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ΨL Ŏŀƴ ƻƴƭȅ ŎƻƳǇŀǊŜ ǘƘŜǎŜ ƎǊŜŀǘ ŀǉǳŀǘƛŎ ŦƻǊŜǎǘǎ ƻŦ ǘƘŜ ǎƻǳǘƘŜǊƴ ƘŜƳƛǎǇƘŜǊŜΣ ǿƛǘƘ ǘƘŜ 
terrestrial ones in the intertropical regions. Yet if in any country a forest was destroyed, 
I do not believe nearly so many species of animals would perish as would here, from 
ǘƘŜ ŘŜǎǘǊǳŎǘƛƻƴ ƻŦ ǘƘŜ ƪŜƭǇέ

Tierra del Fuego, February1834: 
ά¢ƘŜǊŜ ƛǎ ƻƴŜ ƳŀǊƛƴŜ ǇǊƻŘǳŎǘƛƻƴΣ ǿƘƛŎƘ ŦǊƻƳ ƛǘǎ ƛƳǇƻǊǘŀƴŎŜ ƛǎ ǿƻǊǘƘȅ 
of a particular history. It is the kelp, orMacrocystispyrifera. This plant 
grows on every rock from low-water mark to a great depth, both on the 
outer coast and within the channels.



Krumhanslet al., 2016

Previous global survey: 
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Supervisedclassification: 
Hardto estimatefalse 
positives and false negatives







Thresholdvalue: B11 > 0.028
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5. Validation at high resolution (drone imagery and diving surveys) (Jan- July 2019)





FAI NDVI KD

PA UA OA Kappa PA UA OA Kappa PA UA OA Kappa

Punta 
Santa Ana 

Norte 
59.3 84.3 92.3 0.65 61.2 80.0 91.9 0.65 62.5 75.0 91.3 0.63

San Isidro 69.2 76.7 92.9 0.69 71.0 74.4 92.7 0.68 75.1 67.4 91.6 0.66

Chabunco 69.2 76.8 92.7 0.69 72.0 73.9 92.5 0.69 82.7 64.5 91.2 0.67

Punta 
Carrera 76.0 94.6 91.9 0.79 78.7 93.7 92.4 0.80 84.2 92.9 93.7 0.84

Niebla 62.6 79.7 80.9 0.56 66.5 77.0 80.9 0.57 67.9 69.8 78.0 0.52

Tussac 
Kelly 66.2 89.5 86.2 0.67 61.0 90.9 85.0 0.63 72.8 87.4 87.5 0.71

Tussac 
Bottom 60.8 88.4 89.4 0.66 57.6 88.4 88.8 0.63 71.4 85.5 90.8 0.72

Tussac Top 69.1 74.6 80.8 0.57 60.8 76.4 79.6 0.53 77.6 73.6 82.3 0.62

Yendegaia 56.1 80.8 89.3 0.60 51.2 82.1 88.8 0.57 63.2 71.2 88.4 0.60

Total 
average 65.4 82.8 88.5 0.65 64.4 81.9 88.1 0.64 73.1 76.4 88.3 0.66



6. Validation at low resolution 

Range (m) N % cumulative
%

50 42 26.8 26.8

100 17 10.8 37.6

200 27 17.2 54.8

300 17 10.8 65.6
> 300, 

undetected 54 34.4 100.0

total 157 100



https://biogeoscienceslaboxford.users.earthengine.app/view/kelpforests



Province Ecoregion Km2 Detected/
georeferenced 

Agulhas Agulhas Bank 136.2
Natal 1.7

Benguela Namaqua 96.5 1/1

Cold Temperate Northeast Pacific

Gulf of Alaska 483.9

North American Pacific Fjordland 2074.2
Northern California 193.7 1/1

Oregon, Washington, Vancouver Coast and Shelf 333.6

Puget Trough/Georgia Basin 118.2

Magellanic
Channels and Fjords of Southern Chile 4840.7 23/32

Chiloense 687.0 17/22
Malvinas/Falklands 3081.1 1/1
Patagonian Shelf 144.5

Northern New Zealand Northeastern New Zealand 76.6
Three KingsςNorth Cape 0.6

Scotia Sea South Georgia 145.9 2/2

Southeast Australian Shelf
Bassian 389.3 10/13

Cape Howe 128.4
Western Bassian 42.4 1/3

Southern New Zealand
Central New Zealand 75.7 5/11

Chatham Island 23.3 1/1
Snares Island ND

South New Zealand 148.8 7/8

SubantarcticIslands

Crozet Islands 73.6
Heard and Macdonald Islands 0.5

Kerguelen Islands 3397.6
Macquarie Island 17.2

Prince Edward Islands 46.4 1/1

SubantarcticNew Zealand
Auckland Island 29.1 1/1

Bounty and Antipodes Islands 0.6 1/2
Campbell Island 1.5 1/1

Tristan Gough Tristan Gough 6.0
Southern California Bight 222.1

Warm Temperate Southeastern Pacific
Araucanian 54.9 12/18

Central Chile 11.7 9/10
Humboldtian 4.7 9/29



New question : Kelp landscapes

TussacIslands(Falklands) Yendegaia(Beagle channel)

Puerto Amparo (Moraleda channel)Santa Ana Norte (Straitof Magellan)



Old question: 
Finding 
Darwinõs 
Forests ?



UK 
Hydrographic
Office archives



Spatial patterns
and long -term
persistence

Mora-Soto (in review)



Main 
characteristics of 
309 kelp forests  



Conditional 
inference tree:

Large forest > 7 ha
Small forest < 7 ha 
7 ha = median



Level to sloping coasts: 
Falkland Islands

Vertical and over-hanging 
walls: Patagonian Fjords 
South Georgia



Long-term persistence




