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NOAA Fisheries, Harvesting Systems Unit began PLL
bluefin tuna mitigation research in 2007

2011 — Weak hook requirement (16/0 circle hook with
round wire stock that is no larger than 3.65 mm in
diameter)

~ Standard 16/0 Experimental 16/0
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'@' 2012 Weak Hook

Research Objectives

* Improve the precision of the point estimate and
confidence interval of the reduction of bluefin tuna
achieved with 16/0 weak hooks

 Use Hook Timers and Time Depth Recorders to
better understand the process of fish escapement
from weak hooks

 Deploy PSAT tags on yellowfin and bluefin tuna
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@ 2008-10 Experimental Design
W Gear Configuration

Control: Standard 16/0
Mustad 39960

Treatment : 16/0 Weak hook
Mustad 39988

Control ‘
Control Control Control
Treatment Treatment Treatment

Control

Treatment Treatment

Hook timers (HTRs) 300 hooks
150 on each hook type

Temperature Depth Recorders (TDRS)
150 weak hooks, 9 m above hooks
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Hook Timer
Lindgrin Pitman
HT 600

600 m

Temperature Depth Recorder
Lotek Wireless

Model LAT1400

1000 m

Data point every 1-2 minutes

Hook timers and
Time Depth Recorders
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Research Effort

2012 Research
—2 Vessels
—111 Sets
—51,067 Hooks

2008 — 2012 Research
—8 Vessels
—A418 Sets
—245,881 Hooks
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2008 - 2012 Results

CPUE (x1000) 311 sets
n Control EXp. % P-value
Reduction
Bluefin Tuna 134 0.71 0.38 46.0 0.0007
Yellowfin
=10 3312 13.68 13.26 3.1 0.3723
Total Count
Yellowfin Kept | 2547 10.68 10.04 6.0 0.1203
Swordfish
Wordis 290 1.139 1.22 -7.1 0.597
Total Count
Swordfish kept | 69 0.325 0.24 27.5 0.2283
Dolphin Fish 918 3.93 3.54 9.9 0.1201
Wahoo 375 1.72 1.33 22.3 0.0173

* Negative value denotes increase

Fisher’'s Exact Test
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FISHERIES 2008 - 2012
SERVICE Bycatch Results
CPUE (x1000)
n Control EXp. % P-value
Reduction

Blue Marlin 157 0.64 0.63 1.3 1
White Marlin/
Roundscale 172 0.57 0.83 -45.7* 0.0178
Spearfish
Sailfish 62 0.28 0.22 22.9 0.3741
Large
Coastal 108 0.48 0.40 16.9 0.3865
Sharks
Pelagic
Sharks 33 0.14 0.13 5.9 1

* Negative value denotes increase Fisher’s Exact Test
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Bluefin CPUE and
Straightened Weak Hook (escapes)
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Straightened Hooks with TDRs

81 straightened hooks (escapes) with TDRs
72 with HTRs times (bite times)
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HTRs and TDRs to Evaluate
Straightened Hooks

First Step

Develop an evaluation criteria using observations of
known interactions to:

e Characterize fish activity
« Characterize mortality events

12
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TDR profile
(no direct fish interaction)

Deployed Retrieved

09:53:28

100 R

Vessel interaction

.
120 Indirect fish interaction

Time(24 hr)
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Bluefin tuna (live)
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Yellowfin Tuna (mortality)
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Bluefin Tuna (mortality)
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@ Criteria for evaluating depth
profile of straightened hooks

When possible, use HTRs to confirm bite time

When interaction apparently ceases, compare the depth
profile from hour before the bite with one hour after
the interaction ceases

When interaction continues throughout the set, haul
time is used as the end of interaction

When needed, TDRs on nearby hooks were used to
clarify the interpretation of the interaction
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Straightened hook depth profile
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Straightened hook (quick release)

25120
‘50320

13:00120=
14:15:20

2
9
13

1.

14:40:20
15:05320

Inverted check mark

M\K/

\me

1 hour prior

1 hour after

19



-60

-80

-100

NOAA
FISHERIES
SERVICE

Do
(0] (@] (o)) (o)) (@)
I D D D D
O Lo o L0 o
m L0 N < —
i i (q\V] AN ™
inl — — — —
TTTT T T T T T T T T T T T T T T T T T T T T I T T T T T T T T T T T T T T T T T T T T T T I T T 77T
— — —
N N N
N [aN] AN
) ™ o
0 (o] N~
— — \ —

-100

-150

-200

-100

Examples of quick releases

11:30:174

11;55:17
1220:17
12;45:17
13;10:17

N

T
)
2
D
0
<
—

15:10:03
15:50:03
16:30:03

A N

20



NOAA
FISHERIES
SERVICE

m m m 4 ™M ™M (40)
[Q\| AN N [Q\ (q\| N N
_20 N N N Il . N N
—_ — (ap)] < e (00) o —
= — - — - = < N A
—=-40

-120 Time (24 hr)

21



22

gv-L1

Ye-L1

; mﬂﬂMM”H

VEST M

6091 w

W.G1 M

QL-9T ™=
2

YS-vi

Time (24 hr)

