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CONSERVATION AND NON-NATIVE SPECIES IN SCOTLAND

This survey asks for your opinions on conservation and in particular how you feel about the control of
invasive non-native species in Scotland, some of which have been the subject of debate in the past.
Non-native species are those species that have been introduced by human activities to an area
outside their natural range. In the case of some animals (e.g. hedgehogs) they may be native to
Scotland but have been introduced to some islands by humans. Many non-native species do not
cause any damage but others go on to be invasive (see definition below) and can be a threat to native
species, especially those that are already rare or endangered.

Native species are those occurring naturally in an area, in this case Scotland.

Invasive means the species causes harm, for example through eating native species, competing with
them for food, or by introducing diseases.

Control usually involves the use of lethal methods to remove a species or reduce its numbers. It could
take the form of humane killing (e.g. lethal injection), shooting, trapping, poisoning, digging up or
application of herbicides (in the case of plants).

Eradication means the total removal of a species from an area.

INSTRUCTIONS

Please use a ball point pen to complete the questionnaire. Put an ‘X’ in the appropriate box. For example: D

L]

If you make a mistake and cross the wrong box, please block out your answer and then cross the correct box.

|:| D D . For example:

ABOUT YOU

1. What is your gender?

] Male O Female

2. What is your age?

] 18-34 ] 35-44 ] 45-54
75+ a 65-74 a 55-64 a
3. What is your country of birth?

oEngland oScotland oNorthern Ireland coRepublic of Ireland oWales

] Elsewhere (please specify)

What is your ethnic group?
White ] Asian ] Black a Chinese
Mixed or other ethnic group (please specify)




Which of these qualifications do you have?

O ‘O’ grade, Standard Grade, Intermediate 1, Intermediate 2, GCSE, CSE, Senior Certificate or
equivalent

m] Higher grade, CSYS, Scottish Group Award at Higher, ‘A’ Level, AS Level, Advanced Senior
certificate or equivalent

O GSVQ/SVQ Level 1 or 2, SCOTVEC/National Certificate Module, BTEC First Diploma, City and
Guilds Craft, RSA Diploma or equivalent

O GSVQ/SVQ Level 3, ONC, OND, SCOTVEC National Diploma, City and Guilds Advanced Craft,
RSA Advanced Diploma or equivalent

m] HNC, HND, SVQ Level 4 or 5, RSA Higher Diploma or equivalent

o First degree (e.g. BA, BSc)

] Higher degree (e.g. MA, MSc, PhD, PGCE, post-graduate certificates/diplomas)

] Professional Qualifications (for example, teaching, accountancy)

] Other qualifications (please specify)

] No qualifications

6. What is your employment status?

] Working full time ] Working part time

] Student m] Permanently sick or disabled

] Unemployed ] Looking after home or family

m] Retired

7. If you currently work, or have previously worked, what is/was the full title of your main
job?
Do any aspects of your job involve countryside management?

O Yes O No

YOUR ATTITUDES TOWARDS CONSERVATION AND NON-NATIVE SPECIES IN SCOTLAND

9. Are you a member of any wildlife, conservation or national heritage
organisations?

] Yes (please select from list below) © No

] National Trust for Scotland ] Heritage Scotland

O Game Conservancy Trust O Royal Botanic Gardens

] Woodland Trust ] Scottish Wildlife Trust

] World Wildlife Fund m] Friends of the Earth

] Greenpeace ] Royal Society for the Protection of Birds

O British Association for Shooting and Conservation

] Other (please specify)

10. Where do you hear about the issues facing the Scottish countryside or its wildlife?

O Television O Newspapers O Internet

O Radio O Magazines or journals

] | don’t hear about such issues

m] Other (please specify)
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11. Have you taken part in any outdoor activities in the past year?
Skiing m] Walking m] Climbing O Shooting
Fishing O Bird-watching o Cycling O Sightseeing
Other (please specify)

12. Protecting the Scottish countryside and its wildlife should be a Government funding
priority
o Strongly agree o Agree o Neither Agree or disagree 0 Disagree 0 Strongly disagree

