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INTRODUCTION

In the 1980s, the introduction of a new species (a lobate ctenophore, Mnemiopsis leidyi or M. mccradyi) into the Black Sea radically affected the whole ecosystem (Vinogradov 1989; Kideys 1994). 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. The mass occurence of Mnemiopsis was one of the most important reasons for the sharp decrease of anchovy and other pelagic fish stocks in the Black Sea (Kideys 1994). Due to scale of problem, UNEP has been involved in order to find solution for the impact of Mnemiopsis on the Black Sea ecosystem (GESAMP 1997). 

Meantime possibility of its introduction into other neighbouring sensitive ecosystems, notably the Caspian Sea, has been mentioned (Dumont 1995; GESAMP 1997). And, as expected, this ctenophore reported from the Caspian Sea by November 1999 (Ivanov et al. 2000). There are reports that Mnemiopsis appeared as early as 1995 (Negarestan et al. 1995). However Iran fishermen noticed Mnemiopsis first time in 1998 summer (personal comm.. with Mr Hasan Fazli, Mazandaran Fisheries Research Center, Sari, Iran). To catch three species of kilka, Iranian fishermen use funnel net with light during nighttime and Mnemiopsis would be very recognisable in this method, so we can safely assume that the occurrence of this ctenophore in noticeable numbers is in 1998 for the Iranian waters of Caspian Sea. Ivanov et al. (2000) suggested that this ctenophore were transported with ballast water taken aboard in the Black Sea or the Sea of Azov (where Mnemiopsis occurs in warm months) and released after ballast-loaded ships passed through the Volga Don Canal and the shallow freshwater North Caspian Sea, into the saltier Central or South Caspian (Ivanov et al. 2000).

Due to damage observed in the Black Sea, there has been a fast response over the presence of Mnemiopsis in the Caspian Sea. Since Mnemiopsis is a voracious predator on zooplankton, both abundant small pelagic fishes feeding on zooplankton as well as large predators feeding on these fishes such as white sturgeon (Huso huso) and endemic Caspian Seal (Phoca caspica) would be under significant threat in the Caspian Sea. Thus in March 2001, the Caspian Environment Program (CEP) organised a workshop with eminent participants working on Mnemiopsis from different parts of the world to discuss possible impact and control of Mnemiopsis of the Caspian Sea. There the importance of problem has been once more recognised. Due to the scarcity of systematic data on Mnemiopsis ecology and levels from the Caspian Sea, CEP with the support of TACIS developed a monitoring plan for the Mnemiopsis in coastal states. And within the framework of this plan, Azerbaijan and Iranian scientists have been trained on Mnemiopsis monitoring by the first author in July 2001. There was a big participation of scientists, fishermen and press in the two seminars presented (see Attachment 2). These were (1) “Changes in the Black Sea Pelagic Ecosystem and Impact of Mnemiopsis”, (2) “Distribution of Mnemiopsis and other gelatinous macrozooplankton in the Black Sea”.  Other than seminars, I have performed a demonstration on” Methodology for Mnemiopsis Monitoring in Caspian Waters” at sea in Mazenderan and Guilan provinces. A detailed monitoring program has been prepared for the Caspian coasts of Iran (see Attachment 1) and hopefully a similar one will be prepared for Azerbaijan waters very soon. 

MNEMIOPSIS LEVELS IN THE CASPIAN SEA

Despite recognition of the scale of problem by scientists of the region, so far there have been only very few data available on the abundance and biomass levels of Mnemiopsis in the Caspian Sea. Ivanov et al. (2000) report that no ctenophore found in early July 2000 in the northern Caspian Sea where salinity ranges from 2%o to 10%o. By late July it was abundant in central open Caspian waters, at a salinity of 4-13%o and temperatures of 24-29 oC. Density of Mnemiopsis ranged between 3 and 100 ind. m-2. The largest specimen was 9-10 cm but population was made of generally small individuals. In August Mnemiopsis could be obtained in closer distance to Volga Delta in waters as low as 2%o salinity. In September the picture was similar to that in August. In October quantity of the ctenophore increased up to 170 ind. m-2 (Shiganova et al. 2000). During this time abundance and biomass of zooplankton decreased 5-6 fold; the group most affected was copepods.

