Studying Biodiversity and Behavior

(or the problem of identifying proper management uns)

Unbeknownst to most ornithologists, the dodo was
actually a very advanced species, living alone quite
peacefully until, in the 17th century, it was annihilated

by men, rats, and dogs. As usual.
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What Is Biodiversity

The spectacular variety of life on earth and the
essential interdependence among all living things
(Michael Novacek)

- the variety of life on Earth at all its levels
from genes to ecosystems

- the ecological and evolutionary processes
that sustain it




Species: The Currency for Conservation

How many species are there?

About 1.50 - 1.75 million
species identified.

Estimates range between
3 -117 million species.

Most estimates between
13 - 20 million species.




The Species Concept

Different definitions: Mayr suggested that a species is a
« Morphological group of interbreeding individuals.
 Biological

* Phylogenetic

Diverse taxonomic groups:
» Cryptic species
» Bacteria (viruses?)
New shark species off
South Carolina (6/13/06)
Genetically distinct.

Classified in genus sphyrna.
Called "cryptic species".




Behavior — Why it Matters in Conservation

1) Mechanisms linking changes with responses
“The glue that holds together ecological effect pagulation response”

(Parrish 2005)

2) Tools for effective conservation
Assessing impacts, Mitigating impacts, Restoring pdjaulga, Protecting habitats

DIZO et al. 1932 P&rrlsh 20053 -
3) Increasmg y considered a component of Biodiner
“Behavioral diversity needs to be conserved”
(Shumway 1999, Whitehead et al. 2004)




Behaviour and Conservation

Listed areas in which the study of animal behavshnaould
provide a major contribution to solving conservatmoblems

Highlighted those areas in which behaviowtaldies could
make a substantial contribution to a subject area




Sutherland (1998): Terrestrial Examples

Knowledge/ Monitoring

Small Population Extinctions
Species Isolation

Dispersal in Fragmented Populations

Management
Reducing Predation

Retaining Cultural Skills
Behavioural Manipulatio

Consequences of Environmental Chgnpe
Habitat Requirements of Species

Release Schemes

Habitat Preferences Captive Breeding

Reproductive Behaviour / Physiology
Minimum Area Necessary for Reservs
Census Technigques

Monitoring Stress / Condition

. Human Aspects _ _
Exploitation lleasing Human Population

Discounting Rate IncregsConservation Concer




Behavior in Marine Conservation

Assessing habitats, ranges, movements: (- armish 2005)

Predator— prey dynamics:
Reproductive biology:

Migratory behavior:

Changing impacts (fisheries):

Social attraction (restoration):




Reproductive Biology

Protogynous Hermaphroditism: All California sheegdhare
born female. When large enough to defend a teyraod harem,
females undergo hormonal changes and transfoormates

(April 20, 2009, California Sea Grant)

Evidence
* Lower size / age of males:
- 2000s: age 5, length of 24 cm
- 1980s: age 13-14. length of 48 cm

Conclusion
 Females change sex when not
subject to dominant male aggression




Assessing Habitats, Ranges and Movements

Pelagic predators forage on the sea floor
(e.g., sperm whalesteezen 195y

Evidence

* 14 male whales entangled

* max depth: 620 fathoms (> 1000 m)
« cable wrapped around the jaw

Conclusion

 Whales become entangled while
swimming along with jaw plowing
through sediment in search of food




Predator-Prey Dynamics
Pelagic predators forage on the sea floor

(e.g., sperm whalesoe 1969

Evidence

 Summer of 1967, west coast of Iceland

e Stomach contents of 57 male sperm whales
* Most important fish species in diet:

rockfishes $ebastesp.)
lumpsucker Cyclopterus lumpus)
frogfish (Lophius piscatorius)

Conclusion
« Male sperm whales forage
on benthic fish species




Assessing Habitats, Ranges and Movements

Sexual Segregation Within SpecieMales / Females
use different prey resources and forage separately

