April 19 (Tue), 2016 Day 3
e (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 resourcesis renewable
We need manage well

What is renewable ?



Mineral resources

E< Cannot control (nature) .
(rains) Ocean

Rivers (evaporation

Water resources

Can control (management) Recruits

Fisheries resources
(Renewable)




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)
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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)
=>» Partial reference point (no MSY)
~ (2b) Traditional (PM, Age based)
—J (2c) Catch model (data poor)
(2d) Integrated approaches (SS3, Multifan-cl)
~ <> ALL reference points (MSY, Fmsy...)




Summary of catch discussion

* Pacific = we will use FAO

* Indian Ocean = we will consider both FAO
and IOTC

=>» need to investigate causes of
big different 1996-98

(LOT)

=» 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 CPUE=>» PM (production model)

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

We attempt the simple PM first..
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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
=>» 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 Uncertainlties (data + model)
Uncertain results(MSY, Fmsy..)
Precautionary approach
MSY=30,000 tons (95%Cl: 10,000-40,000 tons)
We may choose 20,000 ton (2016 TAC)



What do we need for SA(PM)

/
SA

T~

CPUE by gear
(Catch & Effort)

Stock
Structure

Catch by gear



What do we need for SA(ASPM)

M(natural Size
(*) Mortality) [ (age)(*)

Fecundity
Structure(™)

CPUE
(Catch & Effort) LW(*)

Catch Age-at-
maturity(*)



ASPM(SCAA) : Intermediate assessment model
not too simple(ASPIC)
not too complicated (MFCL, SS3, most complicate )

But we are the famlly'



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)
Popution size
(NO S-R relation €= critical points)



Introduction to 2 ASPIC software

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

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

(05) manual



Where are your software ?
4 software (109MB)

(1) CPUE standardization =soft (2016 (50ME)

(2} ASPIC (original soft) (v 5.05) Prager (2004) (1.3ME)
(2} ASPIZ erid search =oft (2016) (4OMBY 1 B9 sonic setup
(41 Kobe plot ver 3 (Jan, 2015) C9ME)

" | azpic
| azpich_05 manual)

=% ASPICE_05

L | =T4inp
| | testfit
| | testinp

=8 Jv 8 oI




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

real
(errors) minimum

/\ (real answer)

Local MUm

(Wrong answer)

Parameter values




We now start the original program

. (1) CPUE standardization soft (2016) (50MB)

.. (2) ASPIC (original soft) (v 5.05) Prager (2004) (1.3MB)
.. (3) ASPIC erid search soft (2016) (43MB) |+ & aspic_setup
. (4) Kobe plot ver 3 (Jan, 2015) (3MB)

n aspic

"L aspic5_05(manual)
= ASPICS_05

__ sldinp

_ testfit

p| | testinp

=8 J3/K 7007




Basic ASPIC program

 INPUT file test.inp (example)

o —
Program 51 aspic

e Command prompt 8 O3 F FoLF bk



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

e How ?

 Double click A I F o7



Then you see the window like below

| =17k 707k
Qilicrosoft Windows [Version 6.1.7601]
|:|:IF:' I | E;I’]t | C | :|:| |:| '{ M | C ['.:;E;[:jlft |:l:l (g ele] rfi-t | on.

§C: ¥Users¥TNA>,




Change directory
type cd and make one space

e AN 207k
Microsoft Windows [VYersion 6.1.7601]
Copvright (c) 2009 Microsoft Corporation. All rights reserved.

C:¥Users¥TNdcdg




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

4 (2) ASPIC (original soft) (v 5.05) Praeer (2004) (1.3MB

e( )C I A TNENeriticlSEAFDEC)¥S ~ 1 7)1 ¥4 software ( 109MB)¥(2) ASPIC (original soft) (v 5.05) Prager (2004) (1.3ME) —

¥ v S{JSUSEM v HE v FHAL HRLOTHIE-

e BREAD 2H7 - BRE | 1528 [ 44 |
% OneDrive 7 aspic 2005/05/17 5:50 PV —23 918 KB
: ?Z; E“_;‘ = aspich_05(manual) 2011/06/23 1456  Adobe Acrobat Doc.. 235 KB
- 7 b - .
| BEET U 7 ASPICE_05 2004/08/18 8:31 Adobe Acrobat Doc.. 130 KB

| si4inp 2014/01/24 10:23  INP 7741 3KB

AP .| testinp 2013/05/28 1656 INP 774l 5 KB
o) my 2 ATl vl W 8 2006/11/02 21:54 Ya—khyk 2 KB

o BEaAvb
O PhEw



Then paste

a2 F 207k
icrosott Wir Version 6.1.7601]
Copvright (c, )9 Microsoft Corporation. All rights reserved.

