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OUTLINE:

Geoscience for Ocean Management

Surficial Geology and Habitat
Mapping

Examples of Special Habitat Maps
Seabird Habitat
Hydrocarbon Seeps
Sponge Reefs
Coral Reefs

Conservation Areas

British Columbia/Washington State



Multibeam Sonar and GIS
• Mapping sedimentary 

deposits and surfaces
• Refined basin-scale 

morphology
• Change detection 

using repeat surveys

Courtesy: John Hughes-Clarke
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Geoscience for Ocean Management



Marine Surficial Geological Maps

Map of the distribution of ocean floor characteristics, 
including morphology, sediment or bedrock type, physical 
properties, benthos, and an understanding of origin

Quaternary is the geological history of the last two to 
three million years up until the present divided into two 
Epochs the Pleistocene and the Holocene. The Holocene 
covers the period from the end of the last glaciation until 
present (last 10,000 years).
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Hydrocarbon Seeps

pockmarks

Sand Waves

0 3 km



Shallow Gas







Rohr et al., 2000 – J. Geophys. Res





Legend
FishShape
class

! Pacific Ocean Perch

! Rock Sole

! Mix

! Dover Sole

Surficial
CODE

BEDROCK

GLACIAL

GRAVELSAND

MOBILESAND

MUDDYSAND

SAND

SANDGRAVEL

SANDYMUD

THINMUDDYSAND

THINSANDGRAVEL

THINSED

HecStEP Bottom Type and Fishery Distribution

Dundas

2 Peaks

Shell Ground
White Rock

East and West 
Horseshoe

Surficial Geology and 
Groundfish Distribution

Sinclair et al, 2005, 
ICES







Paleogeographic situation in the Late Jurassic

modified after Blakey, 1992



Sponge Reefs







Sponge reefs



Surficial Geology Map of the Middle-South Sponge Reefs
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Sponge reefs



Ice Scour



Malcolm Island

Vancouver Island



Wood waste disposal site

3.5 kHz
lines



3.5 kHz profiles of Malcolm Island sponge reefs





Juvenile Rockfish



Mapping sensitive 
habitats
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Coral reefs

• Coral reef – Lophelia pertusa reef 
discovered.
– Alive >7000 to approx. 5000 yBP
– Died of natural causes 
– Suggests that other Lophelia pertusa reefs will 

be found in BC coastal waters



Sponge reefs

Glacial fluted surface

Coral reef site (dead)

Thick mud drape

Thick mud drape



Central Georgia Basin Steep Knoll



Lophelia pertusa
reef surface Norway 
example



Lophelia reefs at the edge of the 
Norwegian shelf 300-400 m depth
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Suspended particles
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Summary:
Habitat Mapping for offshore British Columbia has primarily 
been for critical habitats such as sponge reefs

Surficial geology is a key component of understanding these 
critical habitats

The San Juan/Gulf Islands Transboundary Mapping Project 
provides a template for an international habitat mapping 
protocol


	Habitat Mapping: The Canadian Perspective
	Slide Number 2
	Multibeam Sonar and GIS
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Coral reefs
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Lophelia reefs at the edge of the Norwegian shelf 300-400 m depth
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Suspended particles
	Slide Number 53

