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• (04)	ASPIC	outline

Stock	assessments (SA)	using	ASPIC



Why	we	need	stock	assessments?

To	understand	the	status	of	the	stock	
in	order	to	manage	the	fisheries	resources	safely

for	sustainable	utilization	

Fisheries	resources is	renewable
We	need	manage	well

What	is	 renewable	?



Mineral resources

Water resources

Fisheries resources
(Renewable)

Can control (management)Spawners	 Recruits	
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(rains)
Rivers	

Ocean
(evaporation)

Cannot control (nature) 



How	do	we	use	stock	assessments results	

Simple	example		
Catch	(BET,	Indian	Ocean)	in	2016	

should	not	exceed	
the	MSY level	(99,000	tons)	

We	need	the	reference	point	(MSY,	Fmsy..)
by	stock	assessments for	sustainable	utilization	



How	many	SA		methods	?	Many	methods	
(about	10	types	and	more	than	50	approaches)		

B iology Fishery

PSA Q ualitative Q ualitative N o Q ualitative Easy to use if LH  param eters available
D ifficult to relate to current abundances

and fishing m ortality.

D em ographic
M odels/Elasticity

Analysis

Age & grow th, Fecundity,
N atural M ortality

Several fishery
characteristics

N o
M ostly qualitative (change

of gear) and F

Easy to use if LH  Param eters available.
C an provide guidance on gear usage/

selectivity

M ust assum e that LH  param eters are
correct, but uncertainties can be

introduced. D ifficult to relate to current
abundances and fishing m ortality.

C atch free LH
B ased

M , grow th curve
param eters, and Age at
full M aturity or M ax Age

Selectivity Yes (FM SY) FM SY

Easy to get LH  param eters if available.
Zhou et. al. (2011) provides equations
that are relevant to species. C ould run
a m eta-analysis and run as w ell using

a B ayesian H ierarchical M odel
Approach. Provides a Target F.

G uidelines provided for Fishing M ortality,
but no specifics on current status. N o
idea w hat current B iom ass and F are.
H ow ever som e guidelines could be

provided based on theoretical carrying
capacity, current depletion levels, and
w hether current take are m eeting or

exceeding targets.

C atch free C PU E
B ased

M , grow th curve
param eters, and Age at
full M aturity or M ax Age

& recruitm ent

Selectivity and C PU E
Series

Yes (FM SY & B M SY) FM SY & B M SY

Easy to param eterize w ith LH  data.
Estim ate recruitm ent, F and selectivity
to tune to the C PU E series. Provides
target F, Yield levels and w here w e are
w ith regards to these rates. Provides
target B  as w ell and w here w e are

w ith regards to that.

LH  based assum ptions could be
m isleading. C PU E series m ay not be
representative of abundance series if
from  a lim ited fleet and area. C atch at
size should be estim ated from  the

view point of the operational patterns

C atch B ased SRA r & K C atch series Yes (FM SY & B M SY) FM SY & B M SY

Set of data that currently exist (but
m ay not be too good). Tried and tested
approach in IC ES, W alters, etc. Easy to
run, provides Yield targets and FM SY &

B M SY

U ncertainty in catch series can give
m isleading results. B ased on

assum ptions of depletion range in
current years that m ay give m isleading
results. M ay not be very accurate in

term s of FM SY and B M SY

Surplus Production
(B ayesian or
O therw ise)

r & K
C atch series & C PU E

series
Yes (FM SY & B M SY) FM SY & B M SY

Traditional approaches. U sed
extensively in literature. Provides yield

targets and FM SY and B M SY

Length of tim e-series and uncertainty in
catch series and C PU E series can bias
results. M odels m ay have problem s

converging to a solution if there is no
contrasting inform ation.

Integrated
assessm ents

Recruitm ent, M  by age,
grow th param ters,

m aturation schedule,
fecundity, recruitm ent

C atch series, Length
based sam ples, C PU E
data (and or have

tagging data), fishery
selectivity

Yes (FM SY & B M SY) FM SY & B M SY

M ost robust approach. Incorporates all
inform ation in a dynam ic m odel.

Provides m ost representative yield
targets and FM SY and B M SY

H ighly data dependent. M odels can have
problem s converging. Learning curve

steep.

C onsM ethod
D ata Requirem ents Reference

Points
M anagem ent Advice Pros

IOTC (2015)



Table

seems	to	be	complicated	and	complex

But….



SA	methods:	2	categories		
[1]	Qualitative	(demography,	PSA..)		(parameters	only)
[2]	Quantitative	(catch,	CPUE,	Biological	parameters	)	

(2a)	Snap	shot		(short	term	average	situation)(FiSAT)
è Partial	reference	point		(no	MSY)

(2b)	Traditional		(PM,	Age	based)	
(2c)	Catch	model	(data	poor)
(2d)	Integrated	approaches	(SS3,	Multifan-cl)

è ALL	reference	points	(MSY,	Fmsy…)



Summary	of	catch	discussion	

• Pacific	èwe	will	use	FAO
• Indian	Ocean	èwe	will	consider	both	FAO
and	IOTC

è need	to	investigate	causes	of	
big	different		1996-98	

(LOT)	
è If	we	can	not	find	the	causes,	

we	might	use	averages	



We	need	SA	methods	with	ALL		reference	points	

(2b)	Traditional		
(Production	,	Age	based	models)	

(2c)	Catch	model	(data	poor	method)
(2d)	Integrated	approaches	(SS3,	Multifan-cl)

We	consider	(2b)	as	a	first	step..
If	we	have	only	catch	we	will	consider	(2c)
We	will	not	consider	(2d)	:	too	complicated	

beyond	our	scope	



Within	(2a)	Traditional	SA:		Two	types	

Catch	and	CPUEè PM	(production	model)

Catch,	CPUE	and	Biological	parameters	
è Age/size	based	SA	(VPA,	SCAA,	ASPM	etc)

We	attempt	the	simple	PM	first..	
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SS2
CASAL
A-SCALR

age

Integrated (Space)

Catch and Effort 
Stock	

assessment	

PM		(ASPIC)



Why	we	choose	ASPIC	?