C:¥Users¥TNd>cd C:¥TN¥Neritic(SEAFDEC)¥= =2 7 )L ¥4 software (109MB)¥(2) ASPIC (
original soft) (v 5.05) Prager (2004) (1.3MB)g




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

Microsoft Windows [Version 6.1.7601]
Copyright (c) 2009 Microsoft Corporation. &ll rights reserved.

C:¥Users¥TNd>cd C:¥TN¥Neritic(SEAFDEC)¥=<= = 1 7JL ¥4 software (109MB)¥(2) ASPIC (
original soft) (v 5.0%) Prager (2004) (1.3MB)

C:¥TN¥Neritic(SEAFDEC)¥= = 2 77i5¥4 software (109MB)¥(2) ASPIC (origirmal soft) (
v 5.05) Prager (2004) (1.3MB)xdir
-2 A *Trﬂﬂll—_., IU1EMJWELEYT?
7ILES(T HCET-2062 T

C:¥TN¥Neritic(SEAFDEC)¥< =217 )L ¥4 s ++H1r~ (109MB)¥(2) ASPIC (original soft)
(v 5.05) Prager (2004) (1.3MB) &5 « L 7,

2016/04/18
2016/04/18
2005705417 -
240,313 aspich 05(manual ). pdf
':’.-'.-:155:1 ASPICH_05. pdf
H9 Command Fr mpt . [nk
. ri sld. inp
'.QHS test. inp




Now preparation of your input file

* You need the editor to edit your input file

e Use memo pad




First look at test.inp

4 (2) ASPIC (original soft

0\ )\7 I G ¥ THNENeritictSEAFDEC)¥S ~ 1 P )L¥4 software (109MB)¥(2) ASPIC (original soft) (v 5.05) Prager (2004) (1.3MB)

B v S{USVSEM v HE v FEAE HLOTHLA-

» BEEAD i - | EzrE0s | 1828 [ 412 |
% OneDrive ®7 aspic 2005/05/17 550 PAUr—ay 918 KB
o ?."J_/[]hh T aspich_05(manual) 2011/06/23 14:56 Adobe Acrobat Doc.. 235 KB
W 7 ASkyT =
| BRI =) ASPICE_05 2004/08/18 %31 Adobe Acrobat Doc.. 130 KB
o s 14inp 2014/01/24 1023 INP 794Jb 3 KB

3 A | testing 2013/05/28 1656 INP 774 )l 5 KB
@ mv 8 JvE Foyh 2006/11/02 2158 3—khwh 2 KB
) kb

T PhEe

Drag to memo pad




Then you will see the ASPIC input
program as below

wAE) REE F]IN0) FTMV  ANFH)

IT
KARKANA™

04 YLD SSE

NEE

4845
1783
1945
2072
3206

41090

## Run twvpe (FIT, BOT, or IRF)

i See notes at end of this file

i Verbosity on screen (0-3); add 10 for SUM & PRN files
i Number of bootstrap trials, <= 1000

# O=no MC search, l=search, Z2=repeated srch; N trials
i Convergence crit. for simplex

i Convergence crit. for restarts, N restarts

it Conv. crit. for F; N steps/vr for gen. model

i Maximum F when cond. on vield

B Stat weight for BI>K as residual (usually 0 or 1)
## Number of fisheries (data series)

i Statistical weights for data series

i B1/K (starting guess, usually 0 to 1)

## MSY (starting guess)

## K (carrving capacity) (starting guess)

#f q (starting guesses -- 1 per data series)

i Estimate flags (0 or 1) (B1/K,MSY,K,ql...an)

# Min and max constraints -- MSY

i Min and max constraints -- K

i Random number seed (large integer)

i Number of vears of data in each series]

i Title for 1st series (<=40 chars)



No change

[ =11 ## Run tvee (FIT. BOT. or IRF)
KAWKCANA ]
Fox YLD SSE See notes at end of this file _
2 i Verbosity on screen (0-3); add 10 for SUM & PRN files
500 # Number of bootstrap trials, <= 1000
0 20000 #% O=no MC search, l=search, Z?=repeated srch; N trials
1d-8 i Convergence crit. for simplex
3d-8 B #f Convergence crit. for restarts, N restarts
1d-4 24 #f Conv. crit. for F; N steps/vr for gen. model
8d0 i Maximum F when cond. on vield
0d0 it Stat weight for BIPK as residial (usally 0 ar 1)
] it Numbher of fisheries (data series)
1d0 B Statistical weishts for data series
1.0d0 it B1/K (starting guess, usually 0 to 1)
1.4c4 g MSY (starting guess)
1.0d5 ## K (carrving capacity) (starting suess)
1.00d-5 B a (starting guesses -- 1 per data series)
01111 #t Estimate flags (0 or 1) (B1/K,MSY,K,ql...an)
1.0d4 2.0d4 # Min and max constraints -- MSY
0.hdh 2. 0dh # Min and max constraints -- K
3933285 i Random number seed (large integer)
62 B Number of vears of data in each series]
CEAW #f Title for 1st series (<=40 chars)
1950 -1 4845
1951 -1 1783
1952 -1 1945
1953 -1 2072
1954 -1 3206
1955 -1 4122