In the March 2001 cruise organised by CEP, 63 stations were visited covering a wide area of Caspian Sea. Using a 500 micron METU Net, only three specimens of Mnemiopsis were obtained (AE Kideys & V Vladimirov unpublished data), whereas at many stations Cnidaria was present. In this cruise the phytoplankton concentration was very low (results on phytoplankton are being analysed).

MNEMIOPSIS STUDIES IN THE IRAN WATERS

The data on Mnemiopsis distribution was obtained by the scientists of two Institutes (based in Mazandaran and Guilan provinces) of Iranian Fisheries Research Center in a total of 18 transect along southern Caspian using either horizontal or vertical tows. The data is acquired for September 2000 and May to July 2001. All this data is being analysed at the moment, however we can mention that abundance values of 1393 ind. m-2 (from Khazalabad Transect of Mazendaran Province, 20 m depth, 15 May 2001) were obtained. In the cruise I participated in Babolsar transect (Mazendaran Province, 8 July 2001), we measured as high biomass values as 155 g m-2. This value is uncorrected for net catchability. It is worth noting that these animals were made of very small individuals. With the warming of the sea, biomass values are expected to be higher.

EFFECT OF MNEMIOPSIS ON IRAN FISHERY 

The kilka fishery is responsible for the bulk of fish catches in Iranian waters of the Caspian Sea. Here 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 (anchovy kilka; Table 2).

Table 2. Percentage composition of kilka species in Iranian waters.

Note: Fishing year is March to March.

______________________________________________________

Year
C. engrauliformis
C. grimmi
C. delicatula
1998
72.8
21.7
5.5

1999
71.0
15.3
13.7

2000
75.9
12.5
11.6

______________________________________________________

The total catches of kilka is shown in Table 3 through the years. Kilka fishery is performed using a funnel net with light during nighttime. Until 1990s there was no significant fishery on kilka but about 5 thousand fishermen were catching all sorts of fishes with gill net. Since the gill net was destroying valuable sturgeons, government then banned this type of fishery and many fishermen were encouraged to fish for kilka with the mentioned method. For this fishermen were supported with long-term loans. With the increased effort, the catch of kilka is gradually increased from early to late 1990s. It is worth to mention that kilka fishery is all year around in the three provinces of Iran located on Caspian coasts.

Table 3. Total catch of three species of kilka in Iranian waters. 

________________________

Year

Total catch



(in thousand tons)

1991 13.5

1992 21.5

1993 29.0

1994 42.5

1995 32.8

1996 50.3

1997 57.5

1998 82.1

1999 83.0

2000 64.0

2001 *

___________________

* Total catch is 5 thousand tons during 3 months in the Guilan province in 2001
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Fig. 1. Catches of three species of kilka in Iranian waters. 

As seen in this Table 3 and Fig. 1 there was a 23% reduction between 1999 and 2000. We have data for the 3 months period from Guilan province for 2001. Although the value (5 thousand tons) for this year is for a period of about 3 months, this value is 80% less than that in 1999 for the same region for the same period. Therefore all the kilka fishermen I spoke were in distress and very much interested for the solution of problem and therefore ready to cooperate. The economic loss of Iranians due to this decrease is calculated to be a minimum of 7 million dollars.

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.

WHAT TO DO


Very good statistics on fishery is already being collected for the Iranian waters. However there are a series of other parameters need to be measured for combating Mnemiopsis and to decrease its impact on marine ecosystem. In order to do this, the following points should be put into action:

1) Stopping kilka fishery until the end of November 2001: Although there are not much data on feeding habit of Mnemiopsis with respect to kilka species, we are almost sure that they are competing for the same groups of fodder zooplankton. Compared to kilka, Mnemiopsis is the stronger side in this competition when the seawater temperatures are high (i.e. when it is above 20 oC which is needed for reproduction of Mnemiopsis in the Black Sea) due to fast growth and high reproduction. It is also known that main spawning season for anchovy kilka (which is the dominant species in total catch) is May to December (Kosarev & Yablonskaya 1994). Halting fishery in this period will be useful from two points of view: (a) this will increase competition chance of kilka against Mnemiopsis, (b) anchovy kilka will leave more eggs to water due to no fishing, and this will increase stock of the next years fishery. 

