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Abstract. The ricefield eel (Monopterus albus Zuieuw) is a protogynous hermaphrodite. One of the villages in Banyumas Regency, which provides a high potential habitat for ricefield eel, is Babakan, but information about their reproduction cycles untill now is still lacking.  The aims of this research were to understand the reproductive characters were Gonad Maturity Level (GML), Gonad Maturity Index (GMI), fecundity, egg diameter and to understand the correlation of body length with both GML and GMI of ricefield eel. The method used was survey with purposive sampling design. The sampling was done once in a month and four times during the period of November 2017 to March 2018. The samples were 30 in each sampling, with total sample of 120 eels. The results showed that the ricefield eels experience intersex phase at 30.5-30.7 cm of body length. The ricefield eel less than 30.5 cm was a female and the ricefield eel more than 30.7 cm was a male. The sex of ricefield eel based on stages of gonad development were GML I (there were oocytes equipped with nucleus and cytoplasm), GML II (the presence of cortical alveoli stage), GML III (the stage of vitelogenesis), and GML IV (mature stage). Intersex stage was characterized by the presence of degenerated oocytes and the presence of testicular lobes. The male stage was characterized by a testicular lobe. The dominant GML in November, December, January, and March were GML I and II, GML I and II, GML III, and GML IV, respectively. Fecundity of the ricefield eels during the research was between 207 and 370 eggs, with an average of 252 eggs. The egg diameter of 0.22-2.5 mm was indicating that the ricefield eel was on the batch spawner. The highest GMI of ricefield eels was occurred in January and the highest GMI was within the interval of 00017-0.0242 during the entire month of sampling. The body length of the ricefield eel was not correlated with the GML. On the other hand, the body length of the eel was correlated with the GMI.
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1. Introduction
Ricefield eel (Monopterus albus Zuiew) is included in Synbranchiformes order. It is a protogynous hermaphrodite, which has an ability to change its sex. It has a female sex on its young age, which will be changed into male on its old age, after undergoes intersex phase [1]. Ricefield eel can be consumed as the main source of protein. The proteins from ricefield eel contain several essential amino acids, such as lysine and methionine. Ricefield eel also can be used as the mixture of chicken food [2].
The demand of ricefield eel by the society for daily consumption is quite high. The data obtained from Fish Quarantine Station, Quality Control, and First Class Fish Security Office in Palu showed that during 2016, there were 624,050 of ricefield eel sold to Denpasar City for 58 times [3]. The demand of ricefield eel in Asia was 50-60 tons per day. However, 80% of the demand could not be	fulfilled	yet	[4].

The central of ricefield eel production in Indonesia was only Yogyakarta and West Java [3]. High gap between demand and the production, provide an opportunity for other provinces to improve their ricefield eel production. Banyumas Regency can become a potential eel producer in Central Java because it has (32,528 hectare) [5]. 
One of the villages in Banyumas Regency, which has a high potential ricefield area for the habitat of ricefield eel is Babakan village. Babakan Village is located in the mountain area south of Slamet Mountain. The extent of this village is 301 hectare, which consists of 88.9 hectare of the rice filed area, 77 hectare of the settlement area, 118.8 of the yard area, and 16.3 hectare of the public facilities area [6]. The people of Babakan were unable to cultivate the ricefield eel, because of no information regarding its reproductive characteristics. 
Another problem was the difficulty in obtaining the parents type of ricefield eel and its seeds. All this time, manual searching and capturing of the ricefield eel were the only way to fulfil the market demand. If these problems were left unsolved, the ricefield eel on the nature will be decreased. The dependency toward ricefield eel capturing method can be solved by understanding its reproductive characteristics [7].
Reproductive characteristic is the most important thing to be understood in order to cultivate the species of aquaculture. The knowledge about reproductive character of the fish is a strategy to ensure the life of its descendants [8]. Reproductive character can be observed macroscopically (by observing its morphology) and microscopically (by observing its histology) [9]. The observation of reproductive characteristics according to [10] were including body weight, body length, fecundity, egg diameter, and spawning pattern. In addition, the important aspect of reproductive characteristic was the gonad maturity, which can be measured qualitatively as Gonad Maturity Level (GML) and quantitatively as Gonad Maturity Index (GMI) [11].
The aims of this research were to understand the reproductive character of ricefield eel (the sex was based on body length and stages of gonad development along with GML, GMI, fecundity, and egg diameter) and to understand the correlation of body length with both GML and GMI of the ricefield eel in Babakan Village, Karang Lewas, Banyumas.
	
2. Method

2.1. Research Material. 
Materials used in this research were the ricefield eel, either male or female; water; 10% of NBF; 70%, 80%, 90%, and 96% of absolute alcohol; xylol solution, aquadest, Hematoxylin-Eosin stain, entellan, paraffin, gelatin, and tissue paper. Tools used in this research were a set of surgical tools, millimeter block, sample bottle, bucket, label paper, preparation basin, aluminium foil, beaker glass, measuring cup, electric stove, pan, microtome, injection spuit, brush, camera, stopwatch, object glass, cover glass, microscope, micrometer, basin, incubator, staining jar, sitting lamp, and analytical scale. 
The amount of subjects in this research was 120 eels (30 eels obtained from each sampling). The sampling was performed on November 2017, December 2017, January 2018, and March 2018, in Babakan Village, Karang Lewas Sub-district, Banyumas. The obtained ricefield eel was classified into 8 class of body length interval as follows: 23-25.2, 25.3-27.5, 27.6-29.8, 29.9- 32.1, 32.3-34.5, 34.6-36.8, 36.9-39.1, and 39.2-41.4 cm. 

