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Lawrence: 

a trans North Atlantic Sightings 
Survey

T-NASS
DESPORTES et al.

Presenter
Presentation Notes
A cast of many: talk on the behalf of my co-authors and NAMMCO

NAMMCO is a regional management body for Marine Mammals, with Greenland, Iceland, Faroes and Norway as members, Canada and Russian as active observers (participating in NAMMCO projects), and Japan as observer. Secretariat in Tromsø.

No hard core data but background behind project and perspective



NASS Background

• Generate precise estimates of absolute abundance 
for cetaceans throughout N-NA waters 

• Assess trends in distribution and abundance

►► Input to management for recommending safe 
catch limits - direct & indirect - for species subjected 
to:

direct and/or indirect catch
environmental changes (global warming, 
increases in anthropogenic marine noise 
and marine pollution).
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NASS 1987 – 2001: 16 years
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4 NASS carried out since 1987. Most involve ship surveys, plus an aerial survey around coastal Iceland

However the design in terms of stratification, coverage and target species has varied with every survey

First 2 were largest, involved 5 countries. After 1989, Spain and Greenland no longer participated.

1989 survey- no aerial around Iceland, concentrated on southern areas and later in the season

1995- last big NASS. After that, Norway began a program of Mosaic surveys, in which only a small portion of their area was surveyed on a 6 year rotation

2001- most recent NASS- participation of Iceland, Faroes and Norway (to a small extent)

Only areas surveyed consistently over the entire 4 surveys are in the Central Atlantic around Iceland and the Faroes, approximately equivalent to the coverage of the 2001 NASS

Yellow map shows maximum extent of the surveys, achieved in 1987 and 1989

Resulted in over 5,000 sightings records for cetaceans in a single survey





e.g. FIN WHALES

EGI

NORWAYWEST

TOTAL

- NASS shows relatively rapid changes in the distribution and 
abundance of fin and humpback whales in Central North Atlantic, 
no trends in minke whales.
- Recovery from whaling, but other factors likely involved
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Appear to be large scale changes in the populations of cetaceans in the Central North Atlantic, including rapid increases in the populations of fin and humpback whales

These changes are detectable even with the relatively low precision inherent in large scale line transect surveys

Also shifts in distribution corresponding to range expansion

Changes are due in part to recovery after the cessation of whaling, but other factors, such as immigration and changes in carrying capacity, may also be involved



Explanantion of areas: Total, all areas surveyed; EGI, East Greenland Iceland stock; West, Irminger Sea and Denmark Strait; Norway, norwegian kernel area

For exemple fin whales: Total abundance has nearly doubled from 17,000 in 1988 to 30,000 in 2001- significant at 95% level

Corresponds to a population Growth rate of about 4% over the period, which is not impossible for this species

Virtually all this increase has occurred in a single area, the West area, where abundance has increased from about 4,000 in 1987 to over 14,000 in 2001. Corresponds to growth rate of 10%, which high but not biologically unlikely.



Why an even larger-scale 
survey?

• Stock areas large, boundaries 
uncertain & NASS does not cover full 
stock area for all species

• Migration patterns vary from year to 
year

• Recovering populations: expanding 
ranges

• Covering areas of the eastern and 
western Atlantic that have never been 
covered simultaneously (or never 
been covered)

• Reducing further uncertainty from 
possible movements of whales 
between surveyed and non-surveyed 
areas.
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Stock areas large and boundaries are uncertain- always possible to say there are more animals outside of the area surveyed

Migration patterns vary from year to year- makes it difficult to interpret trends.

Recovering populations, expanding ranges- most stocks have been overexploited and are recovering and expanding their ranges



2007 special
• As broad a coverage as possible – invite other 

jurisdictions from WA + co-ordinate with planned 
surveys by non-member countries (Dream: a 
trans-Atlantic survey)

• A truly coordinated survey - timing, spatial 
contiguity, methodology: synoptic estimates

Also maximizing output
• Extending T-NASS coverage at ’low cost’: observers 

on opportunistic surveys - simultaneous in contiguous 
areas. 

• Acoustic surveying for sperm whale and beaked 
whales, for which visual survey is not adequate, 

• Share of know-how with PINRO Russian scientists, 
so data from contiguous areas become compatible.



2007 / planning
NAMMCO countries
• Greenland (GINR)
• Iceland (MRI)
• Faroe Islands (MNH)
• Norway (IMR, Bergen)
Adjacent areas
• Canada (DFO St John’s & Mont Joli)
• Russian Federation (PINRO)
Opportunistic surveys
• ICES redfish survey in the Irminger sea (+2 vessels)
• MAR-ECO survey on the Atlantic ridge (+1 vessel)
• Pelagic Norwegian/Russian survey in the Norwegian sea (+2 vessels)
Associated surveys
• European CODA (SMRU as coordinator)
• American SNESSA (NMFS Woods Hole)
Coordination
• NAMMCO (Pike and Acquarone)
• Desportes (Faroes)



2007 / planning

• T-NASS Planning Group: 
T-NASS partners + CODA + SNESSA + IWC + ext. Experts

• T-NASS: supported by IWC
• TNASS: sub-project of the IPY umbrella project 

ESSAR - Ecosystem Studies of Sub-Arctic and 
Arctic Regions



2007 / planning

Presenter
Presentation Notes
Coverage planned: trans- atlantic, with extension in the Norwegian Sea providing a link between the Norwegian survey and the rest of T-NASS.

