Ichthyofaunal Diversity in Gose Khurd Reservoir, Maharashtra: A Nine-Month Survey
ABSTRACT
	A comprehensive assessment of ichthyofaunal diversity was conducted across five sampling sites in the Gose Khurd Reservoir, Maharashtra, between January and September 2024. The study identified a total of 72 fish species belonging to 24 families and 11 orders, with a clear dominance of the family Cyprinidae. Notable spatial differences were observed in the structure of the fish community. Diversity metrics indicated that Station 5 had the highest species richness (S = 55), Shannon-Wiener index (H' = 2.849), and Simpson's index (1-D = 0.912), reflecting a well-balanced and complex ecosystem. In contrast, Station 1 demonstrated the lowest diversity (H'=2.186), with a few species like Ambassis nama and Osteobrama vigorsii being particularly dominant. The occurrence of specialist species, such as Tor tor and Nemacheilus savona, suggests a high level of habitat variability, especially in the inflow regions. Interestingly, while non-native species (Oreochromis niloticus, Clarias gariepinus, Pangasius pangasius and Pangasianodon hypophthalmus ) were found, their populations were relatively low, indicating a currently strong native fish community. The findings of the present study indicate that the Gose Khurd Reservoir supports a high level of fish diversity, comparable to other significant reservoirs in Maharashtra. The variations in diversity across locations underscore the need for targeted conservation measures to protect essential habitats from potential threats, such as the spread of invasive species and habitat degradation, thereby ensuring the long-term ecological integrity of this important aquatic resource.
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1. INTRODUCTION
Freshwater ecosystems are among the most biodiverse yet threatened habitats globally, facing unprecedented pressures from pollution, hydrological alterations, invasive species, and climate change, which place nearly a quarter of freshwater animal species at elevated risk of extinction (International Union for Conservation of Nature (IUCN), 2023). In India, these ecosystems are even more important, with the Himalayas and Western Ghats, two global biodiversity hotspots extending into Maharashtra, harbouring numerous endemic freshwater fish species. Maharashtra’s rivers, wetlands, and reservoirs thus serve as critical refuges for rich ichthyofaunal assemblages. Reservoirs, while primarily constructed for irrigation, hydropower, and water supply, act as artificial ecosystems that modify flow regimes, connectivity, and habitat structure, profoundly influencing both fisheries productivity and native biodiversity (Sugunan, 1995; Sarkar et al., 2017). Consequently, they are key systems for research on fish conservation and sustainable resource management.				The Gose Khurd Reservoir on the Wainganga River in Vidarbha is one of Maharashtra’s largest multipurpose projects. Despite its ecological and fisheries importance, systematic studies documenting its ichthyofauna across seasons and locations are lacking. Surveys of adjacent systems suggest high potential richness: the Wainganga River supports 47 species from 10 orders and 17 families (KrishiKosh, 2024), while the smaller Shekhdari Dam recorded 24 species in a single year (Discovery Journals, 2023), indicating that Gose Khurd likely harbours equal or greater diversity.								However, the reservoir faces increasing anthropogenic pressures, including untreated effluent discharge, water-level fluctuations, and introductions of non-native species (Times of India, 2024), which threaten native assemblages and potentially reduce the abundance of sensitive taxa. Addressing these challenges requires robust ecological data linking fish diversity to water quality and habitat conditions (Wetzel, 2001).			
This study presents a nine-month ichthyofaunal survey at five sampling sites in Gose Khurd Reservoir (January–September 2024), with the objectives to: (i) document species richness, composition, and abundance, and (ii) analyse spatial and seasonal patterns in fish assemblages. By generating baseline ecological data, this work supports evidence-based management strategies that aim to sustain fisheries and conserve ecosystem health.		The relevance extends to livelihoods, as inland fisheries in Vidarbha contribute nearly half of Maharashtra’s inland fish production—approximately 68,330 tonnes annually (Action Plan for Fisheries in Vidarbha, 2022). Yet, limited ecological information from key reservoirs hampers effective policy-making. Integrating knowledge of hydrology and biodiversity is essential for balancing productivity with ecological integrity. (Wanjari et al. 2024). This study thus provides a foundation for sustainable fisheries management and conservation planning in one of Maharashtra’s most significant freshwater ecosystems.