13. Controlling some wildlife (both native and non-native) is necessary to help conserve the
environment

o Strongly agree o Agree o Neither Agree or disagree 0 Disagree 0 Strongly disagree

14. All invasive non-native species living in Scotland should be eradicated (totally removed),
where possible, to protect native species

O Strongly agree 0 Agree O Neither Agree or disagree 0 Disagree 0 Strongly disagree

15. Non-native species should be controlled or eradicated where they cause economic damage

o Strongly agree o Agree 0 Neither Agree or disagree 0 Disagree 0 Strongly disagree

16. Non-native species should be controlled or eradicated where they do damage to any native
Scottish species

O Strongly agree 0O Agree O Neither Agree or disagree o Disagree O Strongly disagree

17. Non-native species should be controlled or eradicated where they do damage to
threatened Scottish species

O Strongly agree 0 Agree 0 Neither Agree or disagree 0 Disagree 0 Strongly disagree

18. Have you heard of any projects to control the numbers of any invasive non-native species
in Scotland?
O Yes O No

If yes, please give details

19. The most effective control strategies differ between species, where they are living and how
many of them there are. Would the chosen methods of control have an influence on your decision
to support such projects?

O Yes O No

If yes which of the following would you NOT support?

Animals Plants

Shooting ] Cutting down
Poisoning O Digging up

Lethal injection ] Herbicides

Trapping

Pesticides

Sterilisation or use of contraceptives

O O o oo o g

Egg destruction

20. The following is a list of 15 non-native species that are living in Scotland. Most have been
found by scientific research to be a potentially significant threat to the Scottish economy or native
species and have been suggested as subjects for control programmes.
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Control for each one would depend on which method successfully removed the species but would

usually involve lethal methods in the form of humane killing (e.g. lethal injection), shooting,

trapping, poisoning, digging up or application of herbicides (in the case of plants).

After each one you are asked how you feel about this species being controlled.

Image here

O Strongly agree O Agree

Image here

O Strongly agree 0 Agree

Image here

Image here

O Strongly disagree

Image here

a) Brown rat (on islands)

Introduced accidentally to small islands, the brown rat eats the eggs
and young of many seabirds. It has led to huge declines in the
breeding populations of rare birds like the Manx shearwater, and has
also affected razorbills and guillemots.

O Neither Agree or disagree 0 Disagree 0 Strongly disagree

b) Ruddy duck

Introduced to the UK as an ornamental waterfowl in the 1940’s, this
bird has spread to Spain where it threatens the European white tailed
duck by mating with it and producing hybrids.

O Neither Agree or disagree 0 Disagree 0 Strongly disagree

c) Japanese knotweed

Introduced as a garden plant in the 19* century this plant is extremely
invasive and colonises most habitats even growing through walls,
concrete and tarmac. It grows very densely and shades out other
plants suppressing growth of native plants and damaging buildings.

O Strongly agree O Agree 0O Neither Agree or disagree 0 Disagree
O Strongly disagree

d) New Zealand flatworm

A flat pink and black worm that lives in damp soils this was introduced
to Scotland accidentally in the 1960s. It eats native earthworms and
can therefore have a detrimental impact on the natural health of soils.
o Strongly agree 0 Agree 0 Neither Agree or disagree 0 Disagree
e) Ruffe

Introduced to Loch Lomond accidentally through its use as live bait in
fishing, this fish grows very fast and competes with other fish species

as well as feeding on the eggs of the native powan (a fish) which is a
protected species.

o Strongly agree 0O Agree O Neither Agree or disagree o Disagree o Strongly disagree
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Image here

fisheries. o Strongly agree

Image here

Image here

O Strongly agree 0O Agree

Image here

Image here

Image here

O

O

f) Chinese mitten crab

This crustacean has been accidentally introduced to the UK through
ships ballast water and causes damage to riverbanks by burrowing into
them which may be a threat to flood defences and other bank
constructions. They also threaten native crayfish species through
competition, eat salmon eggs and are a nuisance for commercial
Agree 0O Neither Agree or disagree 0 Disagree o Strongly disagree
g) Hedgehog (on islands)

Hedgehogs were introduced to the Uists in 1974 and grew to a
population of several thousand. They eat the eggs of wading birds,
some of which are rare, and have led to large decreases in the
populations of some species.

o Strongly agree o Agree o Neither Agree or disagree 0 Disagree
O Strongly disagree

h) Rhododendron
Introduced to the UK in the 18 century as an ornamental garden
plant, Rhododendron then spread into nearby woodland and the
wider countryside. The dense shade it casts reduces the growth of
native woodland plants and can prevent native tree regeneration.
This has led to a reduction in both native woodland plants and the
insects that live on them.