If fishery is not stopped: (a) this will cause overfishing which is already clear from the decrease in the average length of fish (personal comm. with Hasan Fazli), (b) Mnemiopsis levels will increase further as there will be smaller number of competitors, (c) the very good relationship between fishermen and fishery scientists may go tense (because fishermen do not catch much fish, they also would like to stop fishing but they need help from fishery scientists for postponing their loan to banks).

2) Monitoring: There are very good data on fishery but not on other important components of the ecosystem. As it was mentioned above there were attempts to collect data on biomass levels of Mnemiopsis but these efforts should be put in a systematic fashion for a sound evaluation. For this a detailed sampling program (see Attachment 1) is planned together with Iranian colleagues during the visit of Dr Ahmet Kideys between 7-13th of July 2001 to Sari (Mazandaran) and Anzali (Guilan) Fishery Institutes of Iran. A two-weekly investigation of Mnemiopsis levels with improved methodology was accepted to be appropriate.  In sampling of Mnemiopsis a METU Net with 500 micron mesh (50 cm in diameter) will be used. Besides Mnemiopsis phytoplankton and zooplankton will be sampled to investigate changes in food chain with respect to Mnemiopsis levels. Moreover the stomach content of both Mnemiopsis and kilka will be sampled for their stomach analyses to evaluate the impact due to competition. Our preliminary investigation showed that Mnemiopsis stomach content may differ much from that in the Black Sea, Mr Jelil Sabkara (a planktonologist of Anzali) has seen a total of 140 Coscinodiscus perforatus (diatom) in the stomachs of about 10 small sized Mnemiopsis sampled in 9th July 2001. 

This monitoring program is supported by Iranian Fisheries Center and it was immediately started by 15th July initially for a period of 4 months until Mnemiopsis levels drop very low values in colder months.

Note: Mnemiopsis is a bioluminescent organism (Freeman & Reynolds 1973) and this characteristics was used in monitoring studies (Kremer & Nixon 1976). Dr Mohammad Javad Chaichi (Department of Chemistry, Tarbiat Moalem University, Tehran, Iran) has been doing research on bioluminescence and he is very keen to design a submarine luminescence meter for monitoring Mnemiopsis in field. The results from luminescent meter could be used for evaluating this ctenophore from wide areas. According to my knowledge there are no other bioluminescent planktonic organisms in Caspian Sea. Even if there is another such organism/s due to high abundance of Mnemiopsis, a higher signal should be due to the ctenophore.

3) Laboratory studies on Mnemiopsis: Mnemiopsis of the Caspian is certainly smaller than that occurring in the Black Sea. Although the biomass levels were higher in the Black Sea particularly during the peak period at the end of 1980’s, the number seems very high in the Caspian Sea. Since the population is made of generally smaller individuals, their total biomass may not be seen very high. However that does not mean these lower biomass levels will be harmless; metabolism of smaller animals is generally higher and therefore the impact of Mnemiopsis could be just as significant as in the Black Sea. Although in the Mnemiopsis meeting (Baku, Azerbaijan, April 2001) 1 kg m-2 levels were accepted as contemplating to introduce a predatory species for this ctenophore, I believe these biomass level should be much lower, perhaps 250g m-2. We are planning to calculate energy budget of Mnemiopsis in Iranian waters so will hopefully be able to show what levels of Mnemiopsis should be assumed as peak levels to take strong action. Therefore rates of respiration, feeding, excretion of Caspian Mnemiopsis along with biochemical components of body should be studied in the laboratory. 

For this Ukranian scientists Drs Boris Anninsky and Galina Finenko (with whom I have been working together in the Black Sea) should be invited to Iran for a period of about 1 month in August. 

