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Today
Mish-mash lecture

◦ Populations

◦ Tools for understanding patterns and processes

◦ Scaling up

◦ Citizen science

Group 1 paper discussion
◦ Location: Rix? Library? Outside?

Field trip to Scotts Bay
◦ Please gather your equipment and meet at the dock ready to get in a boat at 

2pm

Office hour poll- when is good this weekend, long term?
◦ Cole will send out a slack message



What is a species?
•Biological Species: Members of actually or 
potentially interbreeding populations, which are 
reproductively isolated

•Morphological species: Characterized by 
structural features. Most useful when information 
on gene flow is unknown

•Ecological species: A set of organisms adapted to 
a particular niche in the environment



What is a population?
• Population is defined as a group of individuals of 
the same species living and interbreeding within a 
given area

• Area is often a subjectively designated 
geographic range
• Global vs local

Scientists study a population by examining 
how individuals in that population interact 
with each other and how the population 
interacts with its environment.



Demographic parameters
• Population size

• Density 

• Age structure

• Fecundity (birth rate)

• Mortality (death rates)

• Sex ratio

• Immigration and emmigration



Population vs community 
ecology
Population ecology is the study of 
populations; specifically, how populations 
change over time and what factors 
contribute to that change. 

Community ecology is the study of 
communities; specifically, the organization, 
function, and interactions between species 
within a community.



Patterns are 
easy to see
o Visually, the patterns are 
at a scale very 
recognizable to the 
human eye

o Things happen at a 
visible temporal scale 
o 1 visit

o Within a lifetime



Processes are 
“easily” 
testable

o Actual “size” of the 
system is quite small

o Count individuals at 
almost every level in the 
ecosystem



What happens 
when we don’t 
want to or 
can’t use the 
intertidal as a 
proxy?

Species of interest like a whale might 
not fit the intertidal dynamics
Intertidal is really affected by abiotic 
factors –extremes
Lots of change- tidal cycle not the same 
as other places
Wild fire and drought are not easily 
replicable in the intertidal



How do we scale up?



How do we scale up?
If we want to scale up, we need to be able to 
survey/monitor/count our population in a 
way that is meaningful so that we can 
continue to think about patterns and 
processes



Front Ecol Environ 2014; 12(1): 5–14, doi:10.1890/130017









In the ocean especially we can use other proxies to help us “track”  and 
estimate what we can’t see.

◦ Oceanographic currents 

◦ SS temperatures

◦ Known habitat



How do we do that sampling?
Remotely sensed data---

◦ Substrate

◦ Kelp beds

◦ Phytoplankton

◦ Jellyfish













But what about marine 
species?











Hydrate!



Documenting Challenges

• Species diversity, abundances, 
and ranges

• Identifying and cataloguing 
taxonomy

• Detecting spatial and temporal 
changes

• Challenges are also 
opportunities

Mora et al. 2011



Tittensor et al. 2010

Documenting Challenges: Species Diversity



Documenting Challenges: Rare Species

• Limited information
• Identification

• Ranges

• Function

• Ecological and biological 
inconsistent assemblages

• Geographical region specific



Documenting Challenges: Cryptic Species

• Cryptic diversity
• Distinct species classified as 

one due to morphological 
similarity

• Paramount for 
• Estimating species diversity

• Tracking populations

• Biogeographic patterns

• Monitoring disturbances



Documenting Challenges: Cryptic Species

• Species Complex
• Group of organisms similar in 

appearance
• Conservation limitations

• Molecular techniques are 
proving invaluable 

• Brasier et al. 2016
• Cryptic diversity in 50% of the 

15 species targeted, and 10 
overlooked morphospecies

• Increased total species by 
233%



Documenting Challenges: Cryptic Species



Documenting Challenges: Abundances

• Number of individuals in a 
population

• Potentially dire consequences if 
estimates are incorrect



Documenting Challenges: Abundances



Documenting Challenges: Species Ranges

• The area utilized by a species 
throughout its lifetime

• Regulated by biotic and abiotic 
forces

• Predators/Prey

• Metabolic requirements

• IUCN: The estimation of species 
distributions constitutes the 
core of assessments



Documenting Challenges: Species Ranges

The IUCN Red List of Threatened Species



Documenting Challenges: Range Shifts

• Change in the location of 
the range boundary

• Driven by changes to biotic or 
abiotic conditions

• Temporary or permanent 



Bates et al. 2014



Documenting Challenges: Range Shifts

• Northern California

• Substantial changes in the  
distributions of 67 southern 
species

• 37 poleward range extensions

• Drastic increases in the 
recruitment for certain species



Documenting Challenges: 
Stochastic Dispersal 
• 9.0 earthquake strikes Japan

• Creates a 38m tsunami

• Over the next 5 years debris 
continuously lands in America 

• 634 pieces of marine debris, 
carried 289 living invertebrate 
and fish species 

• None previously reported to have 
rafted between continents 



Documenting Challenges: Taxonomic 
Bias 
• Disparities in knowledge of 

organisms, and the extent they 
are studied

• Exists across a range of biological 
disciplines

• Discrimination based on
• Taxonomy 
• Body sizes
• Charisma 
• Societal preferences
• Space and time

• Ensuring biodiversity is 
representatively sampled is 
urgent for achieving efficient 
conservation strategies  

Troudet et al. 2017



Documenting Challenges: Sampling Bias

• Certain members of the 
population have a 
lower sampling probability 
than others

• Species relatively 
abundances must be 
considered

• Sampling method is critical 

• Is it possible to eliminate 
sample bias in ecology? 

Cox et al. 2017



Is there a central theme to addressing these 
challenges?



Quality Data

• Can be validated

• Up to date taxonomy

• Spans spatial and temporal ranges

• Wide taxonomic focus



Global Surveys

• Very expensive

• Difficult permitting

• Potentially lack longevity



Citizen Science Surveys

• Volunteers collect data as part of a 
scientific effort

• Currently increasing rapidly, but roots 
extend to the foundation of modern 
science

• Reef Check, Reef Life Survey, Bioblitz, 
REEF, iNaturalist



• Began as the Master's project at UC Berkeley

• Free App

• Open source data

• Over 27 million observations, of 230,000 species, 
collected by 760,000 volunteers

• Uses species photos, identification algorithms and a 
network of members to confirm observations







Contributing To iNaturalist

• Appropriate interactions with 
subjects

• Take quality photos
• Fill the frame 
• Identifiable
• Multiple
• Wild organisms

• Upload to iNaturalist
• Make an account
• Log as an observation
• Mark location 
• Explore algorithms suggestions
• Be taxonomically conservative 



Contributing To iNaturalist

• Identify others observations
• Browse recent uploads

• Search for taxa

• Review features, photos and 
suggestions

• Confirm or suggest

• Consider making a project
• Region 

• Taxa



iNaturalist Applications

• Conservation Planning
• Population declines
• Increasingly utilized by 

COSEWIC

• Species Ranges
• Extensions

• Declines

• Invasions 

• Taxonomy

• BC Parks, Brian Starzomski, and 
John Reynolds 

• ‘Your task will be to create the 
iNaturalist projects for the 
parks, and then spend your 
summer exploring BC Parks 
photographing flora and fauna’