Not ideal though.



NASS & 2007 / Methods
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• Standard line transect methods 
• Aerial - cue counting for minkes
• Double platform for allowing correction of g(0) 

(otherwise neg. Bias)

Presenter
Presentation Notes
Will not go into methods in any detail

Ship surveys used stadard line transect methodology. Shown is a probability detection function for fin and minke whales. 

Aerial surveys for minke whales used counting, which is a radial distance-based method in which specific behaviours, rather than whales, are counted. In the case of minke whales, surfacings are counted. The cueing rate is estimated in separate studies. Cue counting has the advantage that no correction for availability bias is required.

For other species from plane, line transect methods used

Double platform methods used in all Norwegian surveys and in later Icelandic and Faroese surveys, and these data can be used to correct for whales missed by observers







2007 / results



2007 / results - effort
Area

planned on effort % nm2

Irminger sea     3.700 2.027 55 246.363

North Iceland     3.021 891 29 117.344

South centre Iceland   2.711 2.500 92 119.116

FAROES East-Southeast 
Iceland             2.761 1.520 55 128.740

GREENLAND West Greenland 2.129 814 38 57.771

NORWAY Barents Sea east of 
28E 4.008 2.230 56 264.939

TOTAL 7 18.330 9.982 54 934.273

ICELAND            Iceland coastal shelf 6447 5080 79 85.546

Newfoundland and 
Labrador     27.205 26.063 96 214.555

St. Lawrence Gulf        6643 6.643 100 68.523

Scotian Shelf    4935 4.919 100 52.344

Canadian offshore 0

GREENLAND West Greenlandic 
shelf 6368 5.094 80 119.289

TOTAL 5 51.598 47.799 93 540.257

1.474.530

Northern North 
Atlantic

cancelled

Trackline, nm
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2007 / results - effort

Miles Surveyed area*

on effort nm2

T-NASS Main 
shipboard + aerial 12 Trans northern North 

Atlantic
57.781 1.474.530

T-NASS Extension 5
Irminger, Norwegian and 
Barents Seas + mid Atlantic 
ridge

5.253

CODA          
Shipboard 5 European Atlantic offshore 

waters 5.400 522.429

SNESSA      
shipboard + aerial 2 Cape Hatteras to Bay of 

Fundy (coastal + offshore) 2.899

1.996.959

 + SNESSA & 
TNASS Extension

2007 platforms Area

72.6282007 TOTAL

Presenter
Presentation Notes
T-NASS: a very large survey as such and relatively to the associated surveys, and other surveys.



2007 / results - sightings
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Blue whale & Bowhead whales 33 1 4 8 4 6 5 1 4

Fin whale + fin / sei 516 235 69 20 3 2 15 7 73 4 44 25 10 9

Sei whale + sei / humpback 64 13 31 1 1 1 2 5 7 3

Common minke whale + mw/bw 445 5 19 9 36 88 70 53 24 86 27 28

Humpback whale 411 10 1 66 4 8 11 58 144 32 51 21 1 4
Sperm whale & Pigmy spermwhale 117 28 27 4 7 4 11 11 + 1 9 27
Beluga & Narwhal 210 5 203 2

Northern bottlenose whale 50 2 9 2 13 2 1 10 3 1 4 3

Cuvier's & Sowerby's beaked whales 3 1 1 1

Unid. beaked whale 28 1 10 3 13 1

Killer whale 56 5 3 3 11 1 7 2 24

Long-finned pilot whale 166 41 12 13 1 9 10 7 37 15 11 10

White sided dolphin 157 8 15 3 92 13 15 6 4 1

White beaked dolphin 344 5 25 35 105 68 16 2 58 2 28

Lagenorhynchus sp. 64 64

Common dolphin 266 28 2 201 35

Bottlenose, Striped & Risso's dolphins 23 2 1 1 15 4

Harbour porpoise 289 9 10 3 37 119 36 25 4 46

Unidentified 690 48 9 26 33 4 4 40 48 125 283 21 16 20 13

 22 species 3944 402 197 173 98 57 254 431 584 458 781 221 84 64 140

ExtensionSHIPBOARD  AERIAL

 T-NASS  2007       
On Effort Sightings  T

O
TA

L
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In yellow target species



2007 / results - 
sightings

Blue & Bowhead whale 32 + 1 1
Fin whale + fin / sei 516 356 84
Sei whale + sei / humpback 64 18 6
Common minke whale + mw / bw 445 23 75
Humpback whale 411 251
Right whale 44
Sperm & Pigmy sperm whale 128 + 1 65 8
Beluga & Narwhal 208 + 2
Northern bottlenose whale 50 3 1
Sowerby's beaked whale 2 7 1
Cuvier's beaked whale 1 15
Unid. beaked whale 28 2
Killer & False killer whale 56 3 + 1
Long-finned pilot whale 166 88 20
long/short finned p.w. 4 2
White sided dolphin 157 20 36
White beaked dolphin 344 1
Lagenorhynchus sp. 64
Bottlenose dolphin 11 39 15
Common dolphin 266 149 64
Striped dolphin 5 54 1
Common/striped 74
Risso's dolphin 7 3 31
Harbour porpoise 289 3 571
All unidentified 690 171 271