Neither Agree or disagree 0O Disagree o Strongly disagree

i) Canada goose

Introduced as a game species there are now over 50,000 pairs of this

bird in the UK. It congregates in large numbers where its droppings can

raise nutrient levels in lakes. It competes with livestock for available

grass and also feeds on crops causing damage.

O Strongly agree 0 Agree 0 Neither Agree or disagree 0 Disagree
o Strongly disagree

j)  American mink

Introduced to the UK for the fur trade mink have now established in
the wild and eat ground-nesting birds and water voles. Mink also have
a significant impact on fish farming, river fisheries and poultry farms.
O Strongly agree 0O Agree 0O Neither Agree or disagree 0 Disagree
O Strongly disagree

k) Zebra mussel

Introduced accidentally in the 19t century the mussel can reach high
densities which foul up water bank equipment such as water
treatment works. The animal also alters the food web in waterways
leading to the disappearance of some native water wildlife.

o Strongly agree 0O Agree 0O Neither Agree or disagree 0 Disagree
O Strongly disagree

13



Image here

o Strongly disagree

Image here

Image here

Image here

I) Giant hogweed

This introduced species looks very similar to the native hogweed and
cow parsley but is much larger. It has large leaves which shade the
ground and block the growth of native plants. It dies back in winter
leaving bare ground causing erosion near rivers. The sap of the plant
reacts in sunlight leading to blistering of the skin.

o Strongly agree o Agree O Neither Agree or disagree 0 Disagree

m) North American signal crayfish

Introduced to the UK for fish farming escaped animals cause damage
to river banks and fish spawning beds and are voracious predators.
They are a threat to the native white-clawed crayfish and many
species of fish. o Strongly agree o Agree o Neither Agree or
disagree 0O Disagree 0 Strongly disagree

n) Grey squirrel

Introduced to the UK in the late 19" century the grey squirrel has
replaced the native red squirrel by dominating food sources. Grey
squirrels also spread a disease which does not affect their health but
kills red squirrels.

O Strongly agree O Agree 0O Neither Agree or disagree 0 Disagree
O Strongly disagree

o) Green spruce aphid

A non-native species of aphid this lives on the sap of pine species and
large outbreaks cause serious damage to Sitka spruce plantations by
killing off the needles.

O Strongly agree o Agree 0 Neither Agree or disagree 0 Disagree
o Strongly disagree

Finally, do you have any other comments you’d like to make about the subject of this survey?
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New neighbours to gossip about: people’s attitudes towards alien parakeets in Porto

6 Appendixes
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Figure 13 - Plates for the first part of the survey where people had to choose ten out of the twenty presented species to
ight version on the top right comer; Dark version on the top left corner; Medium version

[m}
3
[m]

be part of the given environment; Bri
on the bottom. Species included (NOT IN ANY PARTICULAR ORDERY): Common house martin (Delichon urbicum)
Common swift (Apus apus) White wagtail (Motacilla alba) Common waxbill (Estrilda astrild) Yellow-crowned bishop
(Euplectes afer) Great tit (Parus major) Western barn ow (Tyto alba) Spotless starling (Stumus unicolor) yellow-legged
gull (Larus michahellis) Common blackbird (Turdus merula) House sparrow (Passer domesticus) Common magpie (Pica
pica) Crested myna (Acridotheres cristatellus) Common kestrel (Falco tinnunculus) Rose-ringed parakeet (Psittacula
krameri) Monk parakeet (Myiopsitta monachus) European robin (Erithacus rubecula) Rock dove (Columba livia) Eurasian
collared dove (Streptopelia decaocto) European greenfinch (Carduelis chloris) Sources: http://www.avibirds.com/:
http:/lzoologiazm3.blogspot.pt12015/03/periquito-monge-myiopsitta-monachusAhtml; htip://pet-
cockaﬁeLcomlDboardlviewtopic.php?t=1788;https:/lwww.birdguides.com/species/species.asp?sp=164089;
hr!p:llwwwvtﬁplov.orglmatiaslindex.html;hﬁpd/www_boldaslove.co.uklblogluploadslparakeet.jpg;
http:/fwww.hbw.com/species/crested- ridother 2 IS; http//www.hbw.com/species/yellow-crowned-

