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DOCUMENT TEMPLATE FOR PRESENTING STANDARDIZED CPUE OF NFS

Title: Standardized CPUE of Neon flying squid (Ommastrephes bartramii) caught by the MEMBER’s FISHING METHOD (e.g., squid jigging) fishery from XXXX to 20XX
Author’s Name(s)
Affiliation(s)
Summary
· Summarize the results
Introduction
· Brief introduction of the fish and description of the fishery of corresponding member.
Method
· Describe the way of separating the two cohorts if applicable. 
The data
· Spatial and temporal patterns of catch and effort (Fig. 1)
· Available covariates with explanation on resolution and coverage (Table 1)
· Correlations among the variables (Fig. 2)
· If there are any candidate environmental covariates, describe explanations and the reason for including them.
Full model description and model selection
· Type and assumptions of the model
· Response and explanatory variables and interactions
· Assumed error distribution
· Formulation of full model
· Model selection method
Yearly trend extraction
· How to extract yearly trend from the selected model
· How to evaluate uncertainty of the extracted trend, if necessary

Result and discussion
· Result of the model selection, at least for the full and best models (Table 2)
· Interpretation of the selected model
· Model diagnosis: for example, Analysis of deviance table (Table 3), tendencies of the residuals (Fig. 3) and percentage of the deviance explained
· The extracted yearly trend (Table 4), comparing with the nominal CPUE (Fig. 4)
· Further discussion

References

Figures and tables

APPENDICES
· Appendix I: Checklist for the CPUE standardization protocol


*All tables and figures in this document template are provided as examples. Authors should modify the tables and figures as needed, including the table fields. If results are separated by cohorts, please present the results from both models.

Table 1	Summary of explanatory variables used in GLM*.
	Variables
	Number of categories 
	Detail
	Note

	Year
	Year
	25
	1994–2018
	　

	Month
	Month
	5
	August–December
	　

	Vessel size
	Grt1
	10
	Grt＜20, 20≦Grt＜40, ..., 180≦Grt＜200 tons
	at intervals of 20 tons





Table 2	Result of model selection
	No 
	

	

	Adj. R2
	Dev.  expl.
%
	BIC
	d

	1
	

	0.84
	0.122
	13.9
	211201
	26

	2
	

	0.83
	0.132
	15.1
	210828
	29

	3
	

	0.79
	0.155
	18.7
	210330
	97

	4
	

	0.73
	0.194
	23.0
	209391
	148

	5
	

	0.76
	0.171
	19.3
	209958
	80





0 – intercept,  – coefficient of i-th year (yeari), – coefficient of i-th month (monthi), – coefficient of i-th unique ID of a vessel (Idvesi).


Table 3	Analysis of deviance table
	　
	SS
	Df
	F
	Pr(>F)
	Signif. codes

	Year
	453.8
	24
	39.35
	< 2.2e-16
	***

	Month
	117.3
	1
	244.06
	< 2.2e-16
	***

	Grt1
	265.9
	7
	79.03
	< 2.2e-16
	***

	Year:Month.int
	1067.4
	72
	30.85
	< 2.2e-16
	***

	Year:Area.int
	296.3
	48
	12.85
	< 2.2e-16
	***

	Year:Grt.int
	258.6
	48
	11.21
	< 2.2e-16
	***

	Month.int:Area.int
	45.4
	6
	15.734
	< 2.2e-16
	***

	Month.int:Grt.int
	33.5
	6
	11.624
	4.74E-13
	***

	Area.int:Grt.int
	39.4
	6
	13.651
	1.50E-15
	***

	Residuals  
	19277.7
	40113
	
	
	

	Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1






Table 4	Nominal and standardized CPUEs of XXXX fishery for NFS from 1994 to 2018.
	Year
	Nominal CPUE
(metric ton / hauls)
	Standardized CPUE
	CV
(%)
	95% CI

	
	
	
	
	Lower
	Upper

	1994
	5.38
	2.93
	3.53
	2.74
	3.14

	1995
	4.41
	2.16
	6.53
	1.90
	2.44

	1996
	2.40
	1.62
	4.69
	1.48
	1.77

	1997
	4.77
	3.58
	12.93
	2.79
	4.63

	1998
	1.44
	1.02
	3.86
	0.94
	1.09

	1999
	1.45
	0.75
	3.97
	0.70
	0.81

	2000
	2.18
	1.37
	4.38
	1.26
	1.49

	2001
	3.18
	2.06
	5.64
	1.84
	2.32

	2002
	1.93
	1.15
	5.66
	1.02
	1.29

	2003
	3.21
	2.17
	4.27
	2.01
	2.37

	2004
	3.65
	2.51
	3.95
	2.33
	2.71

	2005
	6.63
	4.38
	4.05
	4.03
	4.72

	2006
	6.03
	3.93
	4.30
	3.61
	4.28

	2007
	7.81
	4.05
	4.31
	3.73
	4.40

	2008
	7.81
	4.93
	4.06
	4.56
	5.31

	2009
	4.60
	3.58
	4.43
	3.29
	3.92

	2010
	2.73
	1.49
	3.66
	1.37
	1.59

	2011
	4.45
	2.36
	4.01
	2.19
	2.55

	2012
	3.65
	2.31
	4.31
	2.12
	2.52

	2013
	3.04
	1.43
	3.88
	1.33
	1.55

	2014
	5.42
	2.49
	3.64
	2.32
	2.67

	2015
	2.65
	1.34
	4.43
	1.23
	1.46

	2016
	2.82
	1.50
	5.94
	1.33
	1.68

	2017
	1.40
	1.08
	4.23
	1.00
	1.17

	2018
	2.96
	1.40
	3.91
	1.30
	1.52




[image: 車, いっぱい, カラフル, 駐車場 が含まれている画像

AI 生成コンテンツは誤りを含む可能性があります。]

Fig. 1	Inter-annual variation of fishing ground of XXXX fishery for NFS from 1994 to 2018.


[image: ]Fig. 2	Correlation matrix of explanatory variables used in the analysis.



[image: Diagnostic_1—Autumn cohort_3x3]
Fig. 3 Diagnose figures for the best model.


[image: staCPUE]
Fig. 4	A scaled nominal CPUE series and two scaled standardized CPUE series with catch and effort data up to 2017 (terminal year-1) and 2018 (terminal year). Gray zone indicates 95% confidence band for the standardized CPUE up to 2018.


Appendix I 	Checklist for the CPUE standardization protocol
Appendix1. Checklist for the CPUE standardization protocol
	1
	Provide a description of the type of data (logbook, observer, survey, etc.), and the "resolution" of the data (aggregated, set-by-set etc.).
	Yes (Section 2.1, Paragraph 1-2)

	2
	Identify potential explanatory variables (i.e., spatial, temporal, environmental, and fisheries variables) that may influence CPUE values.
	Yes (Section 2.1, Paragraph 4)

	3
	Plot annual/monthly spatial catch, effort and nominal CPUE distributions and determine temporal and spatial resolution for CPUE standardization.
	Yes (Fig. 1, Fig. 2 )

	4
	