Extended Release

FISHERIES
SERVICE
4
6
-80
-100
-120

NOAA



NOAA
FISHERIES
SERVICE

an
'F'_. L ¥ ':'1‘1_
& %
%
. E

q Released at Hauback

50

<€ >
617 Minutes

18:33:21 PO

:33:21 10:13:21 11:53:21 13:33:*
-50 \
-100 M\\A | u
. \A Haulback

12:42 - v}

Hooked

-200

-250

23



NOAA
FISHERIES
SERVICE

Straightened Hooks with TDRs

81 straightened hooks (no fish) with TDRs
72 with HTRs times (bite times)

/8 TDR profiles were conclusive
—1 possible mortality

3 TDR profiles were inconclusive
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Bluefin Tuna
Proportion of live vs dead

Standard Weak Hook

n=83 n=47

JLive L LLive
2 Dead \ = Dead
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Straightened Hook Interaction Times
(quartile plot)
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BFT Count by Trip
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Straightened Hook Escape Times
(quartile plot)
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34 Yellowfin

PSAT Tagging 30 Bluefin
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Fisheries Home Fisheries Home » Feature Stories » 2012

Satellite Tag to Reveal Adventures of Giant Bluefin Tuna

About Us

Programs August 8, 2012

Regions Where, Oh Where, Did That Huge Tuna Go?
SUENCE Gantors To take a bite out of the Big Apple, of course

Three basic things you should know about bluefin tuna—they're big, they're fast, and

b they like to fravel. So, when scientists from NOAA's Southeast Fisheries Science

Center actually tagged and released an &-foot-long, 400-pound biuefin tuna in the

Guif of Mexico in April, they anxiously awaited to discover_where did that huge tuna

go? They'll have the answer soon thanks to a team from NOAA's Northeast

i Fisheries Science Center that went offshore in late July to retrieve the satellite tay fu it =

Fisheries Resources once attached to the giant fish. The kicker is that the t:g ‘was floating like a cork n st e i oty e
the ocean—atop four- to six-foot seas—near Long Island, New York. Atlanti outhem, end Pacific.

Congress

Educators and Students

This story of dedication, luck, and sharp eyes started on April 24, 2012, when a
News & Multimedia longline vessel in the Gulf of Mexico hooked a bluefin tuna as part of a cooperative
research project to evaluale gear modifications led by the Southeast Fisheries
Science Center. Once caught, scientists quickly attached a special elecironic
satellite tag called a Popup Sateliite Archival Tag (PSAT) and released the tuna. The
tag records depth, temperature, and light levels every 10 seconds, which allows
Get Email Updates scientists fo menitor fish movements, behavior, location, and habitat preferences.
Stay informed and learm
about our action alerts
and news sign up

Get involved

A full ninety days later, on July 23, the tag popped off the funa, bebbed to the

surface, and began fransmitiing its location via satellite, just as it was designed to

do. Based on that locator signal, the NOAA researchers in Miami, Florida, calculated

its approximate location giving the NOAA team from the Sandy Hook Lab in New

Jersey the information it needed to physically recover the tag from the ocean.

Hawever-ftie Jeisay tmam was U againgtthe clock Popup Satelite Archivel Teg (PSAT) used to tag and rack large
highly migratory species

Tick Tock

The holy grail of these satellite tags is the detailed, high-resalution data they contain.
But, researchers can only access that level of information if they get the tag back. So
it was critical that the team try to physically retrieve the tag from the ocean while it
was siill transmitting its locatien. Once a tag pops up to the surface it starts an
immediate data dump, iransmitiing infermation to satelliles overhead in summary
form only. Unless scientists physically refrieve the tag, they will never be able fo
access the rich data set it contains. While the summary data is still valuable, it's
incomplete because the battery might die before all the data is transmitted. The
scientists at the Fisheries' lab in Florida knew that the clock was ticking on the
satellite tag battery so, once they received the signal the tag had surfaced, they
sprang into action to refrieve it.

Find Tiny Tag in Big Ocean—Mission Impos:

st immediately circulated information on the ta

30
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Updated bluefin reduction estimate for weak hooks is
46%, p=0.0007

No significant reduction in yellowfin tuna or swordfish

Significant increase in white marlin and roundscale
spearfish (45.7%, p=0.0178)

The majority of the escapes with weak hooks take place
with 5 minutes of becoming hooked
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Special Thanks to:

NOAA Fisheries Pelagic Observer Program
NOAA Fisheries, Harvesting System Team
Pelagic longline vessel captains, crew, owners

32



	Slide Number 1
	Background
	2012 Weak Hook�Research Objectives
	2008-10 Experimental Design �Gear Configuration
	Hook timers and �Time Depth Recorders
	Research Effort
	2008 – 2012 Results
	2008 – 2012 Bycatch Results
	Bluefin CPUE
	Bluefin CPUE and�Straightened Weak Hook (escapes)
	Straightened Hooks with TDRs
	HTRs and TDRs to Evaluate Straightened Hooks
	TDR profile �(no direct fish interaction)
	Bluefin tuna (live)
	Yellowfin Tuna (mortality)
	Bluefin Tuna (mortality)
	Criteria for evaluating depth profile of straightened hooks
	Straightened hook depth profile
	Straightened hook (quick release)
	Examples of quick releases
	Extended Release
	Extended Release
	Released at Hauback
	Straightened Hooks with TDRs
	Straightened Hook �Possible Mortality
	Bluefin Tuna�Proportion of live vs dead
	Straightened Hook Interaction Times �(quartile plot)
	BFT Count by Trip
	Straightened Hook Escape Times �(quartile plot)
	PSAT Tagging
	Summary
	Special Thanks to:

