot Vol (ml)
	 
	Tot Vol (ml)
	 

	Aurelia
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Other jellyfishes:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Comments:
	
	
	
	
	
	
	
	
	
	


Sampling details of these parameters:

A cruise sheet has been prepared for recording almost all parameters measured at sea (Table 3). At every station the cloud cover, wind speed and wave height will be recorded.

Temperature, salinity and Secchi Disk Depth: Temperature and salinityof the seawater column will be measured using a CTD (which will be delivered to Azeri scientists very soon). At every station Secchi Disk Depth will be measured to obtain data on clarity of seawater as an indication of phytoplankton biomass.

Mnemiopsis: At every station Mnemiopsis and other gelatinous organisms will be sampled using 500 micron METU net (diameter 50 cm with large bucket suitable for Mnemiopsis). In July and early August a Juday net with 200 micron mesh and 50 cm diameter were being used and this will be continued to be used for comparison purposes for a while. All samples will be obtained via vertical towing from the bottom to the surface

Zooplankton: Sampling strategy will be same with that of Mnemiopsis. So far the samples were obtained from the same Juday net; all components of the net are being fixed in 4% formaldehyde. This sampling methodology will be continued. 

Phytoplankton: After this, a one liter seawater sample from the surface will be fixed with formaldehyde to reach a final concentration of 2%. These samples will be stored safely stored for time being, however unfortunately they can not be analysed by Mr Kuliyev’s group wherein there is no expert. Therefore we should explore ways to find a solution of this problem as phytoplankton could be an important parameter evaluating the impact of Mnemiopsis on ecosystem. We have observed in the southern Caspian Sea that the main food of small ctenophores are made of the diatom Coscinodiscus perforatus (Kideys et al. 2001, Iran Report).

Stomach content analyses for Mnemiopsis and anchovy kilka:

At every sampling period, different size groups of Mnemiopsis and anchovy kilka will be fixed immediately in 4% formalin for stomach content analyses. 5-10 Mnemiopsis from each of the following size groups will be fixed in the same bottle for this. Results will be presented as abundance and biomass of food item per Mnemiopsis.

Length Group (mm)

Mnemiopsis number

0-15



10-15

15-3



10-15

>30



10-15

and so on..

Again at every sampling period or every month, 3 individuals from each of following groups of anchovy kilka will be fixed immediately with formalin for stomach analyses under microscope (<76, 76-85, 86-95, 96-105, 106-115, 116-120, 121-125, 126-135 mm).

Measurement of Mnemiopsis and other gelatinous organisms

Since their fixation is problematic, the gelatinous organisms should be measured and discarded at sea. However the eggs and larvae (of gelatinous organisms as well as of fish) should have been fixed in 4% buffered formaldehyde along with microzooplankton for future microscopic analyses and evaluation.

Mnemiopsis 

After the net  taken on board, it should be washed from outside and the contents in the net could be sived trough <500 micron mesh (for a while Juday net with 200 micron will also be used simultaneously to compare results from these nets).  If there are <50 individuals in the sample; all Mnemiopsis will be sorted out to size groups on petri dish using a ruler and numbers will be counted as follows:

Length Group (mm)

Mnemiopsis number

0-5



…..

6-10 …..

11-15 ….

16-20 ….

21-25 ….

26-30 ….

and so on..

If there are lots of Mnemiopsis (e.g. >50individuals) in the sample, a subsampling will be performed. For this Mnemiopsis could be suspended in known volume (e.g. 1 lt) of seawater and a smaller volume could be subsampled with a beaker (about 50-100 ml). Then all Mnemiopsis in the subsample will be sorted size groups and their numbers will be measured (see Table 2).

Calculations of Mnemiopsis biomass and abundance are given as follows:

Equation for biomass calculation of Mnemiopsis
The equation obtained from two cruises in the southern Caspian is (Kideys et al. 2001, Iran Report):

Weight (gr) = 0.0011 Length (mm)2.34, R2=0.65, n=98. (!This equation will be improved further by including more large size groups).

Other gelatinous organisms

If possible, the medusa species should be identified and then the diameter of each individual should be measured to the nearest mm. If it is not identified, it should be recorded as “unidentified”. In the cruise I joined in Sangachal region of Azerbaijan on 9th August 2001, we discovered several specimens of Moreisia? (will be identified soon) up to 13 mm in diameter.

Conclusions

During the visit of Dr Kideys, the following activities have been undertaken:

1) The ongoing monitoring program of Fisheries Institute has been evaluated for improvements. A data sheet for the sampling data has been prepared as was given in Table 3. Two METU nets (109 and 500 um) were delivered to the Azeri scientists to collect Mnemiopsis and mesozooplankton respectively. 

2) The data collected since 24th July was analysed as was given above. Additionally data on kilka fishery was evaluated.

3) An in situ sampling demonstration has also been performed in Sangachal, Azerbaijan. 

4) A database (for Microsoft Access) for storing Mnemiopsis and related data has been prepared and a training was given to key Azeri scientists.
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