














1�

 

 

 (ornamental aquarium) 

 (ornamental fish) 

 (species)  

(strains) 

a

30 40

 (wild 

caught, WC) 

 (tropical fish)

 (amphibians)  (reptiles) 

 

 

 

�



�

2�

 

 

 

(Nürnberg) Interzoo
70  

 

 ( )

 (toad)  (salamander) 

 

(gecko)  (chameleon) 

 

5,000 1,800

10 20

 



3�

 (dart poison frog)  (Phelsuma 

spp., day gecko)  (tortoise) 

b

 (vivarium)  (paludarium) 

 (terrarium) 

 
 

 

 
 

 

 

 

 

( ) 

 (Symphysodon spp., discus)

 (Scleropages formosus, Asian 

arowana)  (Potamotrygon spp., 

freshwater stingray)  (Poecilia 

reticulate, guppy)  (betta spp., betta)

 (dwarf cichlid)  

(Corydoras spp.)  (plec, pleco)
c (ancient fish) d (African 

rift lake cichlid) 

 



�

4�

 

 
 
 
 

150  

 

 

10  (

otaku economy)

 (captive bred, 

CB) 

 (Caridina logemani, crystal red 

shrimp)  (Hypancistrus spp.) 

 (Loricariidae) 

 



5�

1 : 2 3

1 : 6

8  

   

 
 

a 

 
b 

 
c 

(lung fish)
(Polypterus spp.) (arowana)
(freshwater stingray)  

d 

 (Lake Tanganyika)
 (Lake Malawi)  (Lake 

Victoria) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2-3
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1   

 
                                          

                                    

  
(Potamotrygonidae) WC/CB (Sharks and Rays) WC 

 (Cichlidae) WC/CB (Pomacentridae) WC/CB� 

(Siluriformes) WC/CB (Pomacanthidae) WC/CB� 

(Poeciliidae) CB (Chaetodontidae) WC 

(Cyprinidae) / barbs WC/CB (Labridae) WC 

(Cyprinidae) / 
(goldfish) 
(koi) 

CB (Acanthuridae) WC 

(Characinidae) WC (Balistidae) WC 

(Osteoglossidae) WC/CB (Gobiidae) WC/CB� 

(Nandidae) WC (Scorpaenidae) WC 

(rainbow fish) WC/CB (Apogonidae) WC 

/ (Anabantidae) WC/CB (Syngnathidae) WC/CB 

 (Atyidae) 
(Palaemonidae) 

WC/CB 

(Rhynchocinetes spp.)
(Stenopus spp.)

(Lysmata spp.)
( ) 

WC 

/ /
 

1.  
2.  WC/CB / /  WC/CB� 

WC (wild caught) CB (captive bred) 
CB� 1%  

(rainbow fish) Melanotaenia Pseudomugil  
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10
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8 

-

 (geographic variation) 

 

 

 

(moribund)

 

a 

20 60

b

 

 

 

( ) 
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 (for fun)  

(for function) 

 

c

 
 

 

 

 

 

 



�

10 

 
 

  

(Tridacna spp., giant clam)

 
 

  

 
    



11 

 

 
NGO

(OFI) 
 

 

 ( CITES)

 (carrier) 

 (pathogens) 

 (hosts)

 

(invasive risks)  

( )  ( ) 

 ( ) 

 

 
 
 
 

 
a 

12-24  
b 

(sedation) (anesthesia)
(salinity)

 
c 

 



�

12 

2   

                ( ) 

 
Asia 

(Philippines)  1.  
2. * (Indonesia)  

(Thailand)  (brackish water)  
(Hong Kong)   
(India)   

(Vietnam)  
1. (Hippocampus spp.)  
2. (Tridacna spp.) 

(Sri Lanka)   
(Myanmar)   

(Singapore)   
 

South America (Brazil)  

1.  
2. 

(Holacanthus spp.)
(Pomacanthus spp.) 