4) Laboratory studies with Beroe: The sharp decrease observed in kilka catches shows the scale of problem. In the Black Sea after peak levels of 1-2 kg m-2 at the end of 1980s, Mnemiopsis levels naturally decreased to moderate levels of around 200 g m-2 in next years (Fig. 2; Kideys et al. 2000). Meantime anchovy catches started to increase gradually. The moderate levels of Mnemiopsis sharply decreased after the introduction of its predator (i.e. another ctenophore Beroe) to the Black Sea in 1997 (Fig. 2; Kideys & Romanova 2001). After the arrival of Beroe in 1997, anchovy catch of Turkey increased even more. Egg surveys for anchovy supports catch data.
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Fig. 2. The relationship between Mnemiopsis biomass (circles) and anchovy catch (squares) in the Black Sea.
Several studies in the Black Sea have shown that Beroe almost exclusively feeds on Mnemiopsis and very effective in controlling its levels (see Finenko et al. 2001). Because of that, in the summer of 1999, 2000 and 2001 the levels of Mnemiopsis was very very low (less than 12 g m-2). In 2001 June it was so low that it was difficult to find any specimen for genetical analysis! Considering the highest levels of Mnemiopsis and Beroe occur in warm months (i.e. June-September), we should immediately start laboratory experiments with Beroe by bringing from the Black Sea in this period. If coastal states agree on introducing predator for Mnemiopsis to the Caspian, we should already be sure that Beroe survives well under conditions of Caspian Sea. Otherwise we should be thinking other avenues. It should be noted that even in summer now it may be difficult to find Beroe in the Black Sea (due to decreased levels of its food, Mnemiopsis) for transporting to Iran for laboratory experiments, and it will be almost impossible to find this animal in winter and spring. The reason for its scarcity is that its food (i.e. Mnemiopsis) is at very low levels in cold seasons. 

For this, Ukranian scientists Drs Boris Anninsky and Galina Finenko along with Dr Ahmet Kideys, should be invited to Iran for a period of about 1 month in August-September (one of them will be doing experiments with Mnemiopsis already, so feeding Beroe immediate its transport will be possible). Fishery Institute should arrange facilities and other logistics for undertaking these experiments.

5)  Stock Assessment Studies from Acoustical Surveys: Fishermen thinks there is actually fish (based on their echosounding) in the sea but they can not catch due to (a) decreased transparency (this may be possible as a result of decreased zooplankton which normally keeps phytoplankton biomass under control by effectively feeding on them and hence incease visibility), (b) bioluminescence from Mnemiopsis decrease the efficiency of their light to catch kilka. Acoustical estimation of kilka was carried out successfully in 1994-95, and repeating this study now will clarify the situation. Though after seeing the high numbers of Mnemiopsis in Iranian waters myself, I believe not only catch but also stock decreased significantly. 
This work could be carried out by Iranian Fishery Organisation.

6) Fishery meeting for coastal states: International cooperation is very important for this problem. The decrease observed in kilka fishery is problem not only for Iran but also for other coastal states. Therefore to evaluate the present situation, a meeting on mainly small pelagic fish stocks of Caspian Sea should be arranged with participants (who are preferably decision makers or will have affect on decisions, also who will present data on fish levels of their country) from coastal states. This will also facilitate bureaucratic processes to reach common decision if a biological control is envisaged (i.e. introducing Beroe to the Caspian Sea). In this meeting, Mnemiopsis experts could present information on strategy for combating the ctenophore. Previous to this meeting, conditions set by FAO (Food and agriculture Organisation) for introducing a new species into marine environment should be evaluated.

This could be arranged by CEP.
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Appendix 1

Prepared by 11 July 2001

Methodology for Mnemiopsis (and other gelatinous organisms) investigations in the Iranian coasts of the Caspian Sea

Ahmet E. Kideys1, Abulgaseem Roohi2 & Siamak Bagheri3
4) Institute of Marine Sciences, Erdemli, Turkey (kideys@ims.metu.edu.tr)

5) Mazandaran Fisheries Research Center, Sari, Iran

6) Guilan Fisheries Research Center, Bandar Anzali, Iran

Only regular sampling (not basin scale sampling!) of  Mnemiopsis in coastal regions of Iran is discussed here. This proposal is prepared by taking into account the  existing monitoring program of Iranian scientists. Here it should be noted that the sampling program outlined below could only be performed with the joint effort of several investigators at each Institute.

