Citizen science and cetaceans: Shorewatch
What can we learn from Shorewatch data?
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The Shorewatch data WDC shorerat

Tiumpan Head i"g“ 3 . .
vy « Over 9000 hours of observations (since 2005)!
. Over 15000 sightings of marine mammals

Information on species, group size / composition,
behaviour, environmental conditions, etc.,

Hynish, Isle of Tiree 14. 5t John's Point

Hough Bay, Isle of Coll 15. Holmes of Ire, Sanday (Orkney)
Rodel, Isle of Harris 16. Start Point, Sanday (Orkney)
Eilean Glas Lighthouse, Scalpay 17. Gastie of Ok Wick

Tismpan Head, Iska of Lewis 18. Cromarty

Isle of Eipg 19. Chanonry Poink

Otter Hide, Isle of Rhum 20. Fort Georpe

Armdale, Isle:of Skye 21. Naim
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8, Kilt Rock, |sle of Skye 22. Burghead

10: Rhue Lighthouse; LNlapool 23. Spey Bay

11. Stoer Lighthouse 24, Cullen Bay

12. Strathy Point 25. MacDufi

13. Scrabster Lighthouse and Holborn head 26. Tarry Battery, Aberdeen
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Relevance of Shorewatch data

Identify important
areas (e.g. hotspots,
nursery areas)
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change / threats
(e.g. human impacts) ™~~~
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Quality of Shorewatch data

Effort-based Estimate of relative abundance (sightings per unit effort)
Protocol and training Good quality, reliable data (e.g. species ID)

Fixed observation period Consistent "sampling unit”

Fixed observation sites Broad coastal coverage, known sites

All year round Detection of seasonal patterns

Collected since 2005/2010 Time series (year fo year variation)

Watch exactly 10 minutes, no more than once per hour
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Analysis of Shorewatch data

« Distribution and relative abundance of cetaceans: which
species, how many, when and where?

* Patterns and trends in distribution and abundance
(variation between years, seasonally)

» Identify environmental characteristics (and other
factors) which drive variation (in progress)

* Evaluate protocols
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Which species are present?

— Tursiops truncatus 7,232
Phocoena phocoena 1,079
Balaenoptera acutorostrata 802 =
Delphinidae 672 -
Grampus griseus 480
Delphinus delphis 425
Lagenorhynchus albirostris 213
Megaptera novaeangliae 176
Cetacea 123
Mysticefi 94
Orcinus orca 48
Lagenorhynchus acutus 26 .
el el s TR Common dolphin s nosmanc
Balaenoptera physalus
Cetartiodactyla
B. physalus/borealis
Mesoplodon bidens
Hyperoodon ampullatus
Balaenoptera borealis
Physeter macrocephalus
Stenella coeruleoalba
Kogia breviceps
Ziphiidae
Ziphius cavirostris

(ol Hodginsvoe

Longfinned pilot whale
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Species distribution; adults and calves

Relative abundance
Risso's dolphin
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s(SeaState, 3.78)

s(Year, 4.78)

s(EffortTime, 4.06)

Statistical models of variation in sightings rate

Sea state
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Tursiops truncatus

’ ! SeaESIate : )
| Year
2012 2013 EH‘MYearEEHE 2016 2017 25 50 MUM“?E 100 12
o RIS Tiumpan Head
""""""" N g ~!'| 2. Chanonry Point
) Lot 3. North Kessock
o 3 T B 4. Spey Bay, Scottish Dolphin Centre
ya g ‘ 5. Cullen
Eff " = ) 6. Macduff, Gellymill
or Site 7. Torry Battery, Aberdeen

5 10 15 20
EffortTime

1 2 3 4 5 6 7
factor(SiteNum)

s(SeaState, 3.96)

s(Year, 4.51)

N SO = N W
g S B

Minke whale
Balaenoptera acutorostrata

s(Month, 8.98)

-
L

2012 2013 2014 2015 2016 2017
Year

0 1 2 3 4
SeaState

s(Visibility, 3.82)

204
o
20 o _ofl oflo
< Visibility
401/ . . : .
2 3 4 5 6
Visibility

What can we learn from Shorewatch data?