2.2. Research Location and Time. 
This research was performed in Babakan Village, in the south of Karang Gandul Station, Karang Lewas Banyumas. The observation was performed in the Laboratory of Animal Structure and Development, Faculty of Biology, Jenderal Soedirman University, Purwokerto. The observation also took place in Trial Station of PSDP D3 of Jenderal Soedirman University. This research was performed between November 2017 and April 2018.


2.3. Research Design. 
Current research was using survey with purposive sampling design. The sampling was performed in 4 different months, once in a month, and 30 eel for each sampling. The total amount of sample was 120 eel. The capturing activity was performed using hands in the morning.
The parameter observed in this research was the reproductive characteristic of ricefield eel. The supportive parameters in current research were temperature and pH. The variables measured in this research were ricefield eel’s gonad morphology, body length, body weight, fecundity (amount of eggs), diameter of egg, GML, GMI, and gonad histology.

2.4. Research Protocol

2.4.1. Body Length and Weight Measurement. Measurement of body length and weight were performed after the ricefield eel was killed. The measurement of body length was performed by measuring the length from the top of the head to the end of the tail by using a millimeter block. The measurement of body weight was performed using analytic scale with 0.01 g of accuracy [12].

2.4.2. Fecundity. Total fecundity was counted using amount method. Amount method was used because of the egg had a relatively large size. Therefore, the result will be more accurate if all the eggs were counted. The fecundity counting was performed on the eggs, which had reached GML III and IV. The eggs were obtained from the gonad of the female ricefield eel. They were released from the membrane, which was surrounding them. Furthermore, they were counted one by one. This method was quite accurate to count the little amount of fish egg  [11].

2.4.3. Measurement of Egg’s Diameter. Measurement of egg’s diameter was performed under the light microscope and using the calibrated ocular micrometer. The measurement was performed on eggs with different GML (GML III and IV). The measurement was performed by taking 50 eggs and the diameter was calculated using Effendie’s equation [10]. The equation is: Diameter of the ovum = the ocular scale x calibration number. The value of 1 on the objective scale is as follows: 1 ocular = (objective value/ocular value) x objective scale.

2.4.4. Gonad Maturity Index (GMI). Gonad Maturity Index (GMI) was calculated by comparing gonad’s weight with fish’s body weight and multiplied by one hundred percent [11].

2.4.5. Gonad Maturity Level (GML). Gonad Maturity Level (GML) can be observed morphologically and histologically.

[bookmark: _Toc512406956][bookmark: _Toc512963732]Table 1. Characteristics of Gonad maturity Level [13]
	GML
	Characteristics

	I
	The eggs could not be seen visually and the proportion of the eggs was more than the proportion of male eel.

	II
	The eggs could be seen visually, small and the proportion was 80-90% of the gonad.

	III
	The eggs could be seen clearly by visual, large, adhered to each other, and the proportion of the eggs was 95% of the gonad.

	IV
	The eggs could be seen clearly by visual, large, adhered to each other, and the proportion of the eggs was nearly 100% of the gonad.

	Intersex
	The proportion of sperm and egg was equal.



2.4.6. Preparation and observation of Gonad’s Histology. tThe gonad was observed micro-morphologically by histology observation using modification of paraffin method [14]. First, the ricefield eel was dissected, followed by take its gonad. Furthermore, the gonad was fixed by an NBF solution for 24 hour The steps of making histological preparation by paraffin method were washing, dehydration, dealcoholization (clearing), and infiltration on a paraffin, embedding on a paraffin block, sectioning, affixing on the gelatinized object glass, deparaffinization, staining, mounting, labelling, and microscope examination, respectively.

2.5. Data Analysis
The data of GML, GMI, fecundity, and diameter of the ricefield eel either by histological measurement, were analyzed descriptively and qualitatively. The correlation of body length with GML and body length with GMI, were analyzed using SPSS 16.0. The determination of sex was performed according to the body length and was analyzed descriptively.

3. Result and Discussion
Captured eel in November reached the highest frequency within the interval of 27.6-29.8 cm of body length. The same interval of body length was shown by the majority of ricefield eels, which were captured in December. On January, the number of captured eels reached maximum amount on the interval of 29.9-32.1 cm of body length. The highest number of ricefield eel on March was also had the same class of body length interval as January.
Generally, the result of this research showed that ricefield eels, which underwent intersex phase, were within the body length interval of 30.5-30.7 cm. Therefore, the eels with body length within the interval of 23-25.2, 25.3-27.5, and 27.6-29.8, were a female. The eels with the body length interval within 29.9-32.1 cm, were an intersex and a male. 
The eels with body length within the interval of 32.3-34.5, 34.6-36.8, and 36.9-39.1, were a male. Bonvenuto C, et al., [15] stated that the transformation of gonadal structure from female to male through an intersex phase were approximately need 2 to 4 months of duration.
The number of captured male eel from November until December 2017 was shown to be slowly reduced. The number of captured female eel was more than the number of captured male eel. This condition was occurred due to an imbalance of the number of female and male in hermaphrodite fish [16].  In addition, this finding also similar with the research by [15].