Sampling transects and stations


There were 18 transects (each with four stations located at 5, 10, 20 and 50 m isobaths along the Iranian coasts of the Caspian Sea. However due to heavy workload involved, we agreed to decrease the number of transect but increase the sampling frequency and parameters to be measured, particularly for the warm period in the sea (i.e. during summer and early autumn). As a result only Babol-Sar, Nooshar and Turkeman Harbour transects in Mazandaran province and Lisar, Anzali Port and River Sepid in Guilan province will be sampled (Fig. Sampling transects and stations). 

At every transect there are 4 stations located at 5, 10, 20 and 50m isobaths. The distance between stations differs among transects (Table 1). Because sampling of each transect is planned to be completed during the day, sampling in transects with long distance to the shore will be performed with speed boat.
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Figure 1. Sampling transects and stations in the southern Caspian Sea. (to be completed!)

Table 1. Sampling locations. 

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

	Guilan
	Lisar
	L1
	
	
	5
	

	
	
	L2
	4857520
	3758270
	10
	

	
	
	L3
	4904520
	3756912
	20
	

	
	
	L4
	4913116
	3755123
	50
	

	
	Anzali
	A1
	
	
	5
	

	
	
	A2
	4929051
	3729223
	10
	

	
	
	A3
	4929476
	3729770
	20
	

	
	
	A4
	4931436
	3734604
	50
	

	
	Sephirood
	S1
	
	
	5
	

	
	
	S2
	4955522
	3729273
	10
	

	
	
	S3
	4956069
	3730151
	20
	

	
	
	S4
	4956153
	3731117
	50
	

	Mazandaran
	Nooshar
	N1
	
	
	5
	

	
	
	N2
	5129858
	3640513
	10
	

	
	
	N3
	5129797
	3641308
	20
	

	
	
	N4
	5130147
	3643440
	50
	

	
	Babolsar
	B1
	
	
	5
	

	
	
	B2
	5238973
	3643992
	10
	

	
	
	B3
	5239522
	3645508
	20
	

	
	
	B4
	5239407
	3648706
	50
	

	
	Tourkaman
	T1
	
	
	5
	

	
	
	T2
	5352551
	3701078
	10
	

	
	
	T3
	5335237
	3704519
	20
	

	
	
	T4
	5317140
	3708144
	50
	


Sampling details of these parameters:

A cruise sheet has been prepared for recording some measured parameters at sea (Table A).

Temperature, salinity and Secchi Disk Depth: Temperature and salinityof the seawater at depths 0, 5, 10, 20 and 50 m will be measured. 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). Samples will be obtained via vertical towing from the bottom to the surface for all stations except the deepest station. At the deepest station, because of existence of a thermocline, it will be better to sample two layers separately: (a) from 50 m to 20 m (approximate depth for the start of thermocline) and (b) from 20m to the surface.

Zooplankton: Sampling strategy will be same with Mnemiopsis. However for mesozooplankton a Juday net will be used (mesh size 100 micron, mouth diameter ??). Only samples from Anzali transect of Guilan and Babolsar transect of Mazandaran will be analysed; samples from other transects will be stored safely, in case a need for more data arises.

Phytoplankton: From depths 0, 5, 10, 20 and 50 m (0.5 to 1 liter of seawater fixed in 4% formalin). Only samples from Anzali transect of Guilan and Babolsar transect of Mazandaran will be analysed; samples from other transects will be stored safely, in case a need for more data arises.

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

0-5 10

6-10 10

11-15 10

16-20 5-10

21-25 5-10

26-30 5-10

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 net with 500 um  taken on board, it should be washed from outside and the contents in the net could be sived trough <500 micron mesh.  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 A).

Calculations of Mnemiopsis biomass and abundance are given as follows:

Equation for biomass calculation of Mnemiopsis
The equation obtained from two cruises in Mazandaran and Guilan is :

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). The power fit of relationship between Length and Weight is shown below.
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Vertical Distribution

One of the basic questions about Mnemiopsis in the Caspian is related to its vertical distribution. In the Black Sea, its main bulk is distributed at the well-oxygenated surface waters down to only about 100m and mainly above the thermocline (at around 20-25 m) during the warm months. Since the Caspian Sea does not have permanent anoxia, vertical distribution of Mnemiopsis could be different than that in the Black Sea. Moreover, in vertical distribution of Mnemiopsis migration of mesozooplankton could also be an important factor. Since mesozooplankton generally migrates deeper layers during daytime, sampling for vertical distribution for Mnemiopsis should be carried out both day and night.