(Peru)  
(Characinidae)

(Corydoras spp.) (Loricariidae, 
plec pleco) 

(Colombia)   
 

(Venezuela) 
 (Corydoras spp.)

(Characinidae) 
(Argentina)   

 
Africa 

(Tanzania)  (cichlid) 
(Congo)  (Polypterus spp., bichir) 

(Guinea)   

(Kenya)  (Holacanthus spp.)
(Amphiprioninae)  

 
Europe 

(Germany)  (African rift lake cichlid) 
(Belgium)   

(Czech)  
(Characinidae)

(Loricariidae) (Apistogramma spp., 
dwarf cichlid) 

(Netherlands)   
 

Australia and 
Oceania 

(Australia)  (Chaetodontoplus 
spp.) 

 
(New Zealand) 

  

(Hawaii)  (marine angelfish)
(tang or surgeonfish) 

(Palau)   
* 90% 
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 (

brackish water) 

5,000 1,800

a

 (animal welfare) 

 (

)  ( )

 

 

95% 

�



�

14 

40% 

 

(Characinidae)

 

(Channa spp., snakehead)  

(Cyprinidae)  (Balitoridae, 

loach)  (Polypterus 

spp.)  ( weakly electric fish) 

 ( )

 (Apistogramma spp., 

)  (Pelvicachromis 

spp.)  (Cyprichromis 

spp.)

 

-

b

 

 

 

 (

) 

60% 

 

(livebearer)

85%

 

(anemone fish)  (damselfish)  
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 (tang)  

(Pomacanthidae)  (goby)  

(Hippocampus spp., seahorse) 

5%  (hybridization)

 

 (Betta splendens var.)

 (Pterophyllum spp., freshwater 

angelfish) 

 (Tridacna 

spp., giant clam) 

 

 

 

 



�
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17 

  

 

 (entrepot trade, intermediary 

trade) 

 

 (Osteoglossum spp.)

 (Pterophyllum altum, altum 

angelfish)

 



�

18 

 
 
  
 

 
a 

(monitor  
 

lizard)

 
b 

(migration)
(overfishing)

 
 
 
 

3   

 1 /             

1 Pomacentridae /  Pomacentridae /  

Damselfish / Anemone Fish 
(Amphiprion ocellaris) 

(A. frenatus) 
(A. clarkia) 
(Premnas biaculeatus) 

2 Acanthuridae /  Others teleost /
 

(Acanthurus leucosternon) 
(Zebrasoma flavescens) 

3 Pomacanthidae /  Pomacanthidae /  

(Pomacanthus)(
) 

(Holacanthus)(
) 

4 Balistidae /  Invertebrate / 2  

5 Chaetodontidae /  Hard and soft coral /
 

 

6 Labridae /  Acanthuridae /   

7 Syngnathidae /  Syngnathidae /  (Hippocampus spp.)  
CITES Appendix II since 2004 

8 Others teleost Labridae /   

9 Invertebrate Balistidae /   

10 Hard and soft coral Chaetodontidae /   
1 OFI (Ornamental Fish International), Aqualog and AnimalBooks 
2 / (coelenterate) (echinoderm)

(mollusca) (crustacean)  
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a 

 

 



�

20 

 

5,000 1,800  (

) 

 ( ) 

 

 

 

 

 (thrips, 

) 

 (hydra)

 (planaria) 

 

(moss cake) 

QR code

 

 



21 

 (cannibalism)b 

 (

) 

 

 

 (Neocaridina spp.) 