Figure 1. The amount of captured eels and body length interval

Figure 2. Gonad Maturity Level on November


Figure 3. Gonad Maturity Level on December
	
Figure 4. Gonad Maturity Level on December
	

Figure 5. Gonad Maturity Level on January
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Figure 6. Gonad Maturity Level on March

Gonad maturity level on November have presented on Figure 2. The majority of captured ricefield eel on this month was on GML II, which was at body length interval of 26-28.3, 28.4-30.7, 30.8-33.1, and 33.2-35.5 cm. We found an intersex at the body length interval of 28.4-30.7 cm. This eel had 30.7 cm of body length. The GML III and IV were only found at the body length interval of 30.8-33.1 cm and 38-40.3 cm.
It can be seen from Figure 3 that GML I and II of captured ricefield eel on December were at the body length interval of 23.2-26, 26.1-28.9, and 29-31.8. The intersex was found at the body length interval of 29-31.8 cm. The GML III and IV were not found much. The captured ricefield eel on GML III dominated the findings on January. It was found at the body length interval of 23-25, 25.1-27, 27.2-29, 29.3-31, and 33.5-35.5 cm. The ricefield eel on GML IV was found at the body length interval of 23-25, 25.1-27, 27.2-29, and 29.3-31 cm. The male eel was only found at the body length interval of 31.4-33.4 and 33.5-35.5 cm (Figure 5).
The captured eel on March showed gonad development from the GML  I (the young female) to  GML IV (adult female) and a male. This is illustrated on Figure 6, which showed that GML IV was at the body length interval of 25.9-28.4, 28.5-3, and 31.1-33.6 cm. The amount of GML IV on this month was higher than its amount on the several months before. There was no intersex eel on this month. The eel with body length within the interval of 33.7-36.2 cm was also not found. The amount of ricefield eel on a male phase in this month was the highest among all month. The male was found within the body length interval of 28.5-31, 31.1-33.6, and 36.3-38.8 cm. 
Generally, the captured ricefield eels in Babakan Village, Karang Lewas, Banyumas showed an annual spawner pattern. It was shown from the GML of the captured eels. On November and December, the GML I and II started to develop and dominated the finding. On January, GML III and IV dominated the finding. The GML IV was found more on March. The highest number of male eel also found on March. This finding was similar with [17], who stated that ricefield eel was an annual spawner.
The GML I, II, III, and IV showed that the ricefield eel was on a female phase, while an intersex was the transition between a female and a male eel. A male eel also found in this research. The captured eels on November with body length interval of 28.4-30.7 were found to be at GML I, GML II, GML III, GML IV, and intersex phase. The GML I was only found at the body length interval of 26-28.3 cm and 28.4-30.7 cm. The transformation of ricefield eel into a male was found at the body length interval of 30.8-33.1 cm and 38-40.3 cm. The GML I, II, III, and IV of the captured eels on December was found at the body interval of 23.2-26 cm.
The GML I, II, and intersex were still found at the body length interval of 29-31.8 cm. The GML IV was also found at the body length interval 31.9-34.7 cm. The highest amount of male eel was at the body length interval of 31.9-33.4 cm and 37.7-40.5 cm.
The result of the sampling on January showed that the GML I was started to be found at the body length interval of 27.2-29.2 cm. It was also found at the body length interval of 31.4-33.4 cm, even though male eels were also found at this interval. This finding might be as the result of larger size of those eels. Therefore, the sex differentiation was not occurred yet, even in the same level of age [18].  This event also can be caused by the huge availability of nutrition, which boosted the growth of different ricefield eel [19]. The GML II and III were on the same body length interval, except for those at the body length interval of 31.4-33.4 cm. The body length intervals of eels with GML IV were at 23-25 cm and 29.3-31.3 cm. The intersex phase was found at the body length interval of 29.3-31.3 cm. At the body length interval of 33.5-35.5 cm, eels were found to be at the phase of GML II, III, and male. There was no an intersex among the captured eels on March. At the body length interval of 23.3-25.8 cm, there were eels with GML I and II. The eels with GML III were only found at 31.3-33.6 cm. The highest amount of male eels was found at the body length interval of 36.3-38.8 cm.
The result of the current research was different with [18] which stated that the changes of sex from a female to a male was occurred at the body length of 29 cm. In the current research, eel underwent an intersex phase at body length interval of 29.3-31.3 cm. There were several factors, which might contributed to these findings, such as nutrition [18], genetics, or environment [20].
The environmental factors, which were observed in this research were temperature and pH. The temperature observed in this research was 26 0C, while the pH was 6. These findings were similar with the previous research, which stated that the temperature of a ricefield eel was within the interval of 23-26 0C and the pH within the interval of 5.8-7 [21].  It also indicated that the environment of Babakan Village was favorable for the growth of ricefield eel. 
According to the result of the current research, a female became an intersex within the body length interval of 30.5-30.7 cm. This finding was similar with the result of a research by [22] which stated that an intersex phase was occurred within the body length interval of 26-40 cm. The ricefield eel was a protogynous hermaphrodite, which can change its sex from a functional female to an intersex and a functional male during its life [23]. Intersex individual is marked by the development of an Ovarium to a testis. Male individual is marked by the development of testicular tissue. Intersex phase is occurred naturally. The cause of the occurrence of this phase was still poorly understood.
The interval of the GMI with the highest frequency of all month was within 0.0017-0.0242 (Figure 7). This data were illustrated the average of eel’s amount of all month of sampling, which had a low gonad weight, because it were still on the GML I and II. These findings were similar with the result of a research by [17], which stated that a ricefield eel on the GML I or II had a low gonad weight. [24] also found that the component of GMI was the gonad weight. Therefore, if the gonad weight is low, then the GMI will also low.
Gonad weight was started to have a mature sex on GML II with the GMI interval of 0.0469-0.0694 and body length interval of 25.3-27.5 cm. The captured ricefield eel on January had a mature gonad and had the highest GMI among all of the captured eels in other months. This might occurred because of the average of captured eel on January were at the GML III. The maximum value of GMI of the captured eels was 0.1822 with body length of 23.5 cm, and at the GML III. These findings were similar with the previous research, which stated that the highest GMI on a female ricefield eel can be obtained from an eel at the GML III, because of the gonad weight reached its maximum weight at GML III. It was the sign of egg release [25].
Fecundity obtained during the research from November to March was 270-370 eggs, with an average of 252 eggs (egg diameter 0.225-2.5 mm). The value of fecundity from current research was similar with the research conducted by [17], which revealed the fecundity between 38 and 625 eggs, with an average of 295 eggs. [24] also found that the average value of fecundity of the ricefield eel was 280 eggs. Ricefield eel was among the animal with low fecundity, which was within the value of 200-300 eggs [26]. It is because of the parental care. Ricefield eel is also included on the group of nest-breeding fish [27].
Figure 8 and 9 showed that the diameter of the eggs of ricefield eel had a different size. In every class of diameter interval, there were eel’s egg with a certain number on every month of sampling with GML III or IV. The lowest egg’s diameter was 0.2250 mm, while the highest egg’s diameter was 2.5 mm. These results was similar with the result of a research by [17], which stated that the development of ricefield eel’s eggs was not equal. There was an egg with the different level at the same Ovarium. This statement was also supported by [28]. Measurement of egg’s diameter showed that the ricefield eel was a batch spawner, because it had a long spawning season [17].