For the determination of vertical distribution of Mnemiopsis, a closing net (with 500 um mesh) should be deployed. We suggest to sample the following vertical layers: 500-250m,  250-100m, 100-50m, 50-20m and 20-0m. An important parameter to take into account should be the presence of the thermocline and the layer of sampling could be modified according to this (instead of 20 m). For sound results, each layer should be sampled at least three times. A minimum of two stations (where Mnemiopsis abundances are seemingly high) should be studied for this aim. 

The filtration capacity of Mnemiopsis net should also be determined using a flowmeter at a few stations.

Pleurobrachia

This ctenophore has an oval shape (like the fruit grape). The long diameter of each individual should be measured.

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”.
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Tablo1

				Anchovy catch (in thousand tons)				g WW/m2

		Year		Turkish		Total		Mnemiopsis

		1968		32.827

		1969		39.388

		1970		67.352

		1971		67.109

		1972		85.905		244.756

		1973		84.215		245.768

		1974		70.800		341.524

		1975		58.216		261.240

		1976		67.991		354.941

		1977		71.365		258.270

		1978		105.183		275.069

		1979		133.677		262.999

		1980		239.289		411.829

		1981		259.767		418.051

		1982		266.523		446.183

		1983		289.860		496.806

		1984		318.910		566.150

		1985		273.274		385.980

		1986		274.740		468.716

		1987		295.902		363.603		2

		1988		295.000		526.462		308

		1989		96.806		161.230		2000

		1990		66.409		95.242		1500

		1991		79.225		85.076		581

		1992		155.417		203.178		192

		1993		218.866		251.919		115

		1994		278.667		318.717		271

		1995		373.782		425.512		479

		1996		273.239		309.975		212

		1997		213.780		259.996		302

		1998		195.996				266

		1999		341.000				12

		2000						5

		2001						1
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				Mazenderan

		depth=		,75-100										area		.5*.5*3.14		0.79		,=2.631579

										Coeff for area		subsample

				Length		Number		W(w*number)		W*area		W*area*500/60						1.27						Number

				16		1		0.72		0.92														6		131.5

				11		1		0.30		0.38														10		219.1666666667

				10		1		0.24		0.31														21		460.25

				6		1		0.07		0.09														2		43.8333333333

						4		Biomass		1.70																854.75

		Depth		,50-75

				18		1		0.95		1.21

				5		3		0.14		0.18

				6		2		0.15		0.19

				3		2		0.03		0.04

				16		1		0.72		0.92

				4		1		0.03		0.04

				7		2		0.21		0.27

				10		2		0.48		0.61

				8		1		0.14		0.18

				9		1		0.19		0.24

				14		1		0.53		0.67

				17		1		0.83		1.06

						18		Biomass		5.61						Number=		18

		Depth		,20-50

				30		1		3.15		4.01

				10		3		0.72		0.92

				20		2		2.44		3.10

				8		3		0.43		0.55

				5		5		0.24		0.30

				4		3		0.08		0.11

				3		3		0.04		0.05

				23		1		1.69		2.15

				6		2		0.15		0.19

				2		1		0.01		0.01

				14		1		0.53		0.67

				22		1		1.52		1.94

				13		1		0.44		0.57

				9		1		0.19		0.24

						28		Biomass		14.81						Number=		28

		Depth		,10-20

				25		1		2.05		2.62		12.46

				16		2		1.45		1.84		8.77

				18		1		0.95		1.21		5.78

				7		2		0.21		0.27		1.27

				3		3		0.04		0.05		0.26

				2		4		0.02		0.03		0.14

				8		4		0.57		0.73		3.46

