The Tuna — Dolphin Problem:
Impacts and Trade -offs




The Eastern Tropical Pacific
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Chlorophyll a Concentration (mg/m-?)
(Average chlorophyll - September 1997 to August 2000, SeaWiFS - NASA)
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e Symmetrical cold water
(north / south) to the east

 Warmer water to the west

Sub-Surface Temperature
(December)

e Shallow thermocline (~ 50 m)
In the east

e Deepening progressively to
the west (~150 m)




Ocean Currents & Productivity
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(Average chlorophyll - September 1997 to August 2000, SeaWiFS - NASA)




The Target Fish Species

Yellowfin tuna Skipjack tuna
(Thunnus albacares) (Katsuwonus pelamis)

What Factors Affect Tuna Distributions ?

e Food: prey concentrations
 Temperature: vertical and horizontal
* Oxygen:. aerobic / high metabolism

e Water clarity: visual predators




Association Between Tunas and Dolphins

e Small tuna swim around on their own, sometimes In
association with “logs”

e | arger tuna follow dolphins — feed on similar prey

e Food-related

- Dolphins better
at finding food ?

- Competition ?

- Faclilitation ?




The Dolphin Species

Spinner dolphin (Stenella longirostris)
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Common dolphin (Delphinus delphis)
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Figure 7. Approximate i:bundaﬁes of areas g)iteriding 200 miles from shores
FIGURE 1—Surface water masses and boundaries of the tropical ocean in the eastern Pacific, based on Wyrtki’s (1964a, 1967) analysis of coastal nations in the eastern Pa;ciﬁcﬁ Boundaries were determined by the
to long. 140°W. Boundaries are a function of the 24°C surface isotherm and the 1°C/10 m thermocline gradient. Notice that in October 1ATTC staff following procedures described in the 1958 United Nations Con-
the southern boundary ¢ eastern tropical ocean lies mostly north of the Equator, while i in March this boundary lies far to the south vention on the Terntonal Sea and Contlguous Zone. (See text for further
so that southern subtropical waters become tropical. - . , . clanﬂcatlons)
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The Purse Seine Fishery

High temperature

Low salinity _(
High pO, -

— =— = Sharp thermocline (50-100 m) =

Low temperature
High salinity
Low pO,




Fishery Exploits Tuna — Dolphin Association




High Tech Fishery
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Flow dolpnins are involved in i

The ;oroblem

> Dolpnins can pe killed during purse-seining
> Apout 2/ of yellowfin tuna are gangh[ In assc
> Yeep fisning but reduce dolpnin rmortality to accep
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Proolems



rlisiory

> Inthe early years (1960s), very nign rortality of dolpnins
— Between 200,000 zind 500,000 anirmnels per year

— Mostly eastern spinner and offsnore spotted dolpnins

> 1972 Marine Marnrmal Protectlon Act Introcduced in the USA
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— Rules apout not setting on protected sp 5
— Observers on a sample of fishing trips
— Backdown procedure mandatory

— Dolphin mortality declined to around 10,000 to 20,000 per year



History - |



Flisiory

Early 1980s - Expansion of non-Us "Jee't
Increase in overall fisning effort
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Micl 1980s — Dolpnin mortality increa
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—  Opservers on all trips, embargo on non-compliant imports

1990 - “Dolpnin safe” policy Implernented oy canneries

—  Meajority of US fleet rmoved west
1991 - Mexico cneallenged USA under GATT — and won

1992 - Internaiional Dolonin Conservaiion Prograrn starts



History - 1)



History - 1]



International Dolpnin C

Conservailon P

Dolphin mortality (thousands)
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1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006

rogreirr

> Opjectives:

- To reduce dolphin mortzality to
levels approacning zero

- To find other ways of cat
lzirge vellowfin tuna

ching

- To taxe an "ecosystern approach’”,
including reducing all bycatch

Thousands of sets / kill-per-set
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Irst Optlon for the Fuilre ..

Coniinue current practice: set on dolpnins

Mortality of dolpnins is low (relailvely)

Populations of dolpnins staple or increasing

m
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No conservation concerns, except ...

Statecd Opjecilve 2: *Reduce roriality to zer

Whnicn rmeans stopping all dolpnin seis
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Dolpnin Stocks No

Sootted dolpnin (Stenella attenuatza)

Spinner dolpnin (Stenella longirosiris)
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19%
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2006 Crulse — Populailon Estlrmaie



Oceanograpnic Variapility
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A

Mean ternperature of the world
Jcear from the surface
nrougn 3000 -rneter deptn for
ne period 1948 to 1998,

l—l

ontent occurr@l 1 300 -1000
neter layers of eac 'rJ OCesln,

[ne Atlantic and Paclfic

Ocedar

s nave undergone anet

vvrlrrrJrJJ since the 1950s and

the J f]lrlﬂ Ocean has warmed
: 1OV e

The warrning Is not rmonotonic

Changing Ocean



Dolpnin Siocks
Respornding
(2008)

Eastern Tropical Pacific Ocean Dolpnin Populaiions
Irmproving - ScienceDally (June 6, 2008)

spinner dolonins in the eastern tropica
are increasing after peing Severely depleted pecause
of accidental deatn in tn ]
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Second Opilon for the Fuiure

Cnange current praciice: set on logs / scnools

Mortality of dolpnins is low (relaiively)
Populations of dolpnins staole or increasing
No conservation concerns, except ...
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Stated Opjecilve 3: *Take an ecosysierr
approacr, Including reducing all oycaicn”
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Corisequences
of stopping
cdolpnin sets: orn
tuna produciion
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Dolophins

Small tunas
Mahl rneni
Snearks

Wahoo

Rainpow runners
Otner small fisn
Billfisn

Yellowtall
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1

‘Ecological Assessment
Log” fishing “Dolpnin " fishing

TUNA CATCHI:
Average size of tuna 2.1 ky - 22.7 - 56.8 kg
Reproductive Irnrnature - MeaiiLire
condition
Discards of tunas 20% - 0.5%
BYCATCH (per set)
Dolphins <0.1 + 0.5
Sezl turtles 0.1 - <0.]
Sharks 13.4 - 0.5
Meini rnahi 40.3 - <0.1
Wealhoo 5.2 - <0.1

Billfishes 0.9 - <0.1

+ + + + +
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