[bookmark: _Toc512403743]Figure 7. Gonad maturity Index of Ricefield Eel

Figure 8. Interval of Ricefield Eel’s Egg Diameter at GML III


	

Figure 9. Interval of Ricefield Eel’s Egg Diameter at GML IV
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Table 2. Correlation of Body Length with the GML

The correlation of body length with GML was analyzed using SPSS 16.0 and Pearson correlation test with 5% of signification (Table 2). Analysis of body length with GML was including the GML I, II, II, and IV. The result of correlation analysis showed no correlation between body length and GML with p value >0.05. The result of correlation analysis on table 2 was supported by a research by [22], which revealed that there was only correlation between body length and sex and there was no correlation between body length and GML. The eel with small body had female sex, while a male had a larger body. Intersex phase can be identified by histological observation. However, there was no certain body length value that precisely defined the sex phase of eel. The body length of every region could be different. It was related to the environmental condition on every habitat of eel.
Correlation between eel’s body length and GMI was analyzed using SPSS 16.0 and Pearson correlation test with 5% of signification (Table 3). The result of correlation analysis showed significant correlation between body length and GML with p value <0.05. The value of r was 0.207. The negative sign on Pearson correlation indicated that longer body weight correlated with lower GMI. 
This result was similar with the result of a research by [25], which stated that generally, the value of GMI was depend on the body length and GML. Furthermore, negative correlation between GMI and body length was because of the longer body length will produce higher GML and high GMI.

Spawning season [29] and will be low at an intersex phase. The value of GMI will be increased at the higher GML and the highest GMI will be obtained at GML IV. Gonad degeneration of Ovarium at intersex phase was related with testicular development and lower GMI [29].
Sex of ricefield eel cannot be determined only using its body length. The histology of its gonad must be observed to determine its sex. The development of gonad histology of the ricefield eel at GML I was marked by egg cell with nucleus and cytoplasm, while at GML II there were cortical alveoli, mucous, and cytoplasm. Cortical alveoli was a circle without color at the edge of oocyte. At GML II, there were an oocyte with larger diameter, central nucleus, increased number of cortical alveoli, yolk granule, and radiate zone. At GML IV, there were a mixed of cortical alveoli and yolk granule, which form a larger and the shift of the nucleus. Intersex phase was marked by a degenerated oocyte and the presence of testicular lobe. Male phase was marked by the development of testicular lobe. The description of this histology was similar with [26]. [19] also stated that GML I was a nucleolar and perinucleolar stage. The GML II was marked by cortical alveoli and yolk globe. The GML III was a late globular stage and the GML IV was a mature-ripe stage or follicle atretic stage.

4. Conclusion
According to the result of current research, can be concluded that the captured eel underwent intersex phase on the body length interval within 30.5-30.7 cm. The sex of ricefield eel according to the histologic feature of its gonad was GML 1 with oocyte, nucleus, and cytoplasm, GML II with alveoli cortical, GML III or vitelogenesis, and GML IV or mature phase. Intersex phase was marked by a degenerated oocyte and by the presence of testicular lobe. Male phase was marked by a testicular lobe. Fecundity of ricefield eel was 207 to 370 eggs with an average of 252 eggs. Diameter of the eggs was within the range of 0.225-2.5 mm and was included on a partial spawner. The highest GMI of ricefield eel was found on January. The highest GMI in all month of sampling was within the interval of 0.0017-0.0242. The body length of ricefield eel was not correlated with its GML. It was correlated with its GMI.
The possible topic for the next research is about the possibility of ricefield eel in increasing field productivity. The factors that affect the lives of ricefield eel, such as nutrient availability and sex ratio also can be the topic for further investigation. Therefore, the cultivation of ricefield eel can be more efficient. 
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Explanation: (A) GML I, (B) GMN II, (C) GML III, (D) GML IV, (E) intersex, (F) male, (n= nucleus, st= cytoplasm, ka= cortical alveoli, zr= radiata zone, dg= degenerated oocyte, lo= testicular lobe); magnification 100x.