Cambarellus Cherax

Procambarus

 (autotomy)c

10

 (Caridina multidentata, 

amano shrimp) 

100

/L  (5



�

22 

15 /L) 

 
 

 

-

9

 (wrasses) 

 (surgeonfish tang fish) 

5%

 

1 2 cm

 (Pegasidae) 

20 30 cm

 (Diploprion bifasciatum)  

(Synchiropus splendidus) 

 
 

 

 

(

small polyp 

stony, SPS large polyp 

stony, LPS) 

 (intraspecies)  (interspecies) 



23 

 

12 24

1 : 3

1 : 5

SPS

 
 

 

 (apoda)

 (lizard)  

(skink)

 

 

(anti-bacteria) 
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24 

10 50

 
 
 
 

 
a 

 
(wholesale) (retail)

 
b 

 
c 
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4  -  

                                      
(ml/g BW)

Pomacentridae1 

Amphiprion 

ocellaris  

1.  
2.  
3.  
4.  
5.  

42±6 

frenatus  52±8 

perideraion  35±6 

sandaracinos  65±10 

sebae  55±6 

clarkii  85±8 

polymnus  74±12 

Premnas biaculeatus  62±14 

Chromis viridis  38±4 

Pomacentrus amboinensis  22±4 

Apogonidae Pterapogon kauderni  75±12 

Pomacanthidae 

Pomacanthus imperator 2 83±6 

Centropyge bicolor  45±8 

Centropyge loriculus  68±7 

Labridae Coris gaimard  48±6 

Pseudochromidae Pseudochromis paccagnella  35±4 

Acanthuridae Zebrasoma flavescens  43±12 

Syngnathidae Hippocampus trimaculatus  48±6 
1 Chromis 
viridis  

2  
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 (abundance)

 

�



27 

 

 

 

1950

 (styrofoam box) 

3 40

 

 
 

 

 
 

a

b

c 



�
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 (https://goo.gl/1ERQ8A)  

 (recovery) 

 

(metabolism)  (excretion) 

 

 

 

1/4

C

 



29 

 

 

 

 (World Organisation for Animal 

Health, OIE)

 

(positive) 

 

(methyl blue) FMC (formalin, malachite 

green methylene blue ) 

 
 

 

 

 ( ) 

 



�

30 

 
 

 12

24

 
 

 

d (dead on arrival, DOA) 

 

 (packaged list)
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24

 
 

 (airway bill, AWB)

 (AWB code)



�

32 

 
 

 
a 

 

 
b 

 
c (

)

CITES
CITES permit  

d 

DOA
24

 
 

5  -  

             
      

 48             

(Teleost) 

(Pomacentridae) 80-90% 70-80% 1.  
2.  

a.  
b.  

3.  
4. /  
5. -

1.
 

2.  
3. /  
4.  
5. /  
6.  

(Acanthuridae) 70-90% 70-80% 

(Pomacanthidae) 90-100% 90% 

(Gobiidae) 95-100% 80-90% 

(Chaetodontidae) 80-90% 70-80% 

(Syngnathidae) 100% 80-90% 

(Labridae) 70-85% 60-70% 

(Balistidae) 90-100% 90% 

(Invertebrate) 

/  100% 100% 1.  
2.  
3.  
4. /  
5.  

1.  
2.  
3.  

/  100% 100% 

/  80-90% 60-70% 

/  100% 90-100% 

 100% 100% 
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a  

 

�



�

34 

 

90% 

 

(Apistogramma spp.) 

 

(crayfish)

 

 

 

 

 

24

pH

pH  



35 

24

1.5 2

24

 

b 

c

1 3

6

 

 

 

(polyethylene, PE) 

10

 



�

36 

3 : 

1

 ( )

 ( Apistogramma 

spp. )  (killifish) 

2

 

 (clips ) 

1
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d

 

10 15 mm

pH

 (probiotics) 

 
 

 

 

 

8,000

 



�
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(African lungfish, Protopteridae) 
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�

40 

AWB code

 
 

 
a 

 

b 

(live rock)  
c (labyrinth organ)

(mudskipper) (swamp eel)

 
d 

(Terminalia catappa magic leaf)

(tannin )

 
 
 

6  -  

     
 

                                       

 /    

    

 

 

 

 

 / /    

 / /  /   

 ( )/ /    

 / /  2   

 / /  -  

 / /    

 / /  /    
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( ) 

