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Session Outline

• Session 1 - Presentation – overview of 

marine pressures using Harbour 

porpoises Phocoena phocoena as a bio-

indicator

• Session 2 – data workshop using raw 

porpoise data and strandings

information
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Why monitor them? 

 Bio indicators

 Marine organisms at every trophic level 
are increasingly under pressure from 
anthropogenic activities

 Economic – tourism & conservation 
drive

 Ethics



 Seawatch Foundation

 Marine Conservation 
Society

 WWF

Impacts of 

Climate 

Change?



British Steel/BT Global 
Challenge

 Every 4 years

 Yachts

 30,000 miles

 East to West

 Data collection

 Is climate change 
having an effect on 
distribution? 

 El Nino



BT Global Challenge (2000/1)



Methodology

 51 Indicator 
Species.

 Detailed File.

 Logs:

Cetacean;

Seabird;

Day.

 Field Key.

 5 Yachts 
participated.

 Training given.

 Submission of Logs.

 Queries



Field Key



Species File



Data Collection



Data Collection



Results Leg 1

 Data collated from Day 
Logs, Cetacean Logs 
and Seabird Logs. 

 Sightings plotted.



Leg 1 – Locations of Sightings



Analysis

 Geographical location

 Many sightings not unusual (e g 
Harbour Porpoise / Bottlenose Dolphin)

 Atlantic Spotted Dolphin

 Striped Dolphin

 Short Snouted Spinner Dolphin

 Southern Giant Petrel



Results Overview

 Full race results collated

 Compared with British Steel Challenge 
1992/3;            BT Global Challenge 
1996/7. 

 Unusual observations in geographical 
distribution.

 Last Challenge race – 3rd October 2004 
– Global Challenge 2004/5

 PhD research – Phocoena phocoena



PhD Research
 Focus - Harbour 

Porpoise

 CCW and Local 
Authority match funding

 Geographical area 
Swansea Bay, Gower 
and Carmarthen Bay

 Land, boat and aerial 
surveys – baseline data

http://www.crru.org.uk/


Harbour porpoise Phocoena 
phocoena

Smallest and most 

regularly seen 

cetacean in our waters



Aim and Objectives of the Study

 Aim – management plan

 Baseline Data

 Assess migrations channels

 Appraise different monitoring techniques

 Test volunteers recognition skills – simulator

 Map critical habitats

 Make findings available to CCW and other 
interested parties – conservation status



IDEAL SCENARIO

(Jenkins, 2003)

(Fairbairns, 2004)

(Robinson, 2004) (Bruinvissen, 2003)



REALITY

(Jenkins, 2003)



Marine Mammal Sightings



3 Porpoises at Oxwich



Data Validation

 Recorder variability – ameliorated by training 
(Baines et al., 1997)

 Training days and pilot study

 Challenge crew training successful

 Ocean Eye – simulator experiment



Zonation of Survey Area



Shore-based Surveys
 Constant effort watches

 Locations – Mumbles Head, Port Eynon Point, 
Oxwich Point and Burry Holms







Vessel-Based Transects



Aerial Surveys



Phocoena phocoena
 1.5m –2.0m long / 85kg

 Robust

 Countershading



‘Puffing pig’ – Porcus piscus -
Identification

 Puffing at surface

 Slow rolling swim action

 Small triangular dorsal fin

 15-24 years

 High productivity, low investment strategy

 Young evolution rapid – cold environment



Monitoring

 90% time below 
surface

 76% time actively 
foraging

 Echolocation

 Need to surface to 
breathe –
methodologies 
derived



Distribution: Global

 





Distribution: UK

Key

Regular, common or
fairly common

Occasional

Casual or absent



Key Findings

 Resident inshore 
population

 Stranding evidence

 Watkins and Colley
(2004)

Temporal distribution of porpoise encounters (2002-2005)

0

2

4

6

8

10

12

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Month

 N
o

rm
a
li

s
e
d

 E
n

c
o

u
n

te
rs

Shore Vessel

 



Reproductive Timing

 Parturition – May and August

 Within several weeks of calving, mating 
takes place again

 Coastal distribution

 Males and immature females migrate



Porpoise Habitat Use

Inshore habitat use of porpoises in this area
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Depth Contours and Vessel 
Observations

 Affinity with 20m 
contour

 70% dives <20m 
(Westgate et al., 
1995) 