2. MATERIAL AND METHOD
Sample collection
Fish samples were collected using a specifically made multi-mesh gill net with a total length of 180 m, which had mesh sizes of 20, 30, 50, 60, 70, and 90 mm with a length of roughly 30 m each. Fish were sampled monthly at each of the five designated sampling stations (S1-S5; Figure 1). At each sampling point, the fishing net was operational during the evening and hauled the following morning. Samples of fish were gathered, separated, and preserved in "10% formalin." To be identified, the samples were brought to the laboratory.


Figure 1: Map of Sampling Stations (S1–S5) at Gose Khurd Reservoir
[image: ]
Sampling Locations: S1= water entering point; S2= Middle of dam; 
S3 and S4= opposite side of dam; and S5= Spillway (Dam side)

Taxonomic identification
Fish were identified using either preserved or fresh material. Standard taxonomic keys, such as Fishes of India, FAO identification sheets, Fish Base (http://fishbase.org), and other reference books (Jayaram, 2010), Talwar & Jhingran, 1991) were used to identify the fishes. The fish that were gathered were identified down to the species level.
Diversity Indices
The ichthyofaunal diversity of the reservoir was quantified using multiple indices. Shannon–Weiner and Pielou’s evenness indices were calculated to evaluate overall diversity and distribution equity among species. Because individual fish sizes varied considerably, all indices were expressed in terms of biomass rather than individual counts. Hill’s abundance was employed to examine variations in species dominance, while Margalef’s index was used to assess species richness. The Bray-Curtis similarity coefficient was calculated to examine the similarity in species composition across sampling sites and months.  The computations were performed in R version 4.3.1 (R Core Team, 2023) using the vegan package (Oksanen et al., 2022) and PRIMER V.7 to ensure reproducibility and accuracy.
3. RESULTS AND DISCUSSION

[bookmark: _Hlk211796277]The nine-month survey across five stations (S1-S5) at the Gose Khurd reservoir documented a fishes belonging to 11 orders, 24 families, encompassing 72 species (Table 1).   The order Cypriniformes exhibited maximum species richness, followed by Siluriformes, Anabantiformes, and Synbranchiformes, indicating the dominance of cyprinid and catfish communities typical of Indian lentic ecosystems. Out of all species, Salmophasia bacaila (Slender rasbora) was the most abundant, followed by Ambassis nama (Glass perchlet) and Salmostoma boopsis (Boopsis minnow). These pelagic and schooling fishes contributed substantially to the total catch composition, reflecting the high productivity of mid-water zones in the reservoir. In terms of catch composition across sampling stations, Station 4 (S4) recorded the lowest abundance, whereas Station 2 (S2) displayed the maximum abundance (Table 2).  This fluctuation may occur due to variations in depth, substrate type, and aquatic vegetation between sampling sites. The presence of several native species that are significant both ecologically and commercially, including Labeo rohita, L. calbasu, Tor tor, and Notopterus chitala, suggests that the reservoir is suitable for supporting diverse fish populations. The presence of invasive species such as Pangasianodon hypophthalmus, Cyprinus carpio, Oreochromis niloticus, O. mossambicus, and Ctenopharyngodon idella indicates continuous invasions that may harm the native ichthyofaunal balance. Overall, the current composition represents a productive and ecologically active tropical reservoir system, with a rich and diverse fish assemblage that includes both local and foreign taxa.
Table 1: Taxonomic Classification and Spatial Distribution of Fish Species in Gose Khurd Reservoir

	S.No.
	Order
	Family
	Species
	Common Name
	Station1
(S1) 
	Station2
(S2)
	Station3
(S3) 
	Station4
(S4)
	Station5
(S5)

	1. 
	Anguilliformes
	Anguillidae
	Anguilla bengalensis
	Indian mottled eel
	35
	10
	5
	6
	56

	2. 
	Anabantiformes
	Anabantidae
	Anabas testudineus
	Climbing perch
	147
	123
	31
	97
	37

	3. 
	
	Badidae
	Badis badis
	Blue perch
	2
	-
	-
	-
	-

	4. 
	
	Channidae
	Channa gachua
	Dwarf snakehead
	2
	-
	-
	-
	-

	5. 
	
	
	Channa marulius
	Giant snakehead
	49
	113
	75
	131
	20

	6. 
	
	
	Channa punctatus
	Spotted snakehead
	4
	402
	73
	88
	110

	7. 
	