;.ﬁ&i W BT (starting auess, usually 0 to 1)

Add i IS (starting guess)

1,065 i K (carrying capacity) (starting suess)
1,00+ it q startmsslmes | per data series)
01111 i Estinate flags (0 or 1) GBIAMSY,Kal...an)
‘.0d4 2.0d4 lﬂf Hmand max constralnts mY

"KAH' i Title for Ist series (¢: 40 chars)



Mo cang

73—

Title — Kb

Fox or logistic (Schaeffer) —
) W Vi onscreen%Mi ol 1 for S ANl
{l vaeroi ot i, € 1
00 v O s Vs Bt s il
i W s, for ol
ot W, r
B0 o o eps/rfrsen mde\
il Waxmmh#enoond 0 i

Number of fisherie —_—

W H St il e for i i



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

1579 94367

20458 108997
123439 117897

2004

2006
20N7

Jd/f - JUZE T
1998 - 64130
1999 - 89135
2000 - 93930
2001 o 87998
2002 0. 14346 93022
2003 6' 942172
2005 8 20589 94433
1




How to run ASIPC ?

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

4 ¥ lerit c(GEAFDEC ¥ = 2 7), ¥Hiles for particivants (rot ready)Ud files ¥
';4J HQFIJ Ut ‘HIH #“ FI; U[Iulhj‘ L[Uu[jm}d5p|g tgp'|np




You will see the log of ASPIC run

] IN2F 207

Fitting logistic moc .
t: 296 B f{: .w%?S {:S_ 3 32 uf 33E+Uz S5 :;_“ JE+00

R:0 |

R:1 [t: 12 31/7K: 8. 13E+02 1Sy E+02  SSE:5.( TE+00
. [t: 149 B1/K: {28 13E+07 WS E+H)? S8 :;.ik*?ﬁ TE+00
[t: 130 B1/K:1.2823 {:8.13E+02 S E+02  SS :;.'- .3 7E+00
[t

R:2
R:3 .
k H Y3 83E+02  SSE:5.0 7E+00

o
NMOTE: Bounds adiusted with bounds factor = 8.000, K factor = 48

F|++|n~ Fox model. ...
* : 334 Bl1/K: {28 . h9E+02 MSY: 4 . 0BE+02  SSE:3.3878317E+00
31/7K:1.0393 {28 . h9E+0? WSY 4 0BE+02 SSE:: 317E+00
31/7K:1.0393 8 .09E+02  MSY:4.08E+02  SSE:! 317E+00
1/K:1.0393 £:8.59E+02 uQ“:f.UBE+DE SSE:: % SE+0(
l :8.59E+02 SY:4.06E+02

Elapsed CPU ticks: 62
El:ﬂ _':"-J Jr_HII':’ || }I wirs, || rl-”r*ﬂ__ﬁ_eg’ seconds.

NOTE: ASPIC ended normal | output file is testZ2.fit

C;¥TM¥Heritic[SEﬁFDEC]¥ Z=a7)L¥iles for participants (not ready) (4 files)¥(0
4) ASPIC out | ines¥ASPIC original program>




Results are in top.fit

NOTE: ASPIC ended normal v

C:¥TN¥Neritic(SEAFDEC)Y¥ <= 7JL¥files
4) ASPIC out | ines¥ASPIC original program>
C:¥TN¥Neritic(SEAFDEC)¥=— 1 7JL¥files for participants
‘-1| ILIJ-FII_ l..ll.]‘i'lIllr:‘_lf#’f_n'_'l:ll'_" orie |fl'i| prograf’ “I

S A C rfwyl_h,:ﬁle””dl 2 0d T
) a—Ay TILES(T HCE1-2062 'fjr

C:¥TN¥Neritic(SEAFDEC)¥==a 7L ¥files for partic ” ants (not ready) (4 files)¥(
04) ASPIC out | ines¥ASPIC original program F 4 L4 b

2016/04/19
2016/04/19 B
/00417 J . JL 434,220 aspic.exe
2006/11/02 21:5¢ 1,604 Command Prompt |k