TOTAL 3944 1097 1484
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2007 / results - distribution

T-NASS all



T-NASS fin whale



T-NASS minke whale



T-NASS humpback whale



T-NASS pilot whale



1987 - 2007 / Trends

Fin whale – Central atlantic
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EGI abundance has more than doubled from 11,000 in 1987 to more than 25,000 in 2001- significant at 95% level

Seems to be stabelized now. Virtually all increased until 1995 had occurred in the western area, but the abundance in W leveled out after 1995.



1987 - 2007 / Trends
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Minke whale – Coastal Iceland
(a limited part of the range)

Presenter
Presentation Notes
Icelandic aerial survey in the Icelandic coastal area, thus only covering only a small part of the population range. Schedule stock area for the Central North Atlantic stock includes E-Greenland-Iceland-Jan Mayen.

Only 1987, 2001 & 2007 surveys were conducted in double platform mode, so that absolute abundance could be calculated. 

This indicates a doubling of the abundance between 1987 and 2001, from 19,000 to 44,000, although estimate for 1987 is uncertain because of the low amount of double platfrom data collected.

Trend 1987-2001 is in minke whale abundance is at best equivocal.

Decrease between 2001 and 2007 is significant at the 95% level, with an abundance 24% that of 2001. Abundance lower in all blocks but one.

Reasons can include population decrease, changes in spatial distribution, changing in the timing of migration to or from the survey area.

Reproductive failure and/or an increase mortality were considered unlikely explanation: catches are too small (200 over 5 years)  and an adult mortality of 20% with 0 reproduction would be required for such a reduction.

(Changes in abundance cannot be ascribed to changes in survey design or execution).

This apparent change in numbers is consistent with recent changes in the ecosystem of the Icelandic continental shelf area perhaps as a result of high sea temperatures in the area.

Indications of recent changes include a northward shift in distribution of several fish species, low abundance of sand eel and capelin, and breeding failure in seabirds.

The diet of minke whales has shifted significantly over the last 5 years, with an increase in large bony fishes, haddock and cod in particular, and decrease in krill and capelin. Sand-eel is still a major item, but importance has decreased.

Greenlanders are also noticing an apparent increase in minke whales further North than it used to be in Baffin bay, Upernavik (North of Disco Island) and North, in areas where surveys for large whales were not considered to be useful in the past.

Also distributional changes revealed by other surveys like SCANS

A partial survey in summer 2008 of one of the coastal Icelandic blocks, which normally has the highest abundance but had a very low one in 2007, actually shows an abundance similar to the 2001 survey.



SNESSA + TNASS + CODA
First complete synoptic coverage of the 

northern North Atlantic.
• The largest areas ever covered simultaneously
• Covering areas of the eastern and western Atlantic 

that have never been covered simultaneously in 
previous surveys.

• Reduces uncertainty from possible movements of 
whales between surveyed and non-surveyed areas. 

• Better understanding of the dynamics of cetacean 
populations in the entire North Atlantic.

An obligatory reference

T-NASS / conclusion



T-NASS / going further
Importance of synoptic surveys in interpreting 

distribution shifts.

Take into account changes in distribution in 
planning future surveys: including user knowledge 

Understanding dynamic changes in spatial 
distribution due to ecosystem changes and 
functional responses: importance of considering a 
‘whole’ ecosystem 

T-NASS results in the light of the oceanographic 
data from the IPY ESSAR cluster: a unique 
opportunity for understanding cetacean dynamics 
in the North Atlantic, and especially the Arctic 
region. 



Thanks to co-authors
DFO, Canada: J. Lawson & J.F. Gosselin
GINR, Greenland: T. L. Witting, M. Simon & M.P. 

Heide-Jørgensen 
IMR, Norway: N. Øien
MNH; Faroes: B. Mikkelsen
MRI, Iceland: G.A. Víkingsson, T. Gunnlaugsson, 

D. Ólafsdóttir & S.D. Halldórsson
NAMMCO: D. Pike, M. Acquarone & C. Lockyer
PINRO, Russia: V. Zabavnikov & I. Golyak
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All institutions, and everyone who has taken part in the surveys.





Thanks to many

Funding sources
Observers
Captains & crew
SMRU – St. Andrews
Greg Donovan, Phil Hammond, Debbie Palka
Patrice Simon
Many more



Thank you!
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