	
	Channa striata
	Striped snakehead
	53
	159
	86
	102
	23

	8. 
	
	Nandidae
	Nandus nundus
	Gangetic leaffish
	-
	99
	179
	195
	39

	9. 
	
	Osphronemidae
	Trichogaster fasciata
	Banded gourami
	-
	40
	240
	198
	238

	10. 
	Beloniformes
	Belonidae
	Xenentodon cancila
	Freshwater garfish
	2
	152
	16
	-
	115

	11. 
	Cyprinodontiformes
	Poeciliidae
	Poecilia reticulata
	Guppy
	22
	-
	-
	-
	-

	12. 
	Cypriniformes
	Cobitidae
	Lepidocephalichthys guntea
	Guntea loach
	67
	-
	-
	-
	22

	13. 
	
	
	Lepidocephalus thermalis
	Common spiny loach
	-
	2
	-
	-
	72

	14. 
	
	Cyprinidae
	Amblypharyngodon mola
	Mola carplet
	3,466
	-
	-
	-
	573

	15. 
	
	
	Brachydanio rerio
	Zebra fish
	31
	-
	-
	-
	-

	16. 
	
	
	Catla catla
	Catla
	179
	227
	111
	147
	122

	17. 
	
	
	Cirrhinus cirrhosus
	Mrigal carp
	104
	103
	118
	148
	23

	18. 
	
	
	Cirrhinus mrigal
	White carp
	129
	118
	225
	254
	148

	19. 
	
	
	Cirrhinus reba
	Reba carp
	107
	58
	43
	44
	10

	20. 
	
	
	Ctenopharyngodon idella
	Grass carp
	-
	62
	14
	21
	23

	21. 
	
	
	Cyprinus carpio
	Common carp
	-
	12
	13
	20
	6

	22. 
	
	
	Garra mullya
	Mullya garra
	-
	41
	17
	31
	318

	23. 
	
	
	Hypselobarbus kolus
	Kolus barb
	12
	20
	18
	8
	27

	24. 
	
	
	Labeo bata
	Bata
	18
	84
	103
	134
	7

	25. 
	
	
	Labeo boggut
	Boggut labeo
	378
	72
	184
	146
	204

	26. 
	
	
	Labeo calbasu
	Orangefin labeo
	170
	365
	122
	140
	48

	27. 
	
	
	Labeo fimbriatus
	Fringed labeo
	18
	2
	47
	27
	17

	28. 
	
	
	Labeo rohita
	Rohu
	226
	172
	163
	201
	123

	29. 
	
	
	Osteobrama peninsularis
	Peninsular osteobrama
	0
	1,071
	365
	388
	565

	30. 
	
	
	Osteobrama vigorsii
	Deccan osteobrama
	1,952
	5,560
	1,100
	1,040
	44

	31. 
	
	
	Pethia ticto
	Ticto barb
	-
	506
	135
	88
	366

	32. 
	
	
	Puntius chola
	Swamp barb
	138
	604
	305
	297
	374

	33. 
	
	
	Puntius sophore
	Spotfin swamp barb
	-
	369
	552
	459
	337

	34. 
	
	
	Rasbora daniconius
	Slender rasbora
	-
	4,695
	80
	78
	56

	35. 
	
	
	Salmophasia bacaila
	Slender rasbora
	3,687
	10,950
	4,635
	4,579
	4,117

	36. 
	
	
	Salmophasia balookee
	Bar-eyed rasbora
	-
	890
	52
	26
	1,442

	37. 
	
	
	Salmostoma boopsis
	Boopsis minnow
	-
	3,158
	3,716
	3,796
	1,741

	38. 
	
	
	Systomus sarana
	Olive barb
	7
	19
	64
	113
	22

	39. 
	
	
	Tor tor
	Tor mahseer
	-
	-
	3
	4
	49

	40. 
	
	Nemacheilidae
	Indoreonectes evezardi
	Indore loach
	-
	311
	15
	5
	36

	41. 
	
	
	Nemacheilus savona
	Savona loach
	-
	-
	-
	-
	269

	42. 
	
	Xenocyprididae
	Hypophthalmichthys molitrix
	Silver carp
	18
	18
	144
	134
	21

	43. 
	
	Xenocypridaceae
	Hypophthalmichthys nobilis
	Bighead carp
	18
	2
	132
	104
	18

	44. 
	Gobiiformes
	Gobiidae
	Glassogobius giuris
	Tank goby
	-
	20
	12
	8
	139

	45. 
	Osteoglossiformes
	Notopteridae
	Notopterus chitala
	Clown knifefish
	250
	582
	59
	100
	36

	46. 
	
	
	Notopterus notopterus
	Bronze featherback
	231
	42
	31
	132
	36

	47. 
	Ovalentaria
	Ambassidae
	Ambassis nama
	Glass perchlet
	4,066
	7,958
	1,107
	1,251
	240

	48. 
	
	
	Parambassis ranga
	Indian glassy fish
	2,467
	4,908
	193
	85
	241

	49. 
	Cichliformes
	Cichlidae
	Oreochromis mossambicus
	Mozambique tilapia
	110
	219
	91
	86
	18

	50. 
	
	
	Oreochromis niloticus
	Nile tilapia
	16
	47
	38
	39
	29

	51. 
	Siluriformes
	Ailiidae
	Clupisoma bastari
	Bastar catfish
	768
	5,141
	910
	1,058
	228

	52. 
	
	
	Eutropiichthys goongwaree
	Goongwaree catfish
	90
	2,295
	295
	295
	1,364

	53. 
	
	
	Eutropiichthys vacha
	Batchwa vacha
	44
	196
	120
	163
	8

	54. 
	
	Bagridae
	Bagarius bagarius
	Dwarf goonch
	-
	8
	-
	-
	10

	55. 
	
	
	Bagarius yarrelli
	Goonch catfish
	-
	-
	5
	8
	11

	56. 
	
	
	Mystus cavasius
	Gangetic mystus
	-
	24
	57
	85
	204

	57. 
	
	
	Mystus vittatus
	Striped dwarf catfish
	-
	118
	-
	-
	118

	58. 
	
	
	Rita gogra
	Gogra catfish
	-
	12
	-
	-
	466

	59. 
	
	
	Rita pavimentata
	Pavement catfish
	16
	-
	-
	-
	-

	60. 
	
	
	Sperata seenghala
	Giant river catfish
	44
	433
	141
	245
	31

	61. 
	
	Clariidae
	Clarias batrachus
	Magur
	0
	27
	45
	42
	126

	62. 
	
	
	Clarias gariepinus
	African catfish
	2
	-
	34
	39
	19

	63. 
	
	Heteropneustidae
	Heteropneustes fossilis
	Stinging catfish
	78
	89
	88
	135
	0

	64. 
	
	Pangasiidae
	Pangasianodon hypophthalmus
	Striped catfish
	-
	391
	23
	28
	57

	65. 
	
	
	Pangasius pangasius
	Pangas catfish
	-
	16
	16
	39
	60

	66. 
	
	Siluridae
	Ompok bimaculatus
	Butter catfish
	1
	75
	9
	14
	21

	67. 
	
	
	Ompok pabda
	Pabda catfish
	107
	308
	41
	84
	52

	68. 
	
	
	Wallago attu
	Freshwater shark
	46
	442
	120
	110
	49

	69. 
	Synbranchiformes
	Mastacembelidae
	Macrognathus aculeatus
	Lesser spiny eel
	2
	0
	-
	-
	-

	70. 
	
	
	Macrognathus aral
	One-stripe spiny eel
	0
	24
	30
	38
	65

	71. 
	
	
	Macrognathus pancalus
	Barred spiny eel
	-
	3
	-
	-
	-

	72. 
	
	
	Mastacembelus armatus
	Tire-track spiny eel
	1
	26
	-
	-
	59














Figure 2: Diagrammatic representations of the % number Contribution of each family


*Species contributing fewer than 200 individuals in total were grouped as 'Others' for a better graphical representation of the percentage contribution of each family.