ly
bishop-euplectes-afer; http://images.sou.com/i?src=rel&q=%E6%B5%B7%E5%8D%97%ES%85%AB%ES%I3%A5%
F4%RRY%RFY%FRYOF Q7L ERILRROL AROVLFERLARILAR: IMaiine and Rarman ANNE: Daman and Bl ANAAL
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Bonita Feia
Hostil Amigavel
Silenciosa Barulhenta
Inofensiva Perigoso
i
Valiosa Se-m N S
Insignificante
Desagradavel Agradavel
Asseada Suja
mMa Boa
Uil Praga
s Colcrida
suaves
Abundante Rara”

Figure 14 - Second part of the survey: table where people were asked to place an x on the square that best suited their

opinion.

16




YIVDING DIPN NHT99D NN AN PONY 7.3

Questionnaire used to obtam mfonnatmn on the ability of the general pubhc to dlstmgulsh between cane toads and native frogs.

Questionnaire used to obtain information on the abihty of the general public to

distinguish between cane toads and native frogs.

- Telling apart a Toad from a Frog

10-15 0 26-35 0O 46-55 O 66-75 [
Age ;
16-25 0O 3645 O S6-65 O >76 |
Sex Male 0O Female O
Areyoua Residentin NT O
Australian tourist 0O State :QLD/NSW/VIC/SA/ WA/ TAS/ACT
International tourist O Country :
Have you ever attended an awareness
Yes . El No 0O
program on identifying cane toads?
Are you 2 member of a toad control
Yes ([ No 0O ’

community group?

Agriculture related work O Publication related work d

Construction related work a Restaurant/ Hotel/ Pub a

Diplomat O School student (]
Profession Driver O Teacher/ Uni Lecturer O

Fisherman 0 Scientist (]

Health related work a Sport related work 0

Journalists a University student 0

Mining O Wildlife officer/ Ranger O

Political professionals O Other O
Which ones are the adult or

subadult toads? A 0O B O G = D & E O F O
(there may be more than one)

Which are the baby toads? G O HO

Which are toad tadpoles? 1 O B I Bl
Which are toad eggs? K O § i |

17
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Questionnaire structure and content

A.1. User activities in the Dofiana SES

This section served to obtain information regarding the respondents’ activities in the
Dofiana SES, including research, management, rest, beach visitors, and religious
travel, among others.

A.2. Knowledge and perception of the impacts of IAS

a. Definition of the term invasive alien species (IAS).

b. Knowledge of any non-native species in Don™ ana SES.

c. Knowledge regarding the introduction of five non-native species into Dofiana SES,
with the objective of evaluating the date of introduction of IAS and the respondents’
awareness of the species in Dofiana . The questionnaire was directed specifically at
eucalyptus (Eucalyptus spp.), red swamp crayfish (P. clarkii), common carp (C. carpio),
fallow deer (D. dama) and genet (G. genetta).

d. Perception of high impact species. For this question, we showed 15 non-native
species in Don™ ana SES with different levels of impacts and asked respondents to
select the six most ecologically and economically detrimental specimens; each species
was illustrated with a picture. These species were: red waterfern (A. filiculoides), ice
plant (C. edulis), eucalyptus (Eucalyptus spp.), Italian stone pine (Pinus pinea),
Argentine ant (L. humile), Chinese mitten crab (E. sinensis), red swamp crayfish (P.
clarkii), Chinese softshell turtle (P. sinensis), red-eared slider turtle (T. scripta),
common carp (C. carpio), pumpkinseed (L. gibbosus), largemouth bass (M. salmoides),
rainbow trout (Oncorhynchus mykiss), ruddy duck (O. jamaicensis), and fallow deer
(D. dama); respondents could also suggest other species not listed, or ones that they
thought were an important threat.

e. Perception of the impacts of IAS in Dofiana SES.