Figure 10. Histology of a female, an intersex, and a male ricefield eel (M. Albus Zuieuw). Source: The Documentation of Umami, 2018.
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November	3.4537764010676	3.1094254751825599	3.08808265564788	2.2099057722161701	1.02280755628211	1.1317165257578301	1.2860544594256	1.5094848484941601	3.4537764010676	3.1094254751825599	3.08808265564788	2.2099057722161701	1.02280755628211	1.1317165257578301	1.2860544594256	1.5094848484941601	23-25.2	25.3-27.5	27.6-29.8	29.9-32.1	32.3-34.5	34.6-36.8	36.9-39.1	39.2-41.4	0	3	10	8	3	3	2	1	Desember	2.4928469095164498	2.49083140164656	2.3357748477217202	1.45680698329262	1.09981392391054	1.1503915802812099	1.14298308037875	1.37668235189804	2.4928469095164498	2.49083140164656	2.3357748477217202	1.45680698329262	1.09981392391054	1.1503915802812099	1.14298308037875	1.37668235189804	23-25.2	25.3-27.5	27.6-29.8	29.9-32.1	32.3-34.5	34.6-36.8	36.9-39.1	39.2-41.4	4	6	8	5	3	1	2	1	Januari	3.0589447293376901	2.9229311975676602	2.9174280054663999	2.9314603838659399	2.10118055755671	1.7481217992443101	1.98571656045108	1.9957120802799899	3.0589447293376901	2.9229311975676602	2.9174280054663999	2.9314603838659399	2.10118055755671	1.7481217992443101	1.98571656045108	1.9957120802799899	23-25.2	25.3-27.5	27.6-29.8	29.9-32.1	32.3-34.5	34.6-36.8	36.9-39.1	39.2-41.4	6	4	6	8	5	1	0	0	Maret	3.0589447293376901	3.0441322361928602	3.0160340753306301	3.2471081344936801	1.8311665106119599	1.5853221774112201	1.6699095465865199	1.9957120802799899	3.0589447293376901	3.0441322361928602	3.0160340753306301	3.2471081344936801	1.8311665106119599	1.5853221774112201	1.6699095465865199	1.9957120802799899	23-25.2	25.3-27.5	27.6-29.8	29.9-32.1	32.3-34.5	34.6-36.8	36.9-39.1	39.2-41.4	3	5	3	10	5	1	3	0	Eel's Body Length Interval (cm)

Amount of Eels


TKG I	1	1	26-28.3	28.4-30.7	30.8-33.1	33.2-35.5	35.6-37.9	38-40.3	0	1	2	0	0	0	0	TKG II	3.7815340802378099	3.7738132792530501	1.4961408703437	1.6542258225274999	1.88728927297882	1.9232060731502001	3.7815340802378099	3.7738132792530501	1.4961408703437	1.6542258225274999	1.88728927297882	1.9232060731502001	26-28.3	28.4-30.7	30.8-33.1	33.2-35.5	35.6-37.9	38-40.3	0	2	10	2	1	0	0	TKG III	0.51639777949432197	0.40368671387966698	0.22690847659789701	0.24154150003483499	0.256428701429817	0.26181748389097598	0.51639777949432197	0.40368671387966698	0.22690847659789701	0.24154150003483499	0.256428701429817	0.26181748389097598	26-28.3	28.4-30.7	30.8-33.1	33.2-35.5	35.6-37.9	38-40.3	0	1	1	0	0	0	0	TKG IV	0.40824829046386302	0.400231414540619	0.166947043373467	0.17912216701037101	0.19305667774114499	0.20526654435998401	0.40824829046386302	0.400231414540619	0.166947043373467	0.17912216701037101	0.19305667774114499	0.20526654435998401	26-28.3	28.4-30.7	30.8-33.1	33.2-35.5	35.6-37.9	38-40.3	0	0	1	0	0	0	0	INT	0.40824829046386302	0.400231414540619	0.166947043373467	0.17912216701037101	0.19305667774114499	0.20526654435998401	0.40824829046386302	0.400231414540619	0.166947043373467	0.17912216701037101	0.19305667774114499	0.20526654435998401	26-28.3	28.4-30.7	30.8-33.1	33.2-35.5	35.6-37.9	38-40.3	0	1	0	0	0	0	jantan	1.2110601416390001	1.0255982897079401	0.73671416690662295	0.81288259813679398	0.91963270850003698	0.16862593113501601	1.2110601416390001	1.0255982897079401	0.73671416690662295	0.81288259813679398	0.91963270850003698	0.16862593113501601	26-28.3	28.4-30.7	30.8-33.1	33.2-35.5	35.6-37.9	38-40.3	0	0	2	2	3	1	Eel's Body Length Interval (cm)

