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Introduction

» We distinguish between 3 species of
Lophiidae in the North Atlantic area

_ophius Americanus

_ophius piscatorius

_ophius budegassa

» Lophiildae are commonly known as

goosefish, monkfish, anglerfish,
Devilfish
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Introduction
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» ldeally suited to a benthic lifestyle
» Lack of a swim bladder
» Large, dorso-ventrally-flattened head

» Angling appendage: illicium (= dorsal spine)
» Strong, Leg-like pectoral fins

» Slow moving solitary bottom fish
» Thought to be sluggish bottom dwelling
ambush predator (Unique predatory behavior)
» Behavior and ecology poorly understood




Introduction

» Habitats
»pelagic an

»saltmarsh
and open

»mud, sano

d demersal waters

creeks, seagrass beds, mudflats
pay areas

and structured habitat that

contains s

ponges and other biota

»NEFMC 2004

»more densely congregated in mud and sandy

bottom
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Geographical
Distribution of
Lophius
piscatorius
(Europe)




A few words on fishery

ISSUes ...




History of Monkfish Fishery

» Traditionally caught as bycatch and
discarded until the 1980s

» The majority are caught in gilinet and
trawl fisheries

» Market demand for the species first
grew In Asia and Europe

» Rapid growth of the fishery
»Monkfish on the overfished species list
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Worldwide Monkfish Landings
1950-2004

Monk: Global landings
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lla(1), IV(1)

IV (Norwegian
waters)

Vb(1), VI, XII, XIV

VIl

Villabde
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34.1.1(1)

TOTAL




Monkfish Fishery In the US

» (th most valuable fishery in New England and
17th US Nationwide (US$ 33 Million)

> Managed in two separate areas

» the Northern Fishery Management Area (NFMA),
which extends from Maine to Massachusetts and

» the Southern Fishery Management Area (SFMA
which includes areas south of there T
» Both populations were found to be overfi s
iIn 1999 iR

» S0 the species is under a rebuilding plan




The Tagging

Experiment ...




SMAST Industry-Based Trawl
Survey 2000-2004
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Dominant catch in SMAST
Trawl Survey
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Motivation for a monkfish

tagging experiment
e —

» No previous tagging efforts in western Atlantic (related
species tagged In eastern Atlantic)
Geographic distribution known only from catch

distribution patterns

Anecdotical observations of individuals occurring
near the surface

Selected tidal transport mechanisms?

» Why potential migrations ?
» Possible inshore-offshore seasonal movements
(Specific Spawning behavior, Specific Foraging
behavior, Specific Predator avoidance)




Tag recapture location
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Tagged Monkfish




Star Oddi DST Features
e ——

[ ]
Size 15mm x 46mm

B

Weight 19g (In Air), 12g (In Water)
Memory Capacity 87,167 Measurements (Standard)

Memory Management Custom Programming, Primary and
Secondary Parameter

Data Resolution 12 Bit

Data Retention 25 Years

Temperature Range -1°C to 40°C (30°F to 104°F)

Resolution Temperature 0.032°C (0.058°F)

Accuracy Temperature +0.1°C (0.18°F)

Depth Range —

Resolution Depth 0.075% of full scale (FS)

Response Time Depth Immediate Response

Clock Real Time Clock. Accuracy +1 min/month
Sampling Interval 48 Minutes

First Recording gte;)r?eccelz)Ur At Any Future Time (User

Battery Life 5 Years ( Sampling Rate of 1 Minute )

Attachment Hole 0.9mm (Diameter)




Geolocation

» Due to DST Specification no

Geolocation possible

» 48 minutes sampling interval
» 1.50 m depth resolution

» swimming speed unknown
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- Vertical movement
: Peak height
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4 Types of vertical movements
e —

Only vertical events >4 m

S
= rapid changes in depths, no apparent rise from

the starting point

= prolonged jumps > 240 minutes, clear plateau




Some descriptive statistics of ...
S —

1. Vertical events

2. Bottom events
3. Between period comparisons

4. Dally events




[/

2

)
)

)
)
5

V)

(5\5
3

05

‘Vertical movement behavior

“Blides ™ Glide”
0A/ \ s«\?\‘ .

VS
,*‘ V R T L L L e} . ,Y| B R TR SR !’ LT T I A AT A A L R PP TIPSR DR PR PR R I NS L T TR T T BF T T I A A A A R L L TR Y

i Glide3files

Sountalad Db A A £ R R R RS EETETE R R TR EEY YRR

=~

_.Nempera




Vertical movement behavior

Week day and




Event attribute

N Minimum Maximum

Standard
Mean deviation

| Duration (minutes) |

| Total height of movement (m) |

Rate of ascent (m/minute)
Plateau height (m)

| Plateau duration (minutes) |
Rate of descent (m/minute)
Bottom depth change (m)
Absolute bottom depth change (m)
Rate of bottom change (m/hour)

43 864
43 209
40 3.958
40 216
40 576
43 4.208
43 24
43 41
43 . 7.5

162
/3
0.915
59
130
1.295
10

8




Bottom event statistics

Standard
Event attribute N Minimum Maximum Mean deviation

| Duration (minutes) | 4 384 64363 12687
Absolute depth range (m) 41 0 a1 6 16
Slope (m/hr) 41 0.74 0.02 0.18
Absolute sope (mv/hr) 41 : 0.74 0.07 0.18

Events with significant gradients
Duration (m)

Depth range (m)

Absolute depth range (m)

Slope (mvhr)

Absolute dope (mv/hr)




D) € vertlcal events
S —

Period 1 Number Maximum Mean
Duration (minutes) 19 480 131

Plateau duration 240
(minutes)

Totd height (m)

Period 2

Duration (minutes)

Plateau duration
(minutes)

Totd height (m)




Dally pattern of vertical
movements
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Summary
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» Depth and temperature DST
measurements were examined from a

single Atlantic goosefish

» Tagged on Georges Bank on 9
December 2003 and recaptured on
June 18, 2004 (192 days, 113 km)




Summary

+’

> Atotal of 43 vertical movements were recorded (1.6
movements per week)

» Range: 4 to 209 m (mean = 75 m)
» Duration: 96 to 912 minutes (mean = 225

minutes)

» At least 3 modes of movements:
» gradual movements along the bottom contour
» more rapid movements involving short vertical
hops of less than 10 m height

» large vertical movements involving vertical jumps
of 10-200 m and durations of 8 hours




Summary

$

» Two periods of frequent daily movements
» first period
» Six weeks in February and March during a
transition from deep (180 m) to shallow water

(150 m)

» second period
» Occurred as the fish descended into the
Great South Channel and then ascended up
the western slope into the inshore waters of
Cape Cod over a five week period in May and
June




Summary
$
» \Vertical movements during the second period were
consistently longer in duration and higher in

elevation than those in the first period
» mean duration = 246 minutes / 132 m

(mean duration = 179 minutes / 41 m)

» The rate of ascent and descent were similar with
means of 1.0 m/minute and 1.2 m/minute,
respectively

» \Vertical movements occurred primarily between
00.00 h and 12.00 h (81 %)
» peaks at 03.00 h and 10.00 h




Conclusions & speculation
e ——

» The two periods of high vertical
activity pattern suggest extensive
use of tidal transport mechanisms
for horizontal migration

» 2nd period close to spawning
season: part of spawning event?




Future
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» Geolocation

> Automatic Behavior
ldentification Algorithm
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