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Recoleccion

Gestion
Pesquerias



- Los stocks son
compartidos: internacional

- Repite anualmente

- Proceso transparente




paquete INBIO

Informacion biologica especies con incertidumbre
asociada

Estandarizar metodologias de estimacion a nivel
nacional

Ajusta los modelos mas comunes de relacion talla-
peso, madurez, crecimiento y sexratio.
Incertidumbre: bootstrap no parameétrico.



paquete INBIO

# crecimiento(especie = "nombre especie"”, cl = 1, unid="cm”, sex=F, b = 3, Li = 80,
Lfija=F, Ki = 0.7, TOi = -1, Wi = 2500, Wfijo=F, Kwi = 0.4, TOwi = -1, n = 1000)

crecimiento (especie="caballa", sex=T)

Datos, fichero plano

tal pes eda mad sex

38 432 7 1 2
37.5 408 6 1 2

35 331 8 1 1
38.5 446 9 1 2

36 385 7 1 1
35.8 323 8 1 2
38.5 434 5 1 1
38.5 447 8 1 1
36.8 409 1 2
39.9 463 7 1 2
33.5 292 4 1 2
34.7 343 4 1 1
35.8 381 5 1 2
35.2 324 5 1 2
36.4 365 7 1 1



Talla (cm)
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paquete INBIO: outputs graficas

Crecimiento en Talla: Graficos Diagndstico
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: ’E
o
o § SR JR. °
A 8 o 8
- o o o
g - 8 °© o
3 -
8 o g 8 °
—— Prediccion Original
—— Prediccién Bootstrap
I I I I I
2 4 6 8 10

Correlograma

Normal QQ Plot

Cuantiles teodricos

Edad (afios)

Residuos vs Predicciones

o < 4
e =
°

®©

N
S o«
m(\l
o

c

i)
O
o

0

o

S o
5
@

O

x <«

Qoo CO Qo000 3

Q0O COQ0ODO0 Q00

Predicciones

Frecuencia

Frecuencia

Frecuencia

100 200 300

50

0

100 150

50

150

50

Crecimiento en Talla: Graficos Diagndstico

BOOTSTRAP
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paquete INBIO: outputs txt

Dia: 15-feb-2013 Hora: 14:51:40

CRECIMIENTO EN TALLA: von Bertalanffy

Especie: caballa
Sexo: Hembras
N: 838

Argumentos Rutina:
crecimiento (especie = "caballa", sex = T)

RESULTADOS AJUSTE (datos originales)

Nonlinear regression model
model: tal ~ L * (1 - exp(-K * (eda - T0)))
data: parent.frame ()
L K TO
37.8763 0.4278 -0.7066
residual sum-of-squares: 11496

Number of iterations to convergence: 4
Achieved convergence tolerance: 1.964e-05

PARAMETROS ESTIMADOS: ORIGINALES-BOOTSTRAP

Estima original Estima boot CV boot
Linf (cm) 37.87626 37.85166 0.017
k (afio-1) 0.427815 0.430047 0.109
t0 (afto) -0.706567 -0.696725 0.334



COST*: A Common Open Source Tool

La precision de datos biolégicos y estimas de parametros:
capturas por talla y edad

COSTcore: clases de datos, funciones basicas
COSTeda: analisis exploratorio de datos
COSTdbe: estimaciones analiticas y bootstrap
COSTmbe: estimaciones bayesianas

COSTsim: simulaciones

*http://wwz.ifremer.fr/cost
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COSTcore: clases de datos, funciones basicas

Wassel kenglh

Wasael Pt

Wesael size

[E———

Hiarbour

Mumbar of satatauls on wip
Dy al aes

“Wesael idenlifer -

Commercial
sampling

Samplng couring -
Sarnglng meihod

T

HH {Fizhing staion)

CL {Landing stalistics)

FERFIIRIRIFFIAERZ

F

Unaali cosaied) canch weight
Aroa mismaperied catch veeight
Qmdal larddings waight
Laralings maifiplior

Oifficial landings value

CE (EFkan slaliskics)