 Camphuysen (2004)
20m

10m



Feeding

 Herring Clupea 
harengus - weirs

 Whiting Merlangius 
merlangus , Sand 
eels Ammodytes
tobianus – lipid rich

 Crustaceans

 Geographical 
variations



Feeding Behaviour

 Best documented from 
shore

 Milling, rapid 
porpoising, circling, zig 
zagging, 

 Association with 
seabirds

 Tidal races, strong 
currents, bathymetry

 Solitary – no group 
herding



Behavioural Analysis

 47 completed ethograms – 39 analyses as 
>15min duration (Ribeiro et al., 2004)

 Event: activity of short duration

 State: prolonged activities

 Mumbles – Feeding

 Oxwich – Socialising and Nursery ground

 Limekiln Point – Breeding and Feeding

 Circling increased throughout the year in both 
Mumbles and Oxwich

 Negative responses to vessels 



Stranding analysis

 Limiting weather 
conditions (Penrose and 
Pierpoint, 1999, 
Baumgartner et al., 
2006)

 Assess nursery grounds

 Resident population

(Ellis, 2004)
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The Legacy of Overfishing

 Largest impact on 
world’s oceans

 Unsustainable 
harvesting

 Immature

 Overcapacity

 One in every 4 fish 
caught is wasted

 Bycatch!



Atlantic Dawn



The Atlantic Dawn 

catches in one 

month what 7,000 

artisan fishermen 

would catch in a 

good year.



Fishing Industry

 1% global economy

 200 million people

 Increased capacity

 Poor management 
and regulations

 Lack of baseline on 
many species

 Ecosystem changes

 Predator switch



Fishing Statistics

 2/3 over exploitation 
around UK

 Reduction in size of 
fish caught

 Demise albatross



How Bottom Trawling Works



Bycatch

 29 million tonnes of 
fish, seabirds, turtles 
and marine 
mammals each year

 For every kg of sole 
by North Sea 
trawlers, 14kg other 
seabed fauna killed 
(McCarthy, 2015)

http://www.birdlife.net/zoom.html?desc=images/photos/b_wandering_albatross_drowned.html&width=&caption=


Aquaculture/Mariculture

 Cultivation aquatic 
species

 Fin fish

 Crustaceans

 Molluscs

 By 2016 - production 
of farmed fish by 30 
million tonnes (FAO, 
2017)



Aquaculture – is this the answer?

 Make up future 
shortfalls

 Improving yields –
high value 
feedstocks, 
antibiotics and 
pesticides

 Source protein –
developing nations

 Economics – Income 
for a dying industry



How does Over-fishing/Mariculture
affect Phocoena phocoena? 

 Bycatch

 Boat collisions

 Habitat Degradation

 Resource depletion



Bycatch
 Between 1990 and 2002, 

39 porpoises on Welsh 
beaches (Thomas, 2003) 

 6.2% of Celtic Sea 
harbour porpoises are 
killed each year in fishing 
nets (ECBC, 2002)

 1.6% limit set (Defra & 
IWC, 1995) 



Harbour Porpoise – Caswell Bay. 

15/12/14



Harbour Porpoise – Sker Point



Bycatch

(Baines, 2003)



Boat Collisions

 A third of whales found dead 
display signs of a collision 
(Laist et al., 2001)

 Some non-fatal

 Motorised and non-motorised 
vessels

 Calves & juveniles especially 
susceptible

 Feeding, mating, habituation



Boat Collisions

Boat Collisions (Jones, 2006)



Habitat Degradation

 Eutrophication:

 75% global population 
living in coastal zone in 
2015 (UN, 2002)

 Human pressures

 Aquaculture 

 Oil, sewage, heavy 
metals

 Pollution: via air, sea 
and prey 



Habitat Degradation:Before and After 
Trawl



(Hanson, 1999)



•Sea lice – organophosphates

•Nutrient levels – eutrophication

•Dredging – increased sediment 

•Noise disturbance

Mariculture and the Harbour Porpoise



Climate Change - Emaciated 
Sea Mammals

Climate change, 

habitat degradation 

and overfishing are 

all contributing to  

the demise of 

natural resources → 

starvation



•Climate change – higher temperatures →

stressed populations

•Important fishery - sandeels

•Evidence HPs affected – switching prey



New Pressure: Infanticide

 Predatory attacks 
from other dolphins

 Common in 
mammals

 Reproductive 
mechanism

 Competition for food 
or target practice?



Harbour Porpoise Workshop

 For the next two hours you will use the
information provided to identify Harbour
Porpoise Phocoena phocoena occurrence in
the Swansea Bay and Gower areas. You will be
able to use the data provided to ascertain
temporal and spatial variation and determine
what they use the coastal area for. Finally you
will also be able to comment upon threats
facing this species, based upon stranding data.


