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The big picture

4 major issues facing Earth

ÅHabitat loss

ÅHarvesting

ÅClimate change

ÅHomogenisation of biota



Alien: non-indigenous species

Propagule: means of propagation 

e.g. seed, spore, egg, live insect 

Definitions



The problem

People carry propagules with them 

to the Antarctic



Big Problem
Alien species are only detected 

after establishment

Impacts

ÅLoss of local biodiversity 

ÅChanges to ecosystem processes

ÅChanges to evolutionary 

processes



Pathway analysis

N. Chilcott

Propagules Where? How many? On who? 

Where did they come from?

climate matching

Does travel to Antarctic affect quality of propagules ?

If they make the journey ïwill they be dispersed?

Can they survive and establish?



Cargo

People
Pathways

N. Chilcott

Food



ÅOutdoor clothing 

ÅFootware

ÅEquipment 

ÅBags

People





Propagules

Å50+ plant families

ïDaisies, grasses, sedges

Å1500+ morphotypes

ÅAustralian data ï1300+ propagules, 

Å400+ morphotypes

ÅMany known weeds (European origin)



People ïAustralia n= 189
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51% of expeditioners carried propagules



Outlier !

Å503 seeds

Å88 morphotypes

Å2g plant material



People -Australia
Mean ï2.5 morphotypes/ visitor
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Hats/

3%

Trousers

2%

Gloves 

7%

Walking poles        

11%

Insulating layer

13%

Jacket/

14%

Boots 

43%

Bags

31%

Where are the propagules?



Cargo - Australia

Cargo items  n= 120

% contaminated 47

% live invertebrates 2

% seed 15

% fungi 1

% soil 20

% spiders web 5



Australian cargoCargo





Cargo

ÅLive invertebrates 

ïCollembola - Hypergastura 

viatica

ïMites

ÅSeeds (38 taxa, 138 seeds)



Anthoxanthum odoratum ïsweet vernal grass

Holcus lanatus ïYorkshire fog

Hordeum sp - barley

Paspalum sp 

Leontidon sp ïdandelion

Juncus sp  - sedge

Eucalyptus sp

Polygonium sp - buckwheat



CASAs

12 live insects

20 seeds

Within 2hrs of landing



Food - Australia

Fresh Food Items  n = 2094

Clean 89% (1865)

Fungal infections 9%  (191)

Invertebrates/ soil/ 

seeds

2  (54)



Food - clean

ÅApples, cantaloupes, carrots, grapefruit, 

limes, oranges, potatoes and tomatoes 



Food - infected

Årefrigerated 

pears and onions



Pathway analysis

N. Chilcott

Propagules Where? How many? On who? 

Where did they come from?

climate matching

Does travel to Antarctic affect quality of propagules ?



N. Chilcott

Does travel to Antarctic affect quality of propagules ?

No ïPoa trivialis travel experiment

Longest leg: BAS - 284 days;  >30,000 km



Route 

Number

Main seed 

storage location

Temperature 

mean (% ±
SD)

Temperatures range 

(min-max)

UK­Ant Ship hold 17.3 ± 2.9 9.0 to 32.5 ºC

UK­Ant­U

K

Ship hold 16.3 ± 2.7 4.0 to 32.5 ºC

UK­Ant Ship hold then 

aircraft cabin

17.4 ± 2.9 7.5 to 32.5 ºC

SA­Ant­SA Ship cabin 21.3 ± 1.8ºC 16.4 to 22.3 ºC

Aus­Ant­A

us

Ship cabin 23.0 ± 0.04ºC 9.5  to 28ºC

Aus­Ant­A

us

Ship laboratory 15.0 ± 0.04 ºC 3 to 20ºC

Aus­Ant­A

us

Ship hold 9.5 ± 0.06ºC -1.5 to 23ºC

> 90% germination ïno statistical difference with controls



Pathway analysis

N. Chilcott

Propagules Where? How many? On who? 

Where did they come from?

climate matching

Does travel to Antarctic affect quality of propagules ?

If they make the journey ïwill they be dispersed?

Can they survive and establish?



Seed drop



Seed drop ïBoots & backpacks ïall or nothing

Median

SD

Range

Seeds germinated at summer Antarctic temps ï32% at 8oC



Outcomes
ÅUnderstanding of pathways of alien 

propagules

ÅData to assist develop environmental 

management strategies ïfeed into CEP



Patterns

ÅHigher propagule load with outdoor activity

ÅExpeditioner load > tourist load

ÅThreat through national programs > 

tourism

ÅNo impact of travel on propagules

ÅAll or nothing drop



Have we improved?

2000-03 2007/08

Mean propagules per 

expeditioner
15.4 6.9

% total cargo items 

contaminated
58 43

% items of fresh produce 

contaminated
30 6



Recommendations
ÅContinued cleaning of gear ïmessage early ï

minimal use of issued gear!

ÅNo winter stored fruit & veg

ÅKeep doors of planes closed ïinsect bombs

ÅUse of clean cargo containers ïno nooks & 

crannies ïcontinued weed control at wharf and 

Kingston