 ( )
a

b 
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c

 

E-mail

 

 

 ( ) 

 

 

 

 

 

 



43�

 

 (telegraphic transfer, T/T) 

 (Western Union Quick Cash) 
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�

  
  

(Protomyzon pachychilus)   



45�

 

 

 

 

 

 (Convention on International 

Trade in Endangered Species of Wild Fauna 

and Flora, CITES )  

(https://cites.org/eng/app/index.php)



46 

1

1

 

 

 

FRP

1 2

 ( ) 

 ( ) 

 

 
�

 
 

  

   



47�

 

 

 

 

1 2

12 24

 
 
 
 

 
a (biodiversity)

 
b 

 
c 

 



48 

7  - (Atyidae) (Caridina spp.)
(Neocaridina spp.)  

                                  

12    
1 1

  
10    /   
8  a    
6    

1 2 

(I)  
5  

 
1.  
2.  
3.  

 (II) c  

4  b

  

3   

/

/ /

 

 
1.  
2. d 
3.  
4.  
5.  
6.  

2  (48 )  
24    

12 3 
12    
6    

4 4  /   

2    

 - - e  
1-4  

 
( ) 

                                 

 
     

 
 

/
 

 
 

 
     

1 1 � � � � - � 
1 2 � � � � - � 
12-24 3 � � - - � - 
8 4 � - - - - - 

 
a ( )  
b 

 
c  
d  
e  

 



�

49�

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 (species-specific)a  

 

 



�

50 

 

 

 

b 

 

 

 

 

 

 

1

1  

 



�

51�

c

 

 
 

 

1 1

 

 

 
 

 

 

 (

)

 



�

52 

 ( ) 

 ( )

 

(bar code QR code) 

 

24 96

 
 

 (

) 

 (schooling) 

 

pH

12

3

 
d



�

53�

 (negative) 

 

 

 
 
 
 

  
  

(Tatia musaica)  
 

 



�

54 

 (pigmentation)  

(coloration) 

 (  

 

 

  
  
  

 
 

 



�

55�

) 

1 2 C

 

 

 

 

3

 ( CITES appendix II)

1

3

1

 
 
 
 

 
a 

 
b 

(exotic species)

 
c 

 
d 



�

56 

8   

( ) 
  

 
( ) 

(18 kg/ )1

( ) 

 
(%)

7
  

(%) 
     

 (5-6 cm) 
Cichlasoma sp. hybrid 

40 320 

3 5 

Cichlasoma 
synspilum 
(�) × C. 
citrinellum 
(�) 

72 192 
 (6-7 cm) 2 

Cichlasoma sp. hybrid 
40 200 
72 120 

 (7-8 cm) 3 
Cichlasoma sp. hybrid 

40 160 
72 96 

 (11-12 cm) 4 
Sciaenochromis fryeri 

40 100  
72 60  

 (4-5 cm) 5 
S. fryeri sub-adult coloration 

40 680  
72 408  

 (4-5 cm) 6 
Aulonocara rubescens 

40 680  
72 408  

 (10 cm) 
A. rubescens adult 

40 110  
72 66  

 (4-5 cm) 
Labidochromis caeruleus 

40 680  
72 408  

 (10-11 cm) 
L. caeruleus adult 

40 110  
72 66  

 (4-5 cm) 
Pseudotropheus zrbra albino 

40 680  
72 408  

 (10-12 cm) 
Pseudotropheus zrbra albino 

40 110  
72 66  

 (3 cm) 7 
Tropheus duboisi 

40 800  
72 480  

 (3-5 cm) 8 
Lamprologus leleupi Orange 

40 240  
72 144  

 (1-2 cm) 9 
Neocaridina denticulata var. 

