
T050 Assess population data



Syllabus statement
At the end of this topic you should be able to ... 

Assess
assess population data to measure population size, density, abundance, 
distribution, carrying capacity



Assess
measure, determine, evaluate, estimate or make a 
judgment about the value, quality, outcomes, results, 
size, significance, nature or extent of something



Question
As per syllabus

Assess population data to measure population size, density, abundance, 
distribution, carrying capacity.

So what is carrying capacity?



Physical, economic and ecological



The size of a population is affected by four processes: “BIDE”

Birth rate (B), 

Immigration rate (I)

Death rate (D),

and 

Emigration rate (E). 

The rate of change of a population (R) is calculated by ! = (" + #) − ($ + %). “BIDE”

When a population reaches its carrying capacity due to the limitation of resources 
there will be zero population growth: 

R = 0.

Ecological carrying capacity



The syllabus says 
Use models to examine factors that influence changes in population (BIDE)

One such model can be found at wiki

By Lev Kalmykov - Own work, CC BY-SA 
4.0, 
https://commons.wikimedia.org/w/inde
x.php?curid=41287678

Reference:
https://en.wikipedia.org/wiki/Population_model#/media/File:Logical_deterministic_individual-based_cellular_automata_model_of_single_species_population_growth.gif

https://en.wikipedia.org/wiki/Population_model%23/media/File:Logical_deterministic_individual-based_cellular_automata_model_of_single_species_population_growth.gif


In this model
Logical deterministic individual-based cellular automata model of an ecosystem with one species. 



.

The model demonstrates a 
mechanism of S-shaped 
population growth.



Add a second species and relevant data and the formula will predict which species gets 
excluded.   



So in your data collection you need to look for evidence of this. Look for things like

One species of mangrove excludes another.
Soldier crabs exclude mud welks.



Activities
Estimate the population size and density and the distribution of plants and invertebrates within a local 
mangrove system e.g. survey count, quadrats, species density, percentage coverage, direct 
observation. 



Use a range of field equipment to measure abiotic factors (light, temperature, 
salinity) related to mangrove systems in the local area.
(See also rocky shore investigation T056)



Use field guides in mangroves.



Identify 
four 
mangrove 
species  
(see page 36)



Identify 
three 
crab 
species  
See page 41



Recall the procedures involved in the identification and construction of food chains and as part 
of the follow up work from the mangrove field trip, apply this to the mangrove system

Compile list and sort into categories
(See page 85 Mangroves in focus)



Use this collated data to identify biotic components of a mangrove ecosystem (i.e. food 
chains and food webs). 
Use the “fill in the boxes method” below devised by Pope and McDonald below to draw a 
draft food chain.



Now draw lines or use colours to classify organisms in the collated data into trophic levels. 



Syllabus says
Identify their niche within the ecosystem.

An ecological niche is 
• the role and position a species has in its 

environment
• how it meets its needs for food and shelter
• how it survives, and reproduces.

Illustration of an archerfish shooting water at a bug on a hanging branch
By Pearson Scott Foresman - Archives of Pearson Scott Foresman, donated to the Wikimedia FoundationThis file has been extracted from another file: PSF A-50002.png, 
Public Domain, https://commons.wikimedia.org/w/index.php?curid=3596173

Example 
Archer Fish spitting at flying insects, using 
the air above water as a ecological niche.

The Archer fish is using the ecological 
niche of the " air above water " and has 
adapted to this niche by being able to spit 
water at flying insects.



Syllabus says
Identify the niche of the organism listed in the mangroves.

For example
• Crabs are the most abundant and 

important larger invertebrate in 
mangroves. 

• When building their burrows, crabs 
improve the penetration of ground 
water, water from high tides and 
freshwater runoff. 

• This helps to flush out excess salt and 
reduce soil salinity. 

• The burrows also increase oxygen 
levels in the mud by creating air 
spaces. 



Crab holes also provide a habitat 
for many organisms, including 
fish molluscs and worms.Crabs 
are vital to the recycling of 
nutrients, in particular nitrogen. 

Many crabs eat large amounts of 
fallen mangrove litter while other 
species eat algae and detritus. 

The presence of crabs in these 
ecosystems has been shown to 
improve the growth of mangrove 
plants, and also increases the 
biomass and diversity of other 
organisms.

By Cory, CC BY-SA 3.0, 
https://commons.wikimedia.org/w/index.php?curid=3004103



The syllabus says
Use the observations and secondary sources to identify keystone species in the mangrove 
ecosystem, providing evidence based on research and collected data to support these 
statements.

Observation
Why are there 
no leaves on a 
mangrove 
boardwalk?
Do crabs eat 
them at night 
and if so are 
they a keystone 
species?





Principal role as a keystone species is to recycle 
carbon.  There are many others.



Use the observations and secondary sources to identify k and r strategists in the mangrove 
ecosystem, providing evidence based on research and collected data to support these statements.

K-selection 
strategy, with few 
offspring, long 
gestation, long 
parental care, and a 
long period until 
sexual maturity.



Crabs have a r-selection strategy, with many offspring, short gestation, less parental care, and a 
short time until sexual maturity.



Using examples from the mangrove 
ecosystem food web analyse the flow of 
toxic non-biodegradable material through 
a food web. 
Consider the sediment concentration of 
heavy metals and PCBs 
(bioaccumulation). 



http://www.qm.qld.gov.au/Find+out+about/Animals+of+Queensland/Fishes/Fish+poisoning/Ciguatoxic+fishes#.W58q4JMzbUZ

The syllabus says 
include ciguatera as a 
further example of 
bioaccumulation.

Look at the photos 
below and if one of 
these fish are found 
in the mangroves, 
include it in your 
discussions.

Refer back to 
Topic T048

Search for 
ciguatera



The syllabus says
Recall carbon cycle  and relate this to build up of organic matter and the productivity of 
the mangrove system. Use this as a starting point.

https://www.researchgate.net/publication/274116107_Carbon_sequestration_in_mangrove_forests



Use collected data to construct transect graphs that compare the distribution (i.e. clumped, 
uniform, random) and species diversity of the local mangrove system to Systems in northern 
Queensland and South East Queensland.



Remember Topic T049



Relate the distribution of mangrove species to the limiting factors and tolerance limits.
Add data from table and comment on zonation.



Illustrate your answer



Using secondary sources  examine J curve distribution patterns, predator-prey graphs to 
draw conclusions about population changes and carrying capacity.

Remember
J-shaped growth curve A curve on a graph that records the situation in which, in a new 
environment, the population density of an organism increases rapidly in an exponential 
(logarithmic) form, but then stops abruptly as environmental resistance (e.g. seasonality) 
or some other factor (e.g. the end of the breeding phase) suddenly becomes effective. 

It may be summarized mathematically as: dN/dT = r (with a definite limit on N) where N is 
the number of individuals in the population, T is time, and r is a constant representing 
the biotic potential of the organism concerned. 

Population numbers typically show great fluctuation, giving the characteristic ‘boom and 
bust’ cycles of some insects, or the pattern seen in algal blooms. 

This type of population growth is termed ‘density-independent’ as the regulation of 
growth rate is not tied to the population density until the final crash. 

Compare S-shaped growth curve.



Good luck