016/04/19  06:2( 20,528 top.fit
2015/10/01  08:40 3T 0P e

| ‘ 963,138 /i-

101,921, H.| || 4

#TH#“HTI+IMgJE FDEI|¥.\—-J_} J1p ¥files for participants Eﬁ@t ready][4 fi|65]¥{0
C ASPIC original program>




To see results

* Import to memo.pad

FEIAT RTLOTAIA - ==
R | B3l | 1828 {5
7 agpic 2005/05/17 5:50 P =23 918 KB

201604419 6:20 FIT 274

__| TOPinp 2015/10/01 8:40 INP 2711 2 KB
A 27 R 20V 2006/11/02 21:54 Da—-khyh 2 KB




To see and use results for your paper

* Import test2.fit to excel

FEOAD  #TLOTAIR - == v [
| a0 - | EzrEs | 1828 | 1% |

] aspic 2005/05/17 550 PRV =23 918 KB

B toprit 2016/04/19 6:20 FIT 271 )b 21 KB

.| TOP.inp 2015/10/01 8:40 INP 274 )1 2 KB

=X IV oy 2006/11/02 21:54 Da—-khyh 2 KB




XAF 2740 qH—-F-1/3 21

BRUET —AENN R TEOSNTVES.
[RA] TV d a3, BEuaT —20REAEELTEE.
DT SO
F—HOIP TR TSN
& N TREOREUNNI R LT —ILECECESET —4(D)
—— " ZR-Zlc O TRFRAECMASNEEE R — I FOF—H2(W)

EOABRSISIT(R): |1 2 EOIPL(0): | 932: A#E (271 118)

| 4

[ FBRTET—#ORBLELTERIS(M)

774 ), C:¥TN¥Neritic(SEAFDEC)¥Y—17)|¥files for participants (not ready)(4 files)... ¥test2.fit ®F.F1-

1 Example after Atlantic Menhaden i|
2 Tuesday, 1

9 BSPIC -- A Surplus-Product ion Model Including Covariates (Ver. 5.10)

4

5 Puthor: Michael H. Prager: NOAA Center for Coastal Fisheries and Habitat Research Ll
kA | ]

el | -=0 | [maw | w70




H = FOETIN T FREE LTS [T-40T 1] RehACFEUOMIZHNERTNED.

-Euh=
v A7(T)
[~ Zz302(M) v EELEREUNZ ([ 1 ZFELTRS(R)
I~ h23(C |
PPRIE) ST | ~
— WMzAZ(E)
[~ ZOfh(0): I
FT=H0FE1—-(P)
xample pfter t lant ic Menhaden age || ﬂ
uesday, |19 pr 016 pt h:34:22
SPIC - urplus-Product ion Model [Including Covariates [(Ver. B.10)
IT rogram mode
uthor: Michael ragers; 044 Lenter or Loastal Fisheries pnd Hab ﬂ
4| | [
FATL < =3(B) | | RA@) > 7 7 (E)




You have output in excel

H s top - Excel
h-h  BA A-DL PO R F-4  pE &r

O e ol = [ () 1€ _

B % Ms pazn i A EEZ - SermEltemnEres  |EE = -'-: £ [ &= 2X [X] E’f kst
EE - = 24~

Bl B I U- i, M. vl Zl===les= N == . [ g <o o0 FEfHTE F-TUELT EILO BA  Hiig =X

T . u- A- &~ === £3E Hoamsltrimi % 0 W88 HHIRTAET onn RACHECFR e
MyFh—F m Tk ] BE F #iE F Z54 ) il

At - Je | TOP

A B C D E F G H I ] K L M N 0] P

1 |TOP IPage 1

2 Tuesday, 19 Apr 2016 at 62053

3 ASPIC — A Surplus—Pr Model Including Covariates (Ver. 510)

4 FIT program  mode

5 Author: Michael H. Prager; NOAA Center for Coastal Fisheries and Hahitat Research LOGISTIC model mode

6 101 Pivers Island Road; Beaufort, MNorth Carolina 28516 USA YLD conditioning

7 Mike Prage SSE optimization

8

9 |Reference:Prager, M. H. 1994 A suite of extensions to a none quilibr ASPIC Users Manual is

10 surplus—prc mode|. Fishery Bulletin 92:00:00 374-389. gratis from the author.

11

12 (CONTROL PARAMETE(FROM INPUT FILE) Input file: topinp

13

14 |Operation of ASPIC: Fit logistic  (Schaefer) model by direct optimization.

15 Numker of vears analyzed: 13 Numbker  of hootstrap  trials: 0

16 Numbker of data series: 1 Bounds on MSY {min, max): 1 .00E+02 3.80E+03

17 |Obective function: Least sguares Bounds on K {min, max): 390E+03 9 .00E+05

[ T R - R PR S O R 4 AN SO A P —— el SR RN T, ~ AnAAA

2