A.3. Attitudes toward IAS introduction and management

a. Willingness to introduce non-native species if the respondent obtained an economic

or recreational benefit. 2980 BIOLOGICAL CONSERVATION 141 (2008) 2969 — 2983
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b. If the respondent considered eradication a viable management option and why it
might be necessary.

c. WTP for IAS eradication: To determine peoples’ awareness and level of
participation toward the impact of IAS in the Dofiana SES, we provided the following
question: ‘With the knowledge that you have about the impacts generated by the
presence of (species name), would you be willing to pay an annual contribution to a
fund created by the Environmental Government to eradicate this species in Dofiana
SES?’ For this question, each IAS was illustrated with a picture and a description
that explained the ecological and socioeconomic impacts of the species on
biodiversity and ecosystem services of the Dofiana SES. If respondents answered
‘No’, they were asked to provide a reason why they chose not to contribute to the fund.
In this way, we differentiated between protest answers and zero values. If respondents
answered ‘Yes’, we asked them how much money (€) they would contribute. The
elicitation of WTP was an open-ended format question.

A.4. General environmental behavior

This was measured employing traditional variables that are considered indicators of a
respondent’s interest in nature (Requena, 1998): a. If the respondent held a membership
in an environmental organization. b. Number of other natural protected areas that the
respondent had visited during the previous year.

A.5. Socio-demographic information

Social and demographic variables included age, gender, level of education,
employment, household size, monthly family income, and place of residence (to

estimate how far respondents traveled to Donana.
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KNOWLEDGE OF INVASIVE SPECIES QUESTIONS.

Six questions on the instrument gathered information regarding knowledge of invasive
species. Depending on the specific question, answers were yes/no or multiple-choice
responses. Examples of questions include a multiple choice question asking, ‘*how
many invasive species do you think are in the U.S.?”” and a yes/no response option for,
‘“‘do you think that invasive plants and animals have a negative economic impact on
agriculture in Texas?’’

ATTITUDES TOWARD MANAGEMENT OF INVASIVE SPECIES INSTRUMENT.
Eight statements on the instrument related to student attitudes toward invasive species
and their management. In the first section, respondents were given a series of seven
questions that gauged their attitudes toward management of invasive species, and
where they answered on a 1 to 5 Likert-scale that ranged from ‘strongly agree’’ to
“‘strongly disagree.”” More points were allocated for more positive answers and
answers were reverse coded when necessary. Possible scores ranged from 7 to 35.
Examples of statements included, ‘‘all invasive species should be completely removed
from the environment,’” and ‘‘protecting the environment from invasive species is
important.”” One question asked respondents to mark all types of management
procedures they would be against using. Answer options included a listing of varied
management methods including shooting, poisoning, dredging, and egg destruction
among others.

AWARENESS AND SOURCES OF INVASIVE SPECIES INFORMATION QUESTIONS.
Five questions collected information regarding whether respondents felt they knew
about invasive and native species and where they learned that information. Examples
of questions included, ‘‘did you learn about invasive species in high school?,”” ‘*have
you received instruction about invasive species in your college courses,’’ and, ‘‘how
informed do you think you are about invasive species?’” Answer options varied
depending on the question. Some questions had ‘‘yes/no’” answers, whereas others
provided multiple choice options.

DEMOGRAPHIC QUESTIONS.

Seven questions were designed to gather demographic information including gender,
age, ethnicity, current academic classification, academic major, and zip code of

hometown or name of home country if it is an international student.
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ATTITUDES TO NON-NATIVE SPECIES IN THE UK

Bournemouth
University For the purposes of this survey 'Non-native species' refers to an animal or
plant introduced (i.e. by human action) outside its natural past or present

distribution; that has the ability to spread and potential to cause damage to the environment, the
economy, our health and the way we live.
At Bournemouth University our research on non-native species underpins policy and management used
to protect biodiversity. Your replies will help us better understand how scientific research modifies
general attitudes towards non-native species.