Amount of Eels

TKG I	1	1	23.2-26	26.1-28.9	29-31.8	31.9-34.7	34.8-37.6	37.7-40.5	0	3	2	3	0	0	0	TKG II	1.16904519445001	1.16626977375956	0.55834248278788501	0.56107200014916803	0.59406261425856499	0.601915493072677	1.16904519445001	1.16626977375956	0.55834248278788501	0.56107200014916803	0.59406261425856499	0.601915493072677	23.2-26	26.1-28.9	29-31.8	31.9-34.7	34.8-37.6	37.7-40.5	0	1	3	1	0	0	0	TKG III	1.03279555898864	0.80737342775933096	0.45381695319579202	0.48308300006966998	0.51285740285963299	0.52363496778194996	1.03279555898864	0.80737342775933096	0.45381695319579202	0.48308300006966998	0.51285740285963299	0.52363496778194996	23.2-26	26.1-28.9	29-31.8	31.9-34.7	34.8-37.6	37.7-40.5	0	2	2	0	0	0	0	TKG IV	1.2110601416390001	0.44305337860837501	0.55333398845620496	0.56010016837680299	0.58584600350082605	0.60655796187772404	1.2110601416390001	0.44305337860837501	0.55333398845620496	0.56010016837680299	0.58584600350082605	0.60655796187772404	23.2-26	26.1-28.9	29-31.8	31.9-34.7	34.8-37.6	37.7-40.5	0	3	0	0	1	0	0	INT	0.40824829046386302	0.400231414540619	0.395234510321539	0.17912216701037101	0.19305667774114499	0.20526654435998401	0.40824829046386302	0.400231414540619	0.395234510321539	0.17912216701037101	0.19305667774114499	0.20526654435998401	23.2-26	26.1-28.9	29-31.8	31.9-34.7	34.8-37.6	37.7-40.5	0	0	1	0	0	0	JANTAN	1.3662601021279499	1.2049281521534201	0.95542951916054697	0.97826656410659996	0.89875958860448002	0.95288754178899404	1.3662601021279499	1.2049281521534201	0.95542951916054697	0.97826656410659996	0.89875958860448002	0.95288754178899404	23.2-26	26.1-28.9	29-31.8	31.9-34.7	34.8-37.6	37.7-40.5	0	0	1	3	1	3	Eel's Body Length Interval (cm)
Amount of Eels
TKG I	1	1	26-28.3	28.4-30.7	30.8-33.1	33.2-35.5	35.6-37.9	38-40.3	0	1	2	0	0	0	0	TKG II	3.7815340802378099	3.7738132792530501	1.4961408703437	1.6542258225274999	1.88728927297882	1.9232060731502001	3.7815340802378099	3.7738132792530501	1.4961408703437	1.6542258225274999	1.88728927297882	1.9232060731502001	26-28.3	28.4-30.7	30.8-33.1	33.2-35.5	35.6-37.9	38-40.3	0	2	10	2	1	0	0	TKG III	0.51639777949432197	0.40368671387966698	0.22690847659789701	0.24154150003483499	0.256428701429817	0.26181748389097598	0.51639777949432197	0.40368671387966698	0.22690847659789701	0.24154150003483499	0.256428701429817	0.26181748389097598	26-28.3	28.4-30.7	30.8-33.1	33.2-35.5	35.6-37.9	38-40.3	0	1	1	0	0	0	0	TKG IV	0.40824829046386302	0.400231414540619	0.166947043373467	0.17912216701037101	0.19305667774114499	0.20526654435998401	0.40824829046386302	0.400231414540619	0.166947043373467	0.17912216701037101	0.19305667774114499	0.20526654435998401	26-28.3	28.4-30.7	30.8-33.1	33.2-35.5	35.6-37.9	38-40.3	0	0	1	0	0	0	0	INT	0.40824829046386302	0.400231414540619	0.166947043373467	0.17912216701037101	0.19305667774114499	0.20526654435998401	0.40824829046386302	0.400231414540619	0.166947043373467	0.17912216701037101	0.19305667774114499	0.20526654435998401	26-28.3	28.4-30.7	30.8-33.1	33.2-35.5	35.6-37.9	38-40.3	0	1	0	0	0	0	jantan	1.2110601416390001	1.0255982897079401	0.73671416690662295	0.81288259813679398	0.91963270850003698	0.16862593113501601	1.2110601416390001	1.0255982897079401	0.73671416690662295	0.81288259813679398	0.91963270850003698	0.16862593113501601	26-28.3	28.4-30.7	30.8-33.1	33.2-35.5	35.6-37.9	38-40.3	0	0	2	2	3	1	Eel's Body  Length Interval (cm)

Amount of Eels

TKG I	1.0954451150103299	0.98319208025017502	0.80960419115053495	0.83203211626405005	0.81789003488335899	0.60678246650939405	1.0954451150103299	0.98319208025017502	0.80960419115053495	0.83203211626405005	0.81789003488335899	0.60678246650939405	23-25	25.1-27.1	27.2-29.2	29.3-31.3	31.4-33.4	33.5-35.5	0	0	0	2	2	2	0	TKG II	0.40824829046386302	0.40023141454062	0.41535735599330997	0.43575819738795002	0.44905050461122697	0.30513525885746101	0.40824829046386302	0.40023141454062	0.41535735599330997	0.43575819738795002	0.44905050461122697	0.30513525885746101	23-25	25.1-27.1	27.2-29.2	29.3-31.3	31.4-33.4	33.5-35.5	0	1	1	1	1	0	1	TKG III	1.03279555898864	0.64693007235598499	0.646505209904505	0.50789470945529103	0.58072900005460004	0.183716091478377	1.03279555898864	0.64693007235598499	0.646505209904505	0.50789470945529103	0.58072900005460004	0.183716091478377	23-25	25.1-27.1	27.2-29.2	29.3-31.3	31.4-33.4	33.5-35.5	0	3	1	2	1	0	1	TKG IV	0.752772652709082	0.74845519918374903	0.47281111533526998	0.48050033218048599	0.45904903927257301	0.459637744021266	0.752772652709082	0.74845519918374903	0.47281111533526998	0.48050033218048599	0.45904903927257301	0.459637744021266	23-25	25.1-27.1	27.2-29.2	29.3-31.3	31.4-33.4	33.5-35.5	0	1	2	1	1	0	0	INT	0.40824829046386302	0.400231414540619	0.395234510321539	0.41784357719299597	0.19305667774114499	0.20526654435998401	0.40824829046386302	0.400231414540619	0.395234510321539	0.41784357719299597	0.19305667774114499	0.20526654435998401	23-25	25.1-27.1	27.2-29.2	29.3-31.3	31.4-33.4	33.5-35.5	0	0	0	1	0	0	JANTAN	1.3291601358251299	1.26673976397271	1.1756608633860499	1.1402684521598001	0.93733361851170105	1.1351941474354099	1.3291601358251299	1.26673976397271	1.1756608633860499	1.1402684521598001	0.93733361851170105	1.1351941474354099	23-25	25.1-27.1	27.2-29.2	29.3-31.3	31.4-33.4	33.5-35.5	0	0	0	0	2	3	Eel's Body Length Interval (cm)