Table 2: Summary Table of Diversity Indices
	Station
	Total Abundance (N)
	Species Richness (S)
	Shannon-Wiener Index (H')
	Simpson's Index (1-D)

	S1
	15,517
	34
	2.186
	0.828

	S2
	35,866
	49
	2.355
	0.851

	S3
	12,664
	47
	2.768
	0.909

	S4
	8,355
	46
	2.756
	0.907

	S5
	11,461
	55
	2.849
	0.912



The analysis of diversity indices highlights clear spatial variations in fish assemblages across the Gose Khurd Reservoir. Species richness (S) was highest at Station 5 with 55 species, indicating the greatest overall biodiversity, whereas Station 1 supported the lowest richness with 34 species (Table 2). This simple count demonstrates that Station 5 provides more heterogeneous or favourable habitat conditions that can sustain a wider range of species compared to Station 1. However, richness alone does not capture the full ecological picture. The Shannon–Wiener and Simpson indices revealed important differences in species distribution and dominance patterns. Although Station 2 also exhibited relatively high species richness, Stations 3, 4, and 5 displayed markedly higher diversity values. Station 5 recorded the highest Shannon index (H′ = 2.849) and Simpson index (1–D = 0.912), indicating that species were not only numerous but also more evenly distributed, with no single taxon disproportionately dominating the community. Unlike the other stations, this area is characterized by rocky water edges and inflow rivers, creating a complex habitat with varied microenvironments. This complexity provides essential niches for rheophilic and specialist species, most notably the conservationally significant Tor mahseer (Tor tor), which was predominantly found here. The presence of such critical habitat not only supports specialist species but also fosters a more equitable distribution of individuals across species, resulting in the highest calculated diversity within the reservoir.
In contrast, Station 1 exhibited the lowest diversity, where a few species, such as Ambassis nama, Amblypharyngodon mola, and Osteobrama vigorsii, dominated the catch. This imbalance of distribution lowered the total diversity even though the number of species was moderate, indicating potential habitat simplification or environmental stress, or an imbalance of resources. To conclude, Station 5 seems to present the best ecological conditions to support the diverse and well-organised fish community in the Gose Khurd Reservoir and throughout the study period. Station 1 is not poor in terms of species number, but it has a more skewed community with a few species. These results highlight the significance of considering both richness and evenness indices when considering the health and the quality of habitats of fish biodiversity because they give a more comprehensive picture of the community.
The current paper has identified 72 fish species in five stations of Gose Khurd Reservoir and can be regarded as one of the most prolific reservoirs of Maharashtra.  The results of the given study can be related to the biggest reservoir, such as Jayakwadi in the Godavari River, which is reported to host over 70 fish species (Joshi et al., 2016). It is also greatly differentiated, unlike the diversity that has been observed in most of the medium-sized reservoirs, such as Bhatghar (48 species; CIFRI Technical Bulletin No. 73) and Girna (approximately 35 species, Shelke, 2018). It is also more prolific as compared to large reservoirs, such as Jayakwadi (0.70 species), Ujani (0.65 species), or even more prolific than medium-sized ones, such as Bhatghar, or Tulshi (0.45 species) (Sugunan, 1995; KrishiKosh, 2024). 						
This is because the level of species diversity is high and this is being experienced in the Gosa Khurd Reservoir and these ecological and developmental conditions could be attributed to the reason. It has a species diversity that it shares with the Pench Reservoir due to its area and ecological diversity which is typified by beaches of rocky nature, vegetated fringes, deep pelagic zones and inflows of rivers (Wagh and Ghate, 2003).    Additionally, the reservoir’s direct connectivity with the Wainganga River, a major tributary of the Godavari, enhances recruitment of riverine species, thereby increasing overall diversity compared to more isolated impoundments. As a relatively recent reservoir, impounded in 2014, Gose Khurd is likely still in the early successional “boom phase” of colonisation, when nutrient release from inundated land drives high productivity and temporarily supports elevated fish diversity before the community structure stabilizes (Ogbeibu & Oribhabor, 2002).					The fish community of Gose Khurd was dominated by families such as Cyprinidae (carps including Labeo, Puntius, Osteobrama), Bagridae and Schilbeidae (catfishes like Sperata, Mystus, Eutropiichthys), Ambassidae (Ambassis), and Channidae (snakeheads). Studies across Maharashtra, from Ujani (Kadam et al., 2020) to Yeldari (Manjare et al., 2010), consistently identify Cyprinidae as the most species-rich and abundant family. This pattern is consistent with almost all peninsular Indian reservoirs, including Jayakwadi, Ujani, Bhatsa, and Yeldari, where Cyprinidae are typically the most species-rich family (Sugunan, 1995; Sarkar et al., 2017). The dominance of small forage fishes such as Salmostoma spp., Amblypharyngodon mola, and Osteobrama vigorsii reflects the planktic and detrital-based food webs characteristic of impounded waters (Wetzel, 2001). The dominance of small forage fish is a universal feature, reflecting the shift from riverine (lotic) to lake-like (lentic) energy dynamics based on plankton and detritus (Kharat et al., 2012). This structure represents the typical ecological shift from riverine systems dominated by current-loving specialists to lentic systems favouring generalist species that thrive in standing water bodies.				Of ecological significance is the presence of rare and specialist species in Gose Khurd, including Tor tor (Mahseer), Nemacheilus savona (a loach), and Indoreonectes evezardi (a hillstream loach). Such species are often absent in older or more impacted reservoirs, where siltation and pollution degrade their specialised habitats (Wanjari et al. 2024). Their occurrence, especially at Station 5, indicates that Gose Khurd still maintains healthy, rocky, oxygen-rich, lotic habitats near the dam wall or inflowing rivers. This diversity of microhabitats highlights the reservoir’s ecological heterogeneity and resilience, which sets it apart from many reservoirs that have lost these sensitive species due to habitat homogenization.				Non-native and invasive species were recorded but remained at very low abundances, including Oreochromis niloticus (Nile Tilapia), Clarias gariepinus (African Catfish), and Cyprinus carpio (Common Carp). This is unlike in other Indian reservations, including Ujani and some in southern India, where invasive species have developed into hyperdominant and destructive of the native biodiversity (Sugunan, 1995; Sarkar et al., 2017). To illustrate, O. niloticus frequently beats the native species and interferes with the breeding grounds, and C. gariepinus is a ruthless predator that is capable of slaughtering native stocks (IUCN, 2017). The relative dearth of such species in Gose Khurd is promising and indicates that the indigenous community is still resilient and competitive. Nevertheless, their occurrence should be approached with some precaution, since ecological disruptions like pollution or the overfishing of the indigenous species would cause invasive outbreaks.  The diversity indices also assist in improving the ecological well-being of Gose Khurd. The Shannon Wiener index (H7) was 2.186-2.849, which is considered to be good to very good in the case of subtropical reservoirs (Wetzel, 2001).  They are higher than the ones in the highly polluted or overexploited reservoirs, although somewhat lower than in the well-preserved riverine systems or the well-managed conservation reservoirs (Sugunan, 1995; Sarkar et al., 2017). The heterogeneity in local pressures and conditions is indicated by the spatial difference in diversity, which is less at Station 1 and more at Station 5. Lacking diversity in the stations can result witnessing increased fishing or agricultural run-offs or sedimentation, which offer clear focal points to management. In general, the results indicate that Gose Khurd Reservoir sustains a strong and diverse fish community, and further attention to invasive species and local ecological stressors is required (Wanjari et al., 2024).