40 2500  
72 1500  

 (10-12 cm) 
Cyprinus carpio koi 

40 180  
72 108  

1 60 × 30 × 45 cm ( 81 ) 60 × 40 × 45 cm ( 108 ) (
× × /1000)  

2 200 / -20 40 20-40%  
3 140 (70 × 2 )/ -18 8-9cm 100 (25 × 4 ) 
4 20-25 2-4  
5 200 2 ( 100 )  
6 Aulonocara

20% 
7 60 ( 4 240 )/18

 
8 60 ( 4 240 )/18 4-5

 
9 ( 12 ) 1200 ×2/ ( 2400 / ) (18-20 )

400 × 4/ ( 1600 / ) 



�

57 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

a

�



58 

 

 (

)  

20 100% 

 

 

( )

-

 
 

 

 



�

59 

 (juvenile) 

 (sub-adult) 

 

( )

3.5 4.0 4.5 6.0

350 300 /5

 
 

 

 (lobster)  

(Panulirus spp., spiny lobster)  

(Marsupenaeus japonicas, kuruma shrimp)

 (Turbo spp.)  

(scallop)  (Oxyeleotris marmorata)

 (Monopterus albus, swamp eel) 

 (Anguilla japonica) 

 (

)  ( )

 (Protopterus spp., 

African lungfish) 

 

 



60 

 (Septaria spp., limpet)  

(hermit crab) 

 
 

 

 ( ) 

 

 
b

 

(Loricariidae, pleco)

 (Tetraodon spp., pufferfish)

(Hydrocynus spp., goliath tiger fish

)  (Hoplias spp., wolf fish)  

(piranha) 

 

 

 

 

 



�

61 

  
  

  
  

  
 

Corydoras

5 35 /2

 (Aspidoras pauciradiatus)

 (Corydoras hastatus)  (C. 

pygmaeus) 



62 

60  

10 20%

24

 

 

 

 

 

 (moss)

pH

 

MS-222 (tricaine methanesulfonate)

 (benzocaine) 2-PE 

(2-phenoxyethano)

clove oil eugenol isoeugenol



�

63 

 (euthanasia) 

 

 

 

 

 

20

 



64 

 

 

 

24

 

 
 

 
a 

 

 
b 

5,000
2,000

 

 

9  -  

                         

1   � � �  
2   �    
3  � �  �  

4    � � - (total ammonia-N)
5 ( )   � �  

6    � �  

7   �  �  
8    �   
9   � �    



�

65�

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

40 60

 

a

�



�

66 

 

 

 

 (

)

 

2 3

 

b

 

 

 

 



�

67�

 ( )

/

 ( 05/38 38

5 ) 

 

22 26

72 80

 

 

c

 (poikilothermic 

animal)

 

 (radio 

frequency identification, RFID) 

 
 

 

48 64

 (labyrinth fish

anabantoids) 



�

68 

 

ppm

 
 

 

pH

 

(biomass)

pH

 (

)

 

pH

pH

pH

pH

 (RFID) 

pH

 

pH

pH  (NH4
+



�

69�

)  (NH3

) 

 (TAN) 

pH

 
 

 

 ( ) 

 

-  (total ammonia-N, NH3/NH4
+) 

 

- pH

-

 

 

 



�

70 

 
 

�
�

pH
 

 
  
  

 



�

71�

  

  

 

( )
 

  

 

RFID

  



�

72 

 
a 

 
b 

 

 

48
 

c 

30-40
0-10

 
 
 

10  -  

     

 
     

          *      

     

 / ( )/    

 

 

 

 

     

 -  /   

 ( ) /    

 /  2   

   -  

 /  /    

 / /    

  -  

* ( )  
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73 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

70

50

 

 

�



�

74 

 

 

 

 ( )

 ( )

 

 
 

 

 ( a ) 

 (

)

 



�

75 

  
  

  
  

  



�

76 

 

b

 
 

 

 ( )

 ( )

 

 
 

 

c

 



�

77 

 (specific)

 (

)

 

 

 

 

 

MS-222 2-PE �-

 (quinaldine) 

 (clove oil)  (eugenol) 

 (isoeugenol) 

 

MS-222

2-PE

�- 3

10



�

78 

 

 

 

 

 (stage I) 

 (stage II) 

 (stage III) 

III(A)

III(B)

 

(stage IV)

 (

)

 (stage V) 

 

pH

 

( )

 

 

 

 



�

79 

  

 
 

(anesthesia)
(recovery)

 
 

  
  

   



�

80 

 ( )

 

 

 

 

 
a 

 
b 

(spine)

 
c ( )

 
 

11   

         

1  
1. ( ) 
2.  
3. 1 

2  1.  
2.  