Amount of Eels
TKG I	1.3291601358251299	1.26673976397271	0.86706801018649704	0.68592045678972602	0.72353067679002103	0.72504964258742799	1.3291601358251299	1.26673976397271	0.86706801018649704	0.68592045678972602	0.72353067679002103	0.72504964258742799	23.3-25.8	25.9-28.4	28.5-31	31.1-33.6	33.7-36.2	36.3-38.8	0	2	3	2	0	0	0	TKG II	1.16904519445001	1.16626977375956	1.0988694475015699	0.61285868144680899	0.67426263509048601	0.674262984694177	1.16904519445001	1.16626977375956	1.0988694475015699	0.61285868144680899	0.67426263509048601	0.674262984694177	23.3-25.8	25.9-28.4	28.5-31	31.1-33.6	33.7-36.2	36.3-38.8	0	1	2	3	1	0	0	TKG III	23.3-25.8	25.9-28.4	28.5-31	31.1-33.6	33.7-36.2	36.3-38.8	0	0	0	0	2	0	0	TKG IV	0.81649658092772504	0.800462829081238	0.79046902064308	0.83568715438598995	0.38611335548228998	0.41053308871996702	0.81649658092772504	0.800462829081238	0.79046902064308	0.83568715438598995	0.38611335548228998	0.41053308871996702	23.3-25.8	25.9-28.4	28.5-31	31.1-33.6	33.7-36.2	36.3-38.8	0	0	2	3	1	0	0	INT	23.3-25.8	25.9-28.4	28.5-31	31.1-33.6	33.7-36.2	36.3-38.8	0	0	0	0	0	0	JANTAN	1.75119007154183	1.6284507520498901	1.4399074918600601	1.5415026746449001	1.6630119738883899	1.4342745819815099	1.75119007154183	1.6284507520498901	1.4399074918600601	1.5415026746449001	1.6630119738883899	1.4342745819815099	23.3-25.8	25.9-28.4	28.5-31	31.1-33.6	33.7-36.2	36.3-38.8	0	0	1	3	0	4	Eel's Body Length Interval (cm)

Amount  of Eels
November	9.4226171675238	1.3818821274934101	1.4464653140542001	1.50346821272239	1.6770509831248399	1.875	2.1650635094610999	2.6516504294495502	9.4226171675238	1.3818821274934101	1.4464653140542001	1.50346821272239	1.6770509831248399	1.875	2.1650635094610999	2.6516504294495502	0.0017-0.0242	0.0243-0.0468	0.0469-0.0694	0.0695-0.0920	0.0921-0.1146	0.1147-0.1372	0.1373-0.1598	0.1599-0.1824	27	0	2	1	0	0	0	0	Desember	7.5734498649653004	1.9568446722794799	2.0140872918142398	2.1818379102643402	1.6918924315688599	1.875	2.1650635094610999	2.6516504294495502	7.5734498649653004	1.9568446722794799	2.0140872918142398	2.1818379102643402	1.6918924315688599	1.875	2.1650635094610999	2.6516504294495502	0.0017-0.0242	0.0243-0.0468	0.0469-0.0694	0.0695-0.0920	0.0921-0.1146	0.1147-0.1372	0.1373-0.1598	0.1599-0.1824	22	0	1	5	2	0	0	0	Januari	5.84929788216379	1.2566785871608399	1.3572994897081101	1.40014880161598	1.4186260959111101	1.61212851017943	1.58771324027147	1.9445436482630101	5.84929788216379	1.2566785871608399	1.3572994897081101	1.40014880161598	1.4186260959111101	1.61212851017943	1.58771324027147	1.9445436482630101	0.0017-0.0242	0.0243-0.0468	0.0469-0.0694	0.0695-0.0920	0.0921-0.1146	0.1147-0.1372	0.1373-0.1598	0.1599-0.1824	18	2	3	3	2	0	1	1	Maret	7.4402380914284496	1.3524943886865399	1.44234432187919	1.3761358944522899	1.53704261489394	1.7721808598447299	2.1650635094610999	2.6516504294495502	7.4402380914284496	1.3524943886865399	1.44234432187919	1.3761358944522899	1.53704261489394	1.7721808598447299	2.1650635094610999	2.6516504294495502	0.0017-0.0242	0.0243-0.0468	0.0469-0.0694	0.0695-0.0920	0.0921-0.1146	0.1147-0.1372	0.1373-0.1598	0.1599-0.1824	22	2	3	1	1	1	0	0	Interval of the GMI

