
	 	   	

PhD	Position	Available	
	

Using	zooplankton	size-distributions	to	improve	ecosystem	models		
	
Supervisors:	Prof.	Iain	Suthers	(UNSW),	Dr	Jason	Everett	(UNSW),	Dr	Mark	Baird	(CSIRO	
Oceans	and	Atmosphere,	Hobart),	Assoc.	Prof.	Anthony	Richardson	(UQ	and	CSIRO	
Oceans	and	Atmosphere,	Brisbane).	
	

	

	

	
Project	Details	
It	is	currently	challenging	to	represent	zooplankton	in	biogeochemical	and	ecosystem	
models	because	of	the	complexity	in	the	zooplankton	community,	with	at	least	a	dozen	
common	phyla.	As	respiration,	growth,	mobility,	abundance,	and	mortality	are	all	
related	to	organism	size,	describing	the	zooplankton	community	in	terms	of	size	of	
individuals	and	incorporating	this	into	models	provides	a	natural	way	to	move	forward.		
	
In	this	project,	the	PhD	student	will	use	a	global	dataset	of	zooplankton	size	spectra	to	
develop	methods	of	incorporating	size	into	existing	coastal	and	global	ecosystem	
models,	and	investigate	the	impact	of	these	formulations	on	model	predictions.		
	
This	PhD	position	is	part	of	a	larger	Australian	Research	Council	Discovery	project	that	
is	analyzing	a	global	database	of	zooplankton	size	spectra	to	investigate	how	
zooplankton	control	the	transfer	of	energy	from	phytoplankton	to	fish.		The	PhD	student	
will	have	access	to	an	unprecedented	national	and	international	database	of	
zooplankton	size	spectra,	and	extensive	collaborations	with	statisticians,	biologists	and	
ecosystem	modellers.	

	
PhD	Details	
The	applicant	will	have	a	First	Class	Honours	degree	in	science	or	mathematics	and	a	
keen	interest	in	numerical	modelling	and	marine	biology.	The	student	will	require	
computational	or	numerical	biology	experience	and	programming	(i.e.	MATLAB,	R,	
python).	
	
The	candidate	would	need	to	apply	for	an	Australian	Postgraduate	Award	at	UNSW	or	
UQ.	The	Ph.D.	candidate	will	be	based	at	CSIRO	in	Hobart,	Australia	where	they	can	work	
closely	with	Dr.	Baird	and	other	CSIRO	ecosystem	modellers.	Regular	trips	to	UNSW/UQ	
and	periods	of	time	away	at	collaborating	institutions	will	be	required.		In	addition,	the	
candidate	will	stand	a	good	chance	of	getting	a	CSIRO	Scholarship.	

In	the	first	instance,	please	send	your	CV	(max	2	pages)	and	university	transcript,	along	
with	a	cover	letter	(max	2	pages)	outlining	your	relevant	experience/skills	and	reasons	
for	applying	for	this	PhD	project	to:	Dr	Jason	Everett	(Jason.Everett	at	unsw.edu.au).	
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Fig. 2 – Schematic of the size-resolved biological model. The phytoplankton and protozoan groups divide, as represented by
the arrow turned on itself. Growth of individuals between metazoan size-classes is represented by dashed arrows, while
spawning of eggs by metazoa is represented by dot-dashed lines. All other lines are predation terms. In the top schematic,
predation is limited to just two size-classes of predators within each functional group, although the 62 size-class
configuration typically has 9–11. In the lower schematic, all interactions are given for the 8th phytoplankton class, 4th
protozoan class and the 5th metazoan class in the 62 size-class configuration. The largest 15 metazoans have unresolved
loss terms, which are modelled implicitly using a quadratic loss term that returns nitrogen to the dissolved inorganic
nitrogen pool.

where kN and kI are the maximum rates of DIN and energy
uptake of phytoplankton, respectively (and are a function
of N and incident light, respectively), Rmax

N and Rmax
I the

maximum values of RN and RI, respectively, and !max
P is

the maximum growth rate of phytoplankton. The local time
derivatives of N and P have units of mol N m−3 s−1, while RN

has units of mol N cell−1 s−1, and RI has units of mol photon
cell−1 s−1.

For comparison, a commonly used alternate term for quan-
tifying nitrogen reserves is total algal nitrogen or the cell
quota, QN [mol N cell−1], which is given by QN = mP,N + RN,
where mP,N is the stoichiometry coefficient of nitrogen in phy-

toplankton, and represents the minimum quantity of nitrogen
for which a cell remains viable. The parameter mP,N is obtained
from Table 1 using the Redfield ratio (C:N = 106:16, Redfield et
al., 1963). The analogous coefficient for light energy, mP,I, is
based on the quantum yield of photosynthesis. The theoret-
ical maximum quantum yield is 0.125 mol C (mol photon)−1,
although a more realistic value of 0.1 mol C (mol photon)−1 has
been used (Kirk, 1994). The term P/mP,N which appears in the
DIN uptake and the phytoplankton grazing terms, is the num-
ber of phytoplankton cells. A more detailed analysis, including
a derivation of conservation of mass of Eqs. (1)–(4) are given in
Baird et al. (2004).
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