3  
1. Bio-clotting 2 
2.  
3. (buffer) 

4  1. 3 
2.  

5  1.  
2.  

1  

2 ( ) 

3  



�

81 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

a

 

�



82 

 

 

 

 
 

 

pH

 

 



�

83 

 (

)

 

 
 

 

 

75

 

 

 

 



84 

b 

 

c

 

 

 

 

 

( )

 ( 2 4 ) 
d  

 ( )

 (DOA) 

 



�

85 

pH

 

 

 

d

 

1/2

pH 2 4

 

pH

 (

) 



86 

 

 

 

 

 

12 24

24

 

 (

Camallanus spp.)  (

)  

 (OIE) 



�

87 

 

 
  

   

 

(Cyphotilapia gibberosa)
 

  

 

 

 

 

24

 (

) 24

 

(DOA)

DOA

 



88 

 
 
 
 

 
a FOB (free on 

board )

( )

 
b 

 
 

 
c 

(
)

(item code)  
d ( 4 2 )

pH

12   

               
                     

                 
  

   
pH 

   
  

   
  

   
   

 

 
/  

�  � �   
 � � �    
 � �     

    �    

 
 /     � �  
     � �  

     �   

 
     �   

     � �  
      � �  

 
 1 -    � � 
 2 -    � �  

 3 
   � � � �  
   � � � �  

      �  
1 

 
2 

 
3 

 



�

89�

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

 ( ) 

 

70

a

 

(Cardisoma armatum)�
�
�



�

90�

 

 ( ) 

1

 

 (show guppy)

 

(fancy guppy)

 

 

 (chitin) 

 (metamorphisms)

 (sex 

dimorphisms)

 

 



�

91�

 (Caridina spp.) 

 (Neocaridina spp.) 

10

 

 

 (

Apistogramma spp. )  (

Corydoras spp. ) 8

 ( ) 

 (pufferfish)

 (Toxotes spp.) 

 (Selenotoca multifasciata, spot-banded 

scat) b 

 (Eleotridae, sleeper gobies) 

 (hillstream loach) 

 ( Balitoridae

Gastromyzontidae Nemacheilidae

) 

 

 (

)

 
 

 

c

 

( )

20 40%

80%  



�

92�

24

 
 

 
8 15

 (Metynnis spp., 

silver dollars)

d 

 ( ) 

 
 

 

 (Anableps spp., four-eyed fish)

 

(Polynemus paradiseus, paradise threadfin)

 



 

93 

 

 (

)  

(pipefish) 

e 

 

 

 (

Labroides dimidiatus) 

 (Synchiropus splendidus)

 

 

 
8 12  (Balistidae, 

triggerfish)  (

)  (basslet) 

10

 (Siganus spp., 

rabbit fish) 

 

(Tetraodon spp., pufferfish)

 (Lactoria cornuta, longhorn 

cowfish) 



�

94�

 
 

 

12

20 35

6

20 25  (

)

 
 

 

  

 

 

 

 ( ) 

80

96



�

95�

 
 

  

  
  

 

 
   



�

96�

 

 ( ) 

 

 (

)     

 

 

    

 

 
 

2 5

 

 ( ) 



�

97�

 

(Palaemonidae) 

 (Macrobrachium spp.) 

S 50

100  ( 50 /

1.5 cm) SS

20 25 /

 

 

f

 

 ( )

 



�

98�

pH

2 4

 

    

 

 

 

 

 (

)

 



�

99�

 

 
 

 (Neocaridina spp. var.) 

