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- Fish species alteration
- ® Sardine

| Sardinops melanosticutus

_ A Chub mackerel

Scomber japonicus

B Japanese anchovy
Engraulis japonicus

® Jack mackerel
Trachurus japonicus
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Time to be eaten by jellyfish (sec)
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Tolerance to jellyfish
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“ .( Red sea bream ANCNOVY
Chub mackerel
Leather jacket Masuda 2011. J Fish Biol 78: 1323-1335.

Miyajima et al. unpublished data.

Anchovy larvae
a - ,‘m. B e b 20 mm SL
(hatchery-reared)

Anchovy larvae rely on their transparency for predator avoidance
---> Adapted in turbid environment to avoid visual predator



Survival rate (%)

50
40 f
30}
20 |
10|

100 [
80 |
60 [
40

20

100 [
80 |
60 [
40
20

100

80 |
60 |-
40 |
20 b

100
80

60 [
40
20 |

> mm O <7s W 554
Jack Jelly
0
10 mm
* ]
* *
1 ! b i
- a a —H
15mrTI1 * ] * .
* B b B
a |
a
i ]
il * ] *
I I b|
a a J
I 1
_-25mmT
g * | bl =t
o P { :
N )
[ ] |
0 50 300

Turbidity (ppm)

Ohata, Masuda, Yamashita
2011. J Fish Biol 79: 2007-18.

Turbidity did not work as
a refuge against jellyfish
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*1 Shoji et al. 2005.
Mar Biol 147: 863-868.
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Feeding jellyfish to red sea bream
Pagrus major
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1. Starvation
2. Moon jellyfish
3. Pellets

4. Pellets.&.jellyfish
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(10 Ind. X 3 or 7 tanks,
117 days)

Miyajima feeding jelly to red sea bream
(Sep 2010, Maizuru Fish. Res. Stn)



Four months later
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(Dec 2010, Maizuru Fish. Res. Stn)
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Tilting behavior

Defined by Uchida et al. 1993.
Nippon Suisan Gakkaishi 59:
991-999.
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yajima et al. unpublished
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Behavior and body contents of jellyfish-fed pufferfish

Activity (
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Starved Jelly Pellet Pellet & Jelly

Lipids(%) 7.06c 6.71c 19.4a 16.3b
DHA (%) 9.6b 12.4a 10.4b 12.1a
Glysin 27.8b 47.9b 134a 111a
Glutamic acid 39.3b 75.1a 44.3b 46.3b

(mg/100g d.b.)






Temperature of jellyfish consumption
by threadsail filefish
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Filefish feed on jellyfish (Aurelia) polyps
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Miyajima et al. unpublished data (2012)
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Commensalism
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Why jack associates with jellies?

1. Predator avoidance

2. Feeding
3. Migration

Q@A



Predator avoidance?

(Aurelia sp.) ——

Associlation

Predator | Jelly & Predator
(Scomber japonicus)



Predator Jelly &
Predator




Feeding jelly to jack

Provide jellyfish —No feeding
(Aurelia sp.)
to jack mackerel

Masuda 2006. Fish Sci 72: 1225-1235.



Jack utilize jelly as a prey collector ?

Artemia & Jellyfish Artemia

Masuda et al. 2008. Fish Sci 74: 276-284.
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Frequency

06 Tsushima

Cv=17.0
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Predator density assessed by
Fin—kiclg lransect
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Masuda 2009a Hydrobiologia 616: 269-277.
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Phytoplankton

Sardine
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Anchovy
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Warm temp.

Chub mackerel
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Jack mackerel

Other fishes
Masuda 2009b AquaBiosci Monogr 2(2): 1-56.

Jellyfish



Conclusion

Fish—jelly interaction is species—specific and size

,( tag e) dependent
-

e’an be energyﬁd nutrltlou s;s;urce fo

T“ 5 1
i ey . [ . ;. d
e r—_-'-r-l: "3 b o b

. .- . r i

o
b
\
ar>

(Nov 2004 grfVlziZte)



Reproduction

/700

N W B O O
o O O O O
o O O O o

No. of eggs per body weight
o
o

0 -

Sardine

Nishida 2004 Aoki 1996
Yamada et al. 1998

R ——
Anchovy

Tsuruta 1992



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47

