Jellyfish fisheries of the world — past, present, and future
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A 1200 pound, Yield Grade 1 steer yields
518 pounds of retail cuts from a 750 pound
SHORT PLATE & FLANK

carcass.
Siirt Siwak Flark Stoak
BRISKET & FORESHANK

Erishat, Whole Brisket, Fiat Hatt

A 1200 pound, Yield Grade 2 steer yields

502 pounds of retail cuts from a 750 pound
carcass.

A 1200 pound, Yield Grade 3 steer yields

435 pounds of retail cuts from a 750 pound
P carcass.
Briskat, Point Hat Shank Cross Cut
) Key to Recommended Cooking Methods Of the retail cuts, on a carcass weight
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- o - 1= Marinate & Gril or Broil ® Stew 31 a/" are steaks
i iati * . S Sk - 31% are roasts
American Angus Association = Skillet Braise 38% is ground beef and stew meat
3201 Frederick Ave., St. Joseph, MO 64506 o Stir-Fry ®  Pot Roast
(816) 383-5100 » www.angus.org

Meat cut photos and key to recommended cooking methods courtesy of The Beef CheckofT.
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Zhang Hua (232 — 300 A.D.) | Jin Dynasty
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[4.2.12] patina de abua sine abua: pulpas piscis assi uel elixi minutatim facies
ita abundanter ut patinam qualem uoles implere possit. teres piper et modicum
rute, suffundes liquamen quod satis erit et olei modicum et conmisces in patina
cum pulpis sic et oua cruda confracta, ut unum corpus fiat. desuper leuiter
conpones urticas marinas ut non cum ouis misceantur. inpones ad uaporem ut
cum ouis ire non possint et cum siccauerint super aspargis piper tritum et inferes.
ad mensam nemo agnoscet quid manducet.
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Attack of the jellyfish: Sea creatures shut
down ANOTHER power station amid claims
population surge is due to climate change

By DAILY MAIL REPORTER
Last updated at 8:10 AM on &6th July 2011

C2 Comments (42)| ] Add to My Stories | B8 Share ELke < K

Another power station was shut down by jellyfish today amid claims that climate change is causing a
population surge among the species

A huge swarm clogged up the Orot Rabin plant in Hadera. Israel. a day after the Torness nuclear
facility in Scotland was closed in a similar incident

Hadera ran into trouble when jellyfish blocked its seawater supply. which it uses for cooling purposes
forcing officials to use diggers to remove them
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Nuisance: A digger drops jellyfish cleared from the power station in Hadera, Israel
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Jellyfish attack destroys salmon
A jellyfish invasion has S, 20

wiped out Northern Ireland's
only salmon farm, killing
more than 100,000 fish.

A Northern Salmon spokesman
said last week's attack could
cost more than £1m.

Billions of small jellyfish, known ‘ A
as Mauve Stingers, flooded The density of jellyfish stopped
into the cages about a mile workers from reaching cages

into the Irish Sea, off Glenarm

Bay and Cushendun |2 oeen] Enlarge Image

The jellyfish covered an area of up to 10 square miles and z
depth of 35 feet. Rescuers tried to reach the cages but the
density of fish made it impossible.

Managing director John Russell said he had never seen
anything like this in 30 years in the business.

"The sea was red with these
jellyfish and there was nothing
we could do about, it,
absolutely nothing," he said.

"It's a disaster for this company
- you cannot legislate for
something like this."

He says the firm could take at
least two years to recover.

The company has some
high-profile clients, with Irish
chef Richard Corrigan serving
Glenarm salmon to the Queen
on her 80th birthday last year
as part of the BBC's Great
British Menu programme.




B Increase (high certainty) — 10 (22%) [] Stable/Variable — 14 (31%)
Increase (low certainty) — 18 (40%) ] Decrease — 3 (7%)

Brotz et al. 2012
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Food for Thought

We should not assume that fishing jellyfish will solve our jellyfish
problem
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Whether jellyfish are increasing or not in the global ocean is a subject of some debate, but the fact remains that when they bloom, jellyfish an
negatively affect local economies. Despite this, there has been no robust debate about the idea of deliberately removing jellyfish as a means of
population control. Here, we discuss theeffects of fishingfor jellyfish, either asa sustainable resource and / or as away to simply reducetheir nuisance
value, on both individual jellyfish populations and the ecosystem. Given that the drivers influencing each loal bloom are different, or that the
effects of more widespread drivers may be manifested differently at each locale, our priority at population control/use needs to be more basic
research on jellyfish. While we do not advocate a no-fishing approach, we emphasize the need to be cautious in embrading jellyfish fisheries as
a panacea and we need to consider the management of each bloom on a case-by-case basis.