4. CONCLUSION
GoseThe Gose Khurd Reservoir is one of the unique aquatic ecosystems in Maharashtra, notable for its high biodiversity and relatively healthy ecological state. The reservoir supports a rich fish community, and hence necessitates immediate and targeted conservation action, especially for vulnerable species. Currently, the reservoir's specialist species exist in low densities. This presents a critical opportunity to protect and rebuild these populations by strictly regulating the culture and release of invasive fish species, such as Clarias gariepinus and Oreochromis niloticus. Furthermore, preserving key habitats is paramount. This includes rocky water edges, wetland edges, and inflow rivers like those at Station 5, which serve as critical habitats for rare and specific species like the Tor tor mahseer. Riparian zone preservation and siltation control are essential measures in this regard. From a fisheries management perspective, strategies should leverage this biodiversity data by encouraging the selective harvesting of abundant planktivorous species to reduce competition, while protecting large carnivore breeding stocks through no-fishing zones and seasonal closures. 
In conclusion, the Gose Khurd Reservoir is a valuable refuge of aquatic biodiversity. The presence of specialist species and a currently manageable invasive population make it an ideal candidate for science-based, sustainable conservation and management.
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Total catch (N)

Cyprinidae	Ambassidae	Ailiidae	Bagridae	Notopteridae	Channidae	Siluridae	Osphronemidae	Cichlidae	Nemacheilidae	Pangasiidae	Others	68065	22516	12975	2016	1499	1490	1479	716	693	636	630	1589	
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