Southern Giant Petrel&sonzalez-Solis et al. 2000)

Females Males
Size: 10% Smaller 10% Larger
Diet: Krill / Fish Seal Carrion




Migratory Behavior

Conclusion
» Albacore tuna migrate along the
North Pacific Chlorophyll Front

(Polovina et al. 2001)




Changing Impacts

Modifying fishing practices and gears:
Evidence

e Coastal marine mammals
entangled in gilinets

(Jefferson et al. 1994)

Conclusion

* Pingers effective
deterring dolphins
from approaching nets

(Dawson et al. 1998)




Restoring Populations

Habitat Restoration & Social Attractiomprishima island

Conclusion

« Working to
‘move” some
breeding birds
to safer sites




Conserving Behavior

In some cases the behavior itself is worthy of eovettion.
Famous examples include:
the migration of birds and mammals
the winter roosts of monarch butterflies
Japanese macagues living in the snow / using hwtgsor

Consider importance of conserving cultural varmatia

such as variation in bower design in a specie®wfebbird
and variation in tool use by chimpanzee populations

(Sutherland 1998)




Conserving Behavior (Dizon 1992)

The “stock” is the
fundamental unit of
management & conservation
(fisheries and populations)

Yet, its definition is often
arbitrary, and based on
politics or convenience

Because selection of stocks deserving protectiocongentious,
an improvement in this working definition in needed

Key Element: This definition should include the degree to
which a population can be anolutionarily significant unit




Evolutionarily Significant Units (ESUS)

For theUnited States Endangered Species Act (ESA)

A "species" is defined to include: "any distinct paiidn segment of any
species of vertebrate fish or wildlife which intersds when mature."

However, the ESA does not define a "distinct popoiraiegment”
This is considered synonymous witharolutionarily significant unit
- Must be (substantially) reproductively isolated froamspecifics

- Represents an important component in evolutionagdg of the species

(Ryder, 1986)




Defining ESUs

Populations with distinct
evolutionary histories.

Populations that are morphologically
and genetically distinct from others.

The minimal (smallest) units for
conservation and management.

(Waples, 1991)




Revised ESU Concept

Category |. genetic differences and geographic isolation
Category Il: genetic differences but “weak” spatial separation

Category Il : little genetic differences, despite geographic sejmarat

Suggest expanding definition to include behaviordéria:

1. Distribution

2. Population response
3. Phenotypic variation
4. Genotypic variation

(Dizon, 1992)




Behavioral ESU Criteria

Distribution: Population response:
Range Social system
Habitats Communication
Migrations Diet
Overlap with threats Growth rate

- bycatch Reproductive biology
- pollutants
- parasites

(Dizon, 1992)




Examples — Cetacean Ecotypes

Three types of
Antarctic killer whales
(Pitman & Ensor, 2003)

Killer whales of the Ross Sea are divided into¢hgeotypes
based on feeding behaviors and phenotype (size ankdmngs).

Figs A & B: “Ross Sea killer whales” feed primarow fish

Figs C & D: Feed on minke whales, seals and penguins




Including Behavior in Stock Definition

(Whitehead et al. 2004)

Increasing evidence that culture is an importatgrd@nant of
behavior in some non-human species (great apesedackeans)

In some cases, culture has repercussions for c@isBT

Suggest that non-human culture should be integrated
conservation biology by refining ESU definitions




Culture: Biological — Anthropological Aspects
Six Steps of Cultural Transmission:
New pattern of behavior is invented, or an existing & modified.
The innovator transmits this pattern to other indiaidu

The form of the pattern consistent within and acros®puaers,
(often even involving recognizable stylistic features)

The ones who acquire the pattern retain the altdigyerbrm
It long after having acquired it.

The pattern spreads across social units in a population.
(these social units may be families, clans or bands).

The pattern endures across generations.

(McGrew, 1998)




Cultural Conservation

"Now this end is called the thagomizey
after the late Thag Simmons."
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