Some concerns about fishing for jellyfish

* Only some species are ‘edible’

* Alum used in processing (health & pollution)
* Minimal research (ecological effects?)
 Minimal management (possible conflict)

e Desire for sustainable fisheries (hatcheries)
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Catch Reconstruction

1. ldentification and validation of existing reported catch time series
(e.g., FAO statistics);

2. ldentification of countries and time periods not covered by (1),
i.e., missing catch data, via literature searches and consultations;

3. Search for available alternative information sources to supply the
missing catch data in (2), through extensive literature searches and
consultations with local experts;

4. Development of data anchor points in time for missing data items;

5. Interpolation for time periods between data anchor points for total
catch;

6. Estimation of final total catch time series estimates for total catch,
combining reported catches (1) and interpolated missing data
series (5).



Rhopilema esculentum




Rhopilema esculentum Nemopilema nomurai
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Jellyifsh Landings (000's tonnes)
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Countries currently fishing jellyfish

China
Thailand
India
Vietnam
Indonesia
Mexico
Bahrain
Malaysia
U.S.A.

Japan

Myanmar

Iran

Sri Lanka

Pakistan

Russian Federation
Philippines

Korea (South)

Australia
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Cao et al. 2015, Science




Target Species

Family Species

Cassiopeidae Cassiopea ndrosia
Acromitus hardenberqi
Catostylus mosaicus

) Catosylus perezi
Catostylidae Crambione mastigophora
Crambionella annandalei
Crambionella orsini
Crambionella helmbiru
Crambionella stuhlmanni
Cepheidae Cephea cephea
Cotylorhiza tuberculata
Lobonematidae Lobonema smithi
Lobonemoides gracilis
Lobonemoides robustus

Lychnorhizidae Lychnorhiza lucerna
Mastigiidae Mastigias sp.
Phyllorhiza punctata

Rhizostoma octopus
Rhizostoma pulmo
Rhizostomatidae |Rhizostoma sp.
Rhopilema esculentum
Rhopilema hispidum
Rhopilema nomadica
Rhopilema verrilli
Rhizostomatidae? [(suspected unique sp.)
Stomolophidae Nemopilema nomurai
Stomolophus meleagris




Target Species

Family Species Class Order Family Species

Cassiopeidae Cassiopea ndrosia Carybdea rastoni
écrom/tus harde_nbera/ Cubozoa |Carybdeida Carybdeidae |Chiropsalmus sp.

atostylus mosaicus
, Catosylus perezi Tamoya sp.

Catostylidae Crambione mastigophora Coronatae Periphyllidae |Periphylla periphylla
Crambionella annandalei Cyaneidae Cyanea nozakii
Crambionella orsini Chrysaora pacifica
Crambionella helmbiru Pelagiid h p -
Crambionella stuhlmanni Scyphozoa glidae rysgora p _ocam/a

Cepheidae Cephea cephea Semaeostomeae Pelagia noctiluca
Cotylorhiza tuberculata Aurelia aurita

Lobonematidae  |Lobonema smithi Ulmaridae  |Aurelia labiata
Lobonemoides gracilis Aurelia sp.

Lobonemoides robustus

Lychnorhizidae Lychnorhiza lucerna
Mastigiidae Mastigias sp.
Phyllorhiza punctata

Rhizostoma octopus
Rhizostoma pulmo
Rhizostomatidae |Rhizostoma sp.
Rhopilema esculentum
Rhopilema hispidum
Rhopilema nomadica
Rhopilema verrilli
Rhizostomatidae? [(suspected unique sp.)
Stomolophidae Nemopilema nomurai
Stomolophus meleagris




e <100 @ 100-1,000 ‘ 1,000 - 10,000 ‘ 10,000 - 100,00 . >100,000 @ historical or test fishery
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