FRIEEIRIFIAAZ

EEEE

Manth
Area

|

EE‘

Muambes of inps.
Murnbes of Sals | Fauls
Fishing time [ =2oaking me

PHFK1 | Recard tros CA (Sea-Maburity-Age-Weight-Langtn)
FHEFH1 | Serpling typs FH.FK1 | Becord fvpa
FHFE1 | Landing coumtry FPH.FK1 | Sampliveg type
FEFE1 | Vessel llag country PE.FK1 | Landing cowntry
PHFK1 | Near PHLFKA 1 o
FHFH1  Braject PH.FKA | ¥aar
PR FE1 | Trip mmbar PH.FK1 | Progect
PH Station number PEFKA | Trip nusmhes
i — PK murm
ing val PH Quantar
Aggragation leval PH Manth
Calen registration PH Soecies
Spookes regeiaton PH Sax
Date FH Caich category
Tane FH Landing category
Fezhirg duradion FH el g el
Pirs Sk Lt dec. PE e T
Pos Stard Lon dec BH Slack
FPo=Sioplatdec. PH Area
Pos SlopLandeds. PH Slatistical restanale
Ared P Sub polygen
Statislical rectargka PE Length class
Sub podygon PH Ao
Main fishing capth Fi Sirsge Fsh namber
Pellzsin warter degathy
Fishing activity calegary Maticnal [ ———
Fizshing actisity categany Eurapasn hi & P
Fashing activily calegony Eunopesn v & e pikis graup
Pbarsh size Cmalith waight
Sel eclon device CRalith side
Mash siza in selection davica Wi
Baburity stagirg mathod
BAsiuriy Scale
EL {Epmcies L) Matuity stags
FHFH1 | Boecord type
PHFH1 | Saeepling beps
PH.FK1 | Landing counire HL fLength)
FE.FE1 | Vezsel flza country
| Becord type
orR Yo rery [Emsentiee
PHFHT | Erolect PK.FK1 | Landing country
PHFK1 | Irio mimbar PrFKT | Maszol fiag country
:E—ﬂﬂ Staticn number PH.FKY | Yaar
PH Bnscigz FF.FK1 | Project
i Sex - PH.FKA | Trip number
P Cateh casegedsy FH.FK1 | Station number
P Landing categoang PH.FKY |Species
PH Cemmereial zize cxtegony soals PE.FKA | Caich estegary
ot Commercial slze cateqgory PH.FK1 | Sox
Subsampling categony PH.FK1 | Landing category
. FPH,FK1 | Commercial size cateqory scale
gﬁ' . PEFKA | Commmrcisl sire cabogony
s weght PE.FET | Subsampling calegary
Length code B Box
FK Length class

EWedays
GT-days
Bore ol con
Legend:
Diala type
PK | Brimary key flold
Mzt daba feld
Valkoe hekd
F
Oaw
T
ey
relaon
Ceita typs

PK | Frimary key fiekd

FE1 | Forelgn kay Tisld
Meta deta held
Wakae feld

Commercial
landings

Commercial
effort



COSTeda: analisis exploratorio de datos

data(sole)

strDef <- strini(timeStrata="quarter",techStrata="foCatEu5")

object <- csDataCons(csDataVal(sole.cs),strDef)

res <- disCorrPlot(object,aux="landings",techStrata=TRUE,|.col="steelblue”)

Delta plot / Species : Solea solea
Primary strata : commcCat
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COSTeda: analisis exploratorio de datos

data(cod2004)
spacePlot(cod2004ce,"trpNum"”,"rect",sum,statrects=TRUE,scale.title="Number of
trips")

title("Effort by Scottish vessels for cod in 2004")

Effort by Scottish vessels for cod in 2004
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COSTdbe: estimaciones analiticas y bootstrap

strD <- strIni(timeStrata="quarter",techStrata="comm~Cat")

csObject <- csDataCons(csDataVal(subset(sole.cs,sampType%in%c("M","V"))),strD)
clObject <- cIDataCons(clDataVal(sole.cl),strD)

dbeOutput <- dbeObject(species="Solea solea",catchCat="LAN",strataDesc=strD)

sol.dbe.boot <- RaiseLgthBoot (dbeOutput, csObject, clObject, B=1000)
sol.dbe.boot <- RaiseAgeBoot (dbeOutput = sol.dbe.boot, csObject = csObject,

type="p")

head(sol.dbe.boot@ageStrucSestim ) head(sol.dbe.boot@ageNumScv)

time space technical age value time space technical age value
2006 -1 all 1 1 0.0000 2006-1 all 1 1  NaN
2006 -1 all 1 2 0.0000 2006-1 all 1 2 NaN
2006 -1 all 1 3 0.0000 2006 -1 all 1 3 NaN
2006-1 all 1 4 450.3181 2006-1 all 1 41.8137208
2006-1 all 1 5 6450.1442 2006-1 all 1 50.6464937
2006 -1 all 1 6 10598.0905 2006-1 all 1 6 0.6106700


mailto:sol.dbe.boot@ageStruc$estim
mailto:sol.dbe.boot@ageNum$cv

Modelos
Evaluacion STOCKS

PESQUEROS
en R

FLR (Fisheries Libraries in R)*

Coleccion de herramientas para la ciencia pesquera cuantitativa.

Escritaen Ry C++
Basada en S4 clases

* http://www.flr-project.org/
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Modelos
Evaluacion STOCKS PESQUEROS

en R

Codn > (Frasa ) CPlassess > (Flash ) |((dege ) CFLEDA D Coplotrl 3 (CFLFishory > (Flrteet S (Salier

Computation
Caspic ) (Fxsa > (FLsam > (FLerP ) (kobe ) FLRDynState

Stock Assessment Advice & Plotting Fleets
Forecast

Bio-economy

Modelos ya desarrollados:
Modelos nuevos en R:

XSA: modelo estructurado por edad

(C++) Fla4a: assessment for all

* http://www.flr-project.org/

SAM: state-space model (ADMB)


http://www.flr-project.org/
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paquete FLXSA

Modelo mas usado para la evaluacion de stocks: XSA
(Extended Survivor Analysis)

Datos de entrada: mantienen el formato del programa
previo:
indexms.txt
catonmes.txt
canummes.txt
wecams.txt
westms.txt
natms.txt
ogims.txt
fprms.txt
mprms.txt
fleet07.txt



paquete FLXSA

mon07 <- read.FLStock("indexms.txt")
mon07.ind <- read.FLIndices("fleet07.txt")
mon07.ind.sel <- mon07.ind[c(3,4)]

mon07.xsa.ctl <- FLXSA.control(maxit=30,fse = 0.5, rage = -1, gage = 10, shk.n =
FALSE, shk.f = TRUE, shk.yrs =5, shk.ages = 5, window = 100, tsrange = 100, tspower
=0, vpa = FALSE)

mon07.xsa <- FLXSA(mon07, mon07.ind.sel, mon07.xsa.ctl, "Assessment FLR L.
piscatorius®)



FLXSA Resultados de evaluacion de stocks

Yield(t) Fbar(ages3-10) Rage=1, thousands SSB(t)

1996 2955 0.212 3049 11916
1997 3715 0.269 3383 11373
1998 2981 0.197 4289 9538

1999 1932 0.128 4520 8130

2000 1259 0.046 5293 8232

2001 788 0.027 9702 10889
2002 1032 0.040 9069 14041
2003 2278 0.070 10860 17795
2004 3157 0.081 10258 21963
2005 3644 0.088 4038 25522
2006 2932 0.048 1973 29943

Summary plot for Southern L. piscatorius assessment
SSB(t) Yield(t)
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ichthyoanalysis*™

Paquetes:
BIOMAN 2012

. ., , 7 10 - 30 May -
geofun: estimacion de area [V Hamon Margalef o
representada por cada estacion de C e .
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egg: modelos multinomiales para wrw e S G g,
ti la produccion total de A HM :
estimar ENTNSERNUNESNT .. L 43
oo 2

Anchovy eggs(eggs/0.1m"2) - W Bordead? .

1113 226 338 450

huevos
eggsplore: glm biniomiales R "
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* http://sourceforge.net/projects/ichthyoanalysis/



../Downloads/eggsplore_0.1-2.zip

Abundancia media paquete egg:
(huevos estado 1/ m?)

Modelo de desarrollo

P = f (Edad, Temperatura)

fit.inc.model (data, formula = ~Age * Stage +

Produccion diaria de huevos Temp * Stage + Age * Temp, link = "probit”)

(huevos/m?2/dia)
IPIMAR IEO AZTI*
Parameter
South W NWand N  France (to  (43.42 47.62)N
; Elevado al Portugal Spain 44.99N) (-4.22 -1.59)W
Areay Periodo PO 584.06  242.26 134.9 160.6 176.6
(eggs/m2/day) (29) (23) (15)
de Puesta sees/mereay 21} ©)
Z (hour-1) 0.034 0.029 0.016 0.019 0.013
(46) (22) (21) (23) (19)
PO tot (eggs/day) 585 4.89 3.66 1.28 5.97
. (x10%2) (29) (23) (15) (21) 9
Produccién Total ©)
S 18670 31895 48704 9953 69150
Anual de Huevos e
Positive area 8977 20175 27149 7964 33807

(Km?)



CONCLUSIONES
Uso de R:
+ efectividad
tiempo: scripts
+ colaboraciénc

www.todohistorietas.com.ar