Within	PM:	2	types	

Equilibrium (Pop	increase=decrease)	
PM:	Schaefer,	Fox,	P-T	models

Non	equilibrium	(Pop	increase ≠ decrease )
ASPIC	based	Schaefer,	Fox,	P-T	models
è realistic	and	common	among	RFMOs

We	will	use	ASPIC
A	Stock	Production	Model	Incorporating	Covariates	



Problems	in	Stock	assessments

Not	like	fine	scale	(exact)	sciences	
Unlike	physics,	chemistry, engineering	type

But	more	fuzzy	sciences	
Large	Uncertainties	(data	+	model)

Uncertain	results(MSY,	Fmsy..)
Precautionary	approach			

MSY=30,000	tons	(95%CI:	10,000-40,000 tons)
We	may	choose	20,000	ton	(2016 TAC)



What	do	we	need	for	SA(PM)

SA

ENV	

CPUE	by	gear
(Catch	&	Effort)	

Catch	by	gear	

Stock
Structure	
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What	do	we	need	for	SA(ASPM)

SA

ENV	

Fecundity
(*)		

LW(*)	

Growth
(*)	

M(natural	
Mortality)	

CPUE
(Catch	&	Effort)	

Catch	 Age-at-
maturity(*)	

Stock
Structure(*)	

Size
(age)(*)	
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ASPM(SCAA)	:	Intermediate	assessment	model	
not	too	simple(ASPIC)	

not	too	complicated	(MFCL,	SS3,	most	complicate	)

ASPIC
ASPM	
(SCAA)

SS3
MFCL PM

ASPM
Complexity	

But	we	are	the	family!



Later	we	will	attempt

ASPM

using	biological	data

size,	growth,	



ASPIC	
INPUT	:	Catch	(global)	and	CPUE	by	gear

CPUE	(1	or	more	OK)
OUTPUT	

MSY,	F,	r	(intrinsic	Pop	growth	rate),	
K	(Carrying	capacity)	and	q	(catchability)

Population	size		
(NO	S-R	relation	ç critical	points)



Introduction to	2	ASPIC	software	

• ASPIC	original	software	(Prager,	2004)
(06)		ASPIC	manual		

• ASPIC	grid	(parameter)	search	
(menu	driven	software)

(05) manual														



Where	are	your	software	?	



What	are	the	relation	between	2	software	?	

ASPIC	original	software	(Prager,	2004)
This	is	the	basic	ASPIC	program

=>	We	will	input	 initial	seeding	values		

ASPIC	grid	(parameter)	search	(menu	driven	software)

The	original	program	can	run	only	one	set	of	parameters	at	once.	
This	soft	will	search	optimum	parameters		by	grid	search	

using	all	combination	of		parameters		



Original	program	
One	run	only	at	one	time		

You	need	to	repeat	until	you	find	the	optimum	
Parameters.	You	may	find	the	parameters	at	local

minimum		(Wrong	answer)

Grid	search
This	repeats		runs	for	many	combination	of	

parameters	at	one	time
Thus	most	optimum	parameters	can	be found

(correct	answer)			



What	is	the	local	minimum?
Sum	of	square	

(errors)	

Parameter	values		
Local	minimum
(Wrong		answer)	

real	
minimum	

(real	answer)



We	now	start	the	original	program



Basic	ASPIC	program		

• INPUT	file			test.inp				(example)		
• Program	

• Command	prompt				



There	are	many	steps	to	run	ASPIC

• We	will	repeat	a	few	times	so	that	we	can	run	
ASPIC

• As	explained,	it	take	one	year	to	get	used	to	
the	program..		As	for	a	few	times	of	practice,	it	
still	difficult	to	learn.	



First	you	move	to	the	command	
prompt	mode	in	your	folder	

• How	?

• Double	click	



Then	you	see	the	window	like	below



Change	directory
type	cd		and	make	one	space	



First	copy	the	directory	in	the	folder	
where	you	have	you	data	file	



Then	paste	



Then	return	then	type	dr
then	you	see	files	in	your	folder			



Now	preparation	of	your	input	file	

• You	need	the	editor	to	edit	your	input	file		

• Use	memo	pad	



First	look	at	test.inp

Drag	to	memo	pad



Then	you	will	see	the	ASPIC	input	
program	as	below



No	change	





Title	

Fox	or	logistic	(Schaeffer)	

Number	of	 fisherie



Data	(year,	CPUE	and	catch)
if	CPUE	is	missing,	then	-1	



How to	run	ASIPC	?

• Type	aspic		TOP.inp (in	today’s	folder)



You	will	see	the	log	of	ASPIC	run	



Results	are	in	top.fit



To	see	results	

• Import	to	memo.pad



To	see	and	use	results	for	your	paper

• Import	test2.fit	to	excel	







You	have	output	in	excel