Saturday, 2" March 2019

WHALE AND
DOLPHIN
CONSERVATION

woc{



Patterns + trends in sightings rate

Harbour porpoise

Bottlenose dolphin
Phocoena phocoena
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Histogram of effort per Observation Site

Could do better
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* Regular distribution of
observation effort?
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How good are Shorewatch data?

Histogram of effort per Month

2017
2016
2015~
2014~
2013~
2012~
2011~
2010
2009~
2008 -
2007~
2006

WHALE AND
DOLPHIN
CONSERVATION

woc{

_ (s Jopid) Jojns U0 eI
_ s |S0quELS YINOS auojsiy
_PEaH UINg|oH
ETTRULEL

_ SUIBH UBUIBLL|0L 9LI0ISIH

£ USIULIIS aLOISIH

_1100 'feg uBneH

_afis oy U

_ a5 Uaid jepELLY

_yainyo Audopuiy

_3PIH a0 Ny

_ ABUbI0 (15E8) § 81l J0 SWIDH

_ ABUNIO '(18844) W 811 10 S oH

_ SS3ULIIESD UI0d SULOr 15
_100de(in ‘asnowun anuy
_SHIEH N (2snoyiubr dedieas) sej9 ueang
PIO 208533 LHON JU0ISIH
I UBMOL LIaLERA USIUAH
I3 PIO 10 B115ED

_ Bl USIUAH3L0ISIH

_ ShnaT 1S0QUBLS LUONIL0ISIH
£ Infaleg ou01sIH

_ v peaUGINg

_@peayfing

_euibuo peayding auoisiy
g

_8qa|9 BBi3

_£ZU0ID BIEAId W IU0ISIH
_PeaH Ja0iS

_ SSALBAA ISBT OUDISIH
_uaapiaqy ‘Aakeg Auol
_SUIEH '13poy

_UoN ‘pe3H J2uung

_1sap ‘peaH Juung

_ISIN YHON 'Biuasay pleuel|eg
ey

_Ueag osinuL

_pUno Hodiy 'BIn3aqua g auolsiH
_pEaH uedwni|

_ 1IN NS '81OWIBUALIES LIS H
_osiny ‘asnouud Jasqeiag
_uiod Auiens

_1SIN 1INOS UEUOPI 210}s1H
_uaino

_[BUIBLIO PEBH UBdLINIL 3UOISIH

_ LA 3 WnpaE

_HNN SO IS

_PUBNaGWND J0 0 361039 WO 4 DIsIH
_snouuBi| ypia EnayonosIH
Uy Ble sy auojsiH

0533 UpoN

_wiog Auoueys

_yoeagise3 kesauagonolsiy
_WnUENbY UNPOBK 3LoSIH

_ 88104 9U0}SIH

_UHON fBIauiag aLoisiH

_ 9030 udloq UshoIs “Aed hads

12

ime of day

"

7
Manth

8000
6000
000

Histogram of effort Time

2000

6000+
0004

® £ <M
= o o
5 + Y
oy =
0§ <
o o O
b SO S
] Q +
T -9 M
b ed -
= <
T S c N
° e -
- Sg
oz 8
“ +~ 0
- | E5 ¢
@ £c 5
B =SB v
= . .



How good are Shorewatch data?

Regular(-ish) effort distribution
Good species ID (at least in common species) /

Independent sightings (no “"autocorrelation”) V4

Bottlenose dolphin Tursiops truncatus Minke Whale Balaenoptera acutorostrata
12 0.25
1 0.2
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How good are Shorewatch data?

Watches per DAY at a site:

To be confident about average daily
sighting rate, we need 6+ (ideally 8+)
watches per day!

Diff. in mean Sighting Rate

Difference in average sighting rate as
we add more watches, one by one...

Difference

Watch

Watches per MONTH at a site:

To be confident about average
monthly sighting rate, we probably
need 80+ watches per month!

Diff. in mean Sighting Rate

Difference in average sighting rate as
we add more watches, 10 at a time

Difference
[=]
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What can we learn from Shorewatch data?

The Shorewatch citizen science project has collected over 15000 sightings
of 19 cetacean species, mainly since 2010;

Temporal coverage is good, spatial coverage is more patchy:
The data have scientific, conservation and educational value

We know when and where species occur, where there are calves, species
differences and trends in local abundance;

Data quality is very good but many watches are needed to get reliable
sightings rates (depending on the precision (and accuracy) required);

It may be useful to carry out longer or more frequent watches.
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