Amount of Eels

November	7.9429786032010101	7.6839915747879699	7.6994929705203798	7.9590999202067803	8.4088192204447001	8.9759599516752306	9.6393771849239798	6.4669242659543	3.8608140569414702	4.4408451523737398	4.9506444293427299	7.9429786032010101	7.6839915747879699	7.6994929705203798	7.9590999202067803	8.4088192204447001	8.9759599516752306	9.6393771849239798	6.4669242659543	3.8608140569414702	4.4408451523737398	4.9506444293427299	0.22-0.43	0.43-0.63	0.63-0.84	0.84-1.05	1.05-1.25	1.25-1.46	1.46-1.67	1.67-1.88	1.88-2.08	2.08-2.29	2.29-2.50	3	10	14	7	8	7	27	18	4	2	0	Desember	10.5054098617634	9.4033419575142201	9.7707257309023703	10.1980658760927	10.618441820793199	11.3514411792084	11.3122049418731	10.571779690815299	10.890746780612901	8.7032401389359393	4.9244168634818699	10.5054098617634	9.4033419575142201	9.7707257309023703	10.1980658760927	10.618441820793199	11.3514411792084	11.3122049418731	10.571779690815299	10.890746780612901	8.7032401389359393	4.9244168634818699	0.22-0.43	0.43-0.63	0.63-0.84	0.84-1.05	1.05-1.25	1.25-1.46	1.46-1.67	1.67-1.88	1.88-2.08	2.08-2.29	2.29-2.50	4	17	23	24	18	7	6	30	34	28	9	Januari	14.112534724975401	11.931610781353699	12.823229747247099	13.276006451172201	14.0614536730588	14.823400606114401	15.7162006969134	14.2468601130537	6.7454028107903898	7.4759476140941397	9.1541573090881503	14.112534724975401	11.931610781353699	12.823229747247099	13.276006451172201	14.0614536730588	14.823400606114401	15.7162006969134	14.2468601130537	6.7454028107903898	7.4759476140941397	9.1541573090881503	0.22-0.43	0.43-0.63	0.63-0.84	0.84-1.05	1.05-1.25	1.25-1.46	1.46-1.67	1.67-1.88	1.88-2.08	2.08-2.29	2.29-2.50	9	21	26	36	40	40	52	55	20	24	27	Maret	4.4599225431512899	3.7954854752043099	4.1113142153658604	3.8359540539383699	3.7325427002261802	3.6834073479112601	3.9762904213633701	2.5235332602181999	2.0313505230997202	2.3381285495846198	2.81587524945955	4.4599225431512899	3.7954854752043099	4.1113142153658604	3.8359540539383699	3.7325427002261802	3.6834073479112601	3.9762904213633701	2.5235332602181999	2.0313505230997202	2.3381285495846198	2.81587524945955	0.22-0.43	0.43-0.63	0.63-0.84	0.84-1.05	1.05-1.25	1.25-1.46	1.46-1.67	1.67-1.88	1.88-2.08	2.08-2.29	2.29-2.50	2	10	15	13	12	8	15	10	6	5	4	Interval of Egg's Diameter at the GML III (mm)

Amount of Eggs
November	4.2979910740632397	4.1353872246890901	4.1385581397058298	4.3533597025597697	4.5637208448930302	4.73766197993492	4.6680100662145998	4.8232374220897798	5.1336305218696001	4.9493369271746097	4.6999712234885296	4.2979910740632397	4.1353872246890901	4.1385581397058298	4.3533597025597697	4.5637208448930302	4.73766197993492	4.6680100662145998	4.8232374220897798	5.1336305218696001	4.9493369271746097	4.6999712234885296	0.22-0.43	0.43-0.64	0.64-0.85	0.85-1.05	1.05-1.25	1.26-1.47	1.47-1.67	1.67-1.88	1.88-2.08	2.08-2.29	2.29-2.50	1	5	4	3	8	2	2	1	4	4	16	Desember	7.4333401277316504	6.1510293067650199	6.0973364227525702	6.3508478798813099	6.6492465824615401	6.7193062425041896	8.4780815880649492	9.0178365123423596	8.9016119610900297	9.0456967336017993	4.3876995361311497	7.4333401277316504	6.1510293067650199	6.0973364227525702	6.3508478798813099	6.6492465824615401	6.7193062425041896	8.4780815880649492	9.0178365123423596	8.9016119610900297	9.0456967336017993	4.3876995361311497	0.22-0.43	0.43-0.64	0.64-0.85	0.85-1.05	1.05-1.25	1.26-1.47	1.47-1.67	1.67-1.88	1.88-2.08	2.08-2.29	2.29-2.50	1	7	12	18	9	14	11	21	16	29	12	Januari	8.7760003314825497	7.3045995822049399	7.8792341352422097	8.2284641466281396	7.5923645908477999	7.6403659408383504	9.5591655757178504	9.0939610253188103	9.2920674068289308	9.2496225092069206	9.1428559719225202	8.7760003314825497	7.3045995822049399	7.8792341352422097	8.2284641466281396	7.5923645908477999	7.6403659408383504	9.5591655757178504	9.0939610253188103	9.2920674068289308	9.2496225092069206	9.1428559719225202	0.22-0.43	0.43-0.64	0.64-0.85	0.85-1.05	1.05-1.25	1.26-1.47	1.47-1.67	1.67-1.88	1.88-2.08	2.08-2.29	2.29-2.50	8	12	27	35	29	25	26	19	13	23	33	Maret	17.527640509155301	16.271563742510899	15.301780039705299	15.6141966831362	16.423324231215499	16.441787183498601	19.1270653352978	20.026490402386301	20.518261284669801	20.492844713077801	14.9660721371259	17.527640509155301	16.271563742510899	15.301780039705299	15.6141966831362	16.423324231215499	16.441787183498601	19.1270653352978	20.026490402386301	20.518261284669801	20.492844713077801	14.9660721371259	0.22-0.43	0.43-0.64	0.64-0.85	0.85-1.05	1.05-1.25	1.26-1.47	1.47-1.67	1.67-1.88	1.88-2.08	2.08-2.29	2.29-2.50	3	6	14	21	12	20	15	19	31	59	50	Interval of Egg's Diameter at the GML IV (mm)

Amount of Eggs
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