Thank you for taking the time to complete this questionnaire. There are no correct answers; it is your
opinion that we are interested in. The survey is anonymous.

PART 1. ABOUT NON-NATIVE SPECIES

1. In 2004 Colonel Robert J. Pratt, of the U.S. Army wrote, “Despite America’s status and strength,
the United States was tragically vulnerable to attack not from conventional weapons, but by
unconventional asymmetric means. Today the homeland is vulnerable to a different type of asymmetric

attack, a biological attack from invasive species.”

Do you agree or disagree that non-native species could represent a threat of national importance?

Strongly agree Agree Neither agree nor disagree DisagreeStrongly
disagree
| m] m] ] m]

2. How do you think the UK government should prioritise spending in the following areas?

Most Very Important Not Very Not

Important Important Important Important
Healthcare ]
Education m]
Economic O O O ] O
Development
Defence ] ] ] m] O
The Environment o ] ] m] O
3. Please indicate your perception of the threat that the following environmental issues pose:

None Extensive Much Some Little

Climate change m] m] m] O O
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Chemical pollution ] ] O O O
Habitat destruction ] ] ] o o
Non-native species O O O O O
Human overpopulation O O O O O
4, Do you have any prior knowledge on the subject of non-native species?
Extensive Much Some Little None
] | m] m] m]
5. Please indicate your level of knowledge on each of the following five species:

Extensive Much Some Little

None

Grey Squirrel m] m] m] O O
Japanese Knotweed O O O O O
American Crayfish m] m] m] O O
Harlequin ladybird O O O O O
Topmouth gudgeon m] m] m] O O

Please indicate where you have heard about non-native species:

Television O Newspapers O Internet

Scientific journals m] Radio m] Magazines

] Word of mouth o I haven’t heard about such issues
m] Other (please specify)
7. Please indicate your perception of the threat the following five species pose:

None Extensive Much Some Little
Grey Squirrel O O ]
Japanese Knotweed 0O O O O O
American Crayfish ] m] m] m] m)
Harlequin ladybird O O O O O
Topmouth gudgeon O O O O ]
8. Please indicate your perception of the level of threat posed by these issues associated with
non-native species:
None  Extensive Much Some Little

Competition O O O O O
Habitat destruction m] ] ] ] ]
Disease transmission O O O O O
Predation ] ] ] ] ]
Hybridisation O O O O O

(inter-breeding with native species)
9. If a disease existed that could obliterate either red squirrels or native crayfish or native coarse

fish (eg roach/tench/bream), which would cause you most concern?
oORed squirrels oNative crayfish oCoarse fish
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10.

If a disease existed that could obliterate either red squirrels or native crayfish or salmon, which

would cause you most concern?

ORed squirrels oONative crayfish o Salmon

11. Which of the following should be the primary reason for controlling non-native species:

ORecreational use of the environment oEconomic cost of damage

oLoss of ecological function  olintrinsic value of wildlife oOther (please specify):

12. Prior to this survey had you ever heard about research by Bournemouth University scientists on

the non-native fish, Topmouth Gudgeon?

oYes

oNo o Not sure

PART 2. ABOUT YOU

13. What is your gender?

] Male o Female

14. What is your age?

o 18-34 mi 35-44 mi 45-54

o 55-64 mi 65-74 i 75+

15. Please indicate the highest level qualifications you have (tick one):

O ‘O’ level, GCSE, or equivalent

O ‘A’ Level, AS Level, or equivalent

O NVQ, BTEC, City and Guilds, or equivalent

| First degree (e.g. BA, BSc)

m] Higher degree (e.g. MA, MSc, PhD, PGCE, post-graduate certificates/diplomas)

] Other qualifications (please specify)

] No qualifications

16. What is the first half of your postcode (Home address)?

E.g. BH12

17. Do you go fishing?

oNo OYes (Coarse fishing) OYes (Sea angling) oYes (Salmon and trout)
18. What is your occupation?

19. Finally, do you have any other comments you’d like to make about the subject of this survey?
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