 

(Neocaridina heteropoda var. Red) 

 (N. heteropoda var. Super 

Red)g  (N. 

heteropoda var. Sapphire)  

(N. denticulate var. Gold Back)  

(N. heteropoda var. Rili)

pH

h

2.5 150 400

22

24  

 (Caridina logemani var.) 

 (A S )

100 120 /1.5

500 ml

 



�

100�

 (Caridina multidentata) 

1%  

 

( ) 

2

 
 
 

 
(Caridina multidentata)

     

 

 

 
 

 

 
 

 (Macrobrachium spp.) 



�

101�

 (M. lar) 

 

 ( i ) 

 

 ( Cambarellus

CPO C. patzcuarensis

)

3 5

 
 

 (Periclimenes brevicarpalis)  

(Thor amboinensis) 

 (Rhynchocinetes 

spp.)

6 10 /0.5

pH

 

 (Lysmata spp.) 

 (L. amboinensis)

 (L. debelius) 

 (L.wurdemanni) 

 (



�

102�

)

3 4 5 150 200

250

 
 

 

(Lysmata debelius) 
 

 

(Stenopus spp.) 

150

 

10% 0.1%

2 4



�

103�

 
 

 
a 

 
b 

 
c 

(yolk sac)
(moonfish) (balloon platy)

(swordtail fish) (molly)
 

d (Neoceratodus forsteri)

 

e 

(Pomacanthus 
imperator)

 
f 

80-150
25

 
g 

 
h 24

 
i (crayfish plague)

(Oomycetes)
(Aphanomyces astaci)

 

13   

                 1 
2 

(mm) (ml/g) ( ) 
3 

 
( / ) 4 

-

(mg/L)5

 

Ancistrus sp. albino  30 20 22 D/F 1800 - 
Corydoras duplicareus  30 45 20 B� 600 - 
Corydoras maculifer  40 110 22 B� 360 - 
Corydoras sp. Black  30 65 20 B� 400 - 
Crossocheilus 
reticulatus  35-55 65 24 B 400 1.5 

Cyprichromis 
leptosoma  50 65 24 B/F 300 1.5 

�



�

104�

Danio margaritatus  15 60 20 B 180 - 
Geophagus sp. Tapajós  60 45 22 B 60 - 
Heros sp. Efasciatus  40-55 95 22 B 60 - 
Hypancistrus sp.  30 40 22 D/F 200 - 
Lamprologus leleupi  40 25 24 F 300 - 
Paracyprichromis 
nigripinnis  50 65 24 B/F 600 1.5 

Pseudotropheus sp.  25 30 20 B 2200 - 

Puntius denisonil 
 30 25 24 B/F 300 - 
 45 30 24 B/F 180 - 
 45 40   200  

Puntius padamya  40 40 24 A 660 - 
Sturisoma sp.  60 45 20 A/F 600 - 
Sundadanio axelrodi  15 60 20 B 180 - 
Xenotilapia papilio  60 140 24 B 50 - 

 

Chromis viridis  32-35 38 24  800 - 
Pomacentrus coelestis  32-42 40 24  420 - 

 

Neocaridina sp. var. 
Green  15 12 16 E 2200  

Caridina logemani 
var. Red  15 16-60 22 E 1200  

Caridina logemani 
var. Black  15 16-60 22 E 1200  

Caridina multidentata  25 
 
 14-16 E 3300  

Atyoida pilipes  40 35 18-22 E 800  

 

Lysmata amboinensis  20 40 22 E 600  

Lysmata debelius  26 60 22 E 320  

Rhynchocinetes 
durbanensis  22 25 22 E 1600  

1  
2 

(mm)  
3 A B (B� ) C D

E F  
4 81-108

25  
5 72 7  
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(lagoon)
(mangrove)
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0.25- 
1.50 250-1000
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