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Vasco da Gama

1497 First to sail Cape of Good Hope
100 of 160 sailors lost to scurvy.



Suggested cures for scurvy

1591 Scurvy grass
1593 Lemon juice
1720 Avoid sins of world and thus the resulting                 

divine chastisement 
1730 Avoid foul vapour that thins the blood 

serum
1746 Turtles
1836 Potatoes and onions
1852 Burying in sand to the neck
1859 Pickled skin.



Captain James Lancaster

1 ship 3 teaspoons lemon juice a day
3 ships no lemon

Scurvy
0
110/278

1601 England to India



James Lind
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James Lind      



Summary of dates

1593 Sir Richard Hawkins prescribes oranges and 
lemons to treat scurvy at sea

1601 James Lancaster. Sailors with citrus free of scurvy
1747 James Lind. Randomised replicated experiment.
1753 Lind publishes Treatise on scurvy.
1795 British Navy orders citric fruits taken by navy
1865 Suitable diets introduced merchant navy
1600-1800 over 1 million lost for British navy due to 

scurvy.
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Reed bed 
burning

3021Row effect

0000Cut v burnt

0221Treatment effects

32333734Taxa tested

AugAprilAugApril

Year 2Year 1Soil invertebrates
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Myths

More myths
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Is it worth finding out what works?
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Organisations adding unpublished 
cases

Antiguan Racer Conservation Project 
Aylesbury Vale Countryside Service
BirdLife International 
British Trust for Ornithology
British Dragonfly Society
Broads Authority
Butterfly Conservation
Dept. of Conservation (New Zealand) 
Dept. of Conservation Services 

(Bermuda) 
English Nature
Forest Enterprise
Footprint Ecology
Forest of MerciaCommunity Forest
Herpetological Conservation Trust 
Israel Nature & Parks Authority

The Landscape Partnership
National Trust
Nature Seychelles
Northmoor Trust
Peak District National Parks Authority
Royal Holloway College
RSPB
Suffolk County Council 
The Tree Kangaroo Conservation 

Program, PNG 
University of Auckland 
University of the South Pacific
U.S. Fish and Wildlife Service 
U.S. Geological Survey Biological 

Resources Discipline 
Wildlife Conservation Society
& many individuals
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Approaches 

If repeated problem
Collect and use evidence

If new or complex problem
Use predictive models.



Review on effect of disturbance on 
ground nesting and cliff nesting birds

16No of fledged young

5Pre fledgling survival

5Chick weights

11Number hatching

Number studiesStage

But interested in population level responses
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What if no density dependence?
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Disturbance (dogs / survey / ha)

Density 
(pairs / ha)
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p = 0.05

Fewer woodlarks in 
disturbed areas
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% chicks starved

F1,5 = 17.5   

r2 = 0.78       

p < 0.01

% 1st brood juveniles seen
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r2 = 0.55  
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Density dependence in woodlarks



Density (pairs / ha)

Chicks 
fledged per 
pair (per site)
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Scenarios 

-31.9%All sites with open access, 100% increase in 
visitor numbers, redistributed evenly across all 
sites

+26.7%All sites with open access, current visitor 
numbers redistributed evenly across all sites

-2.2%Current access arrangements, 100% increase 
in visitor numbers on all sites with open access

-36.8%Car parks created on every site, with visitor 
numbers equal to the highest currently found

+31.2%No access allowed on any site





Disturbance on beaches



Counting people
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People behaviour
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Fine-scale study
39

53

0

20

40

60

80

100

120

UNOCCUPIED OCCUPIED

M
e
a
n

 P
e
o

p
le

 C
o

u
n

t



The basic model
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scenarios

- 8.0New car park created 

- 2.8 100% increase on RSPB reserve

-22.8 100% increase everywhere 

-10.150% increase everywhere

+84.9No disturbance

% changeChange in disturbance



Integrated study
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Conventional predictions

State – extent flooding

Implication – biodiversity change

Predicted consequence

Assumption e.g. 2020 expected climate

78.9ha

-45.6%



Output-driven models

States

Implications

Assumption e.g. 2020 expected climate

Predicted consequence