				9		1		0.19		0.24		1.14

				6		2		0.15		0.19		0.88

				4		2		0.06		0.07		0.34

				10		1		0.24		0.31		1.46

				5		2		0.10		0.12		0.58

						25		Biomass				36.54						Number=		151.1904761905

		Depth		,5-10

				22		1		1.52		1.94		9.24

				24		1		1.87		2.38		11.32

				20		1		1.22		1.55		7.39

				15		1		0.62		0.79		3.77

				14		1		0.53		0.67		3.21

				15		4		2.49		3.17		15.08

				8		6		0.86		1.09		5.20

				13		7		3.11		3.97		18.88

				15		1		0.62		0.79		3.77

				13		1		0.44		0.57		2.70

				13		1		0.44		0.57		2.70

				17		1		0.83		1.06		5.05

				12		1		0.37		0.47		2.24

				8		1		0.14		0.18		0.87

				11		1		0.30		0.38		1.82

				6		1		0.07		0.09		0.44

				8		1		0.14		0.18		0.87						Number=		6.0476190476

				8		1		0.14		0.18		0.87

				6		1		0.07		0.09		0.44

				6		1		0.07		0.09		0.44

						34						96.29								205.619047619
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Sheet3

				Guilan

		depth=		10m										area		.35*.35*3.14		,=0.38465		,=2.631579

										Coeff for area		subsample

		Length group		Length		Number		W(w*number)		W*area		W*area*500/60						2.63						Number

		0-5		2.5		6		0.06		0.15		1.24												6		131.5

		0-5		2.5		10		0.09		0.25		2.06												10		219.1666666667

		0-5		2.5		21		0.20		0.52		4.32												21		460.25

		,6-10		8		2		0.29		0.75		6.26												2		43.8333333333

		,6-10		8		8		1.14		3.01		25.05												8		175.3333333333

		,6-10		8		2		0.29		0.75		6.26												2		43.8333333333

		,11-15		13		2		0.89		2.34		19.50												2		43.8333333333

						51		Biomass				64.69														1117.75

		Depth		20m

		0-5		2.5		15		0.14		0.37		2.47

		0-5		2.5		7		0.07		0.17		1.15

		,6-10		8		4		0.57		1.50		10.02

		,6-10		8		2		0.29		0.75		5.01

		,11-15		13		1		0.44		1.17		7.80

		,11-15		13		3		1.33		3.51		23.40

						32		Biomass				49.86												561.0666666667



tolid:

tolid:

tolid:

tolid:

tolid:

tolid:

tolid:

tolid:

tolid:

tolid:

tolid:

tolid:

tolid:



mino

		Length(mm)		Weight(gr)

		3.00		.02

		3.00		.01

		4.00		.02

		4.00		.07

		4.00		.05

		5.00		.03

		5.00		.09

		5.00		.06

		5.00		.05

		5.00		.06

		6.00		.13

		6.00		.07

		6.00		.21

		6.00		.01

		6.00		.14

		6.00		.01

		6.00		.08

		6.00		.01

		6.00		.15

		6.00		.07

		6.00		.15

		6.00		.01

		6.00		.12

		6.00		.11

		6.00		.12

		6.00		.09

		7.00		.40

		7.00		.14

		7.00		.14

		7.00		.24

		7.00		.01

		7.00		.01

		7.00		.10

		7.00		.14

		7.00		.11

		7.00		.12

		7.00		.02

		8.00		.26

		8.00		.27

		8.00		.19

		8.00		.02

		9.00		.28

		9.00		.29

		9.00		.20

		9.00		.25

		10.00		.47

		10.00		.45

		10.00		.30

		10.00		.47

		10.00		.36

		10.00		.28

		10.00		.24

		10.00		.31

		10.00		.45

		10.00		.41

		10.00		.25

		10.00		.30

		11.00		.34

		11.00		.39

		11.00		.29

		12.00		.40

		12.00		.62

		12.00		.52

		12.00		.64

		15.00		1.30

		15.00		.80

		15.00		.62

		20.00		1.77

		21.00		1.96

		14		0.75

		16		0.68

		10		0.24

		11		0.31

		15		0.7

		10		0.23

		7		0.19

		8		0.15

		6		0.1

		20		0.65

		15		0.55

		20		1.22

		16		0.38

		14		0.44

		15		0.49

		14		0.39

		15		0.43

		12		0.31

		9		0.2

		10		0.17

		10		0.2

		12		0.25

		15		0.43

		22		0.65

		15		0.4

		13		0.3

		10		0.11

		15		0.36

		10		0.24






