
South Pacific Regional Fisheries Management Organization

Side Event

Seamount Vulnerable Marine Ecosystems
And

Issues Concerning Stock Assessment of Deep-Sea Fisheries

Les Watling
University of Hawaii at Mānoa

By Request of

Deep-Sea Conservation Coalition



Seamounts: what are they and why do we care?

Mountains under the sea, as large as mountains on land.
Estimated number of seamounts: 14,000 to 33,000, but probably only 4,000 have summits at depths that can be fished.
Of volcanic origin, shape depends on age and height.
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How many seamounts are there?

From: Wessel et al. (2010)



Seamount summit depths 50-2000 m: 4757 (K & L 2004 data)

~500 in SPRFMO



Seamounts in the South Pacific

3400 (Yesson et al. 2011)
2000 (Kitchingman & Lai

2004)

?? Fishable (summits 1500 m
or shallower)

Estimates bad because:
Data from satellites
Height can be off by 500 to
1000 m
Not many accurately mapped
from ships



Fine grained sediment, flat, with flow related features

Seamount Habitat Types



Basalt wall



Basalt, pavement, biogenic structure



Seamounts are special places, and not just for fish

Coral thickets and other colonies
Louisville Ridge and Tasmanian
Seamounts, 900 m



Tasmanian Seamounts 750-850 m



Some deep-sea coral facts

Longevity: 100 to 800 years for gorgonians; up to 4,200 years for black corals

Reproduction: sexes separate, timing and other details of reproduction unknown

Recruitment: unknown, juveniles seen in some areas, many areas with no or few juveniles

Potential for Recovery: extremely low and over very long times, decades to centuries



From Pitcher et al. 2010

The history of seamount fishing: why we should be concerned

This is taking a little
longer, but the pattern
looks familiar



What are Vulnerable Marine Ecosystems?

Vulnerability is related to the likelihood that a population,
community, or habitat will experience substantial alteration
from short-term or chronic disturbance, and the likelihood
that it would recover and in what time-frame.

VME features may be physically or functionally fragile. The
most vulnerable ecosystems are those that are both easily
disturbed and very slow to recover, or may never recover.

The guidelines also provide examples of taxa indicative of a
VME: (i) cold-water corals of various types (e.g. reef builders
and coral forest species) likely to be found on the edges and
slopes of oceanic islands, continental shelves, seamounts,
canyons, and trenches; (ii) sponge-dominated communities and
structural biogenic habitats (e.g. those composed of large
protozoans, hydrozoans or bryozoans) with a distribution
similar to cold-water corals; (iii) endemic or rare types of
hydrothermal vent and cold seep communities; and (iv) fish
species that sustain low exploitation rates. (FAO, 2009)



Encounter Rules

From FAO (2009)

Move on rule
SAI: significant adverse impact



4 tows of 255 = 1.5% ….. Can this be right?



Surveying the Louisville Seamounts with a camera



Distribution of VME
indicator species on the
Louisville Ridge seamount
chain.

Gorgonians



Sponges



Gorgonians



Why So Few VME Encounters on Louisville Ridge Seamounts?

VME Indicator species are delicate, fragile, or brittle



VME Indicator taxa don’t weigh very much, with a
few exceptions



SPRFMO Move-on Rule



5-n.m. radius



Conclusions about Seamounts and VMEs

1. Seamounts harbor very rich, species diverse, habitats, often with species found nowhere else

2. Seamount communities qualify as Vulnerable Marine Ecosystems, without exception

3. Seamount VMEs will seldom be detected from evidence collected in fishing trawls

4. Seamount summits are small areas, so “moving on” will most likely cause an additional encounter with a VME

5. The only practical solution is to not allow mobile fishing gear to contact the seamount surface.



And now a few words about Deep sea Fisheries Stock Assessment

What do we need to know and what do we know?
Birth rate, growth rate (change with age), survival at different ages, spatial distribution of life stages,

Orange Roughy:

-Long-lived: up to 150 years; matures between 20 and 40 years
-Reproduction: spawning aggregations around seamounts, with synchronous
spawning; fish travel up to 200 km (?) to join an aggregation
-Fecundity: very low, <90,000 eggs per female
-Development: eggs are buoyant, rise to 200 m for development, then sink
again; time to hatching 7 to 13 days, depending on temperature
-Recruitment: episodic? No feeding for first month
-Slow growing: 7 cm at 3 years, 12 cm at 5 years, adult 35-45 cm, weight
about 1.5 kg
-Feeding: predators on mesopelagic and benthopelagic crustaceans
-Population data: egg surveys and acoustic data give estimates in localized
areas, e.g., around Australia about 96,000 t.



Stock Assessment Needs for Orange Roughy Stock Assessment

Data Need Yes No

Fecundity x

Growth rate x

Recruitment rate x (?)

Survival at age class; independent survey x

Spatial distribution of age classes; independent survey x

Population data over large areas; stratified random sampling x

Natural mortality rate x (?)

Fisheries catch data x

Most population data are from catches, from which can estimate catch per unit of effort
CPUE



A history of the Canadian Atlantic cod collapse: a failure to recognize increasing catchability or density-dependence of the
catch. Fish have depensatory behavior.

What is major problem with CPUE? Example from Atlantic Canada cod stocks



Lesson from Cod Collapse

1. Fishery catch data are not from random samples, fishing boat goes where fish are, not where they aren’t

2. Difficulty in using CPUE data for species that aggregate, as part of their life history or as a response to
declining population sizes.

3. “For many fish, we still do not know how to design surveys and survey collection gears that we can confidently
assume would provide indices proportional to abundance, particularly in situations where the spatial
distribution of fish is rapidly changing and/or is highly variable from year to year. “ (Walters & Maguire 1996)

4. Orange Roughy is a fish that aggregates; spawning aggregations targeted by fishing industry

5. In the eastern North Atlantic precipitous declines in blue ling also due to fishing on spawning aggregations;
such targeted fishing was stopped

6. Estimating true size of population is impeded by lack of fishery independent data, i.e., survey data

7. In the case of orange roughy, survey data would be extremely expensive to obtain

8. Orange roughy has been a serial depletion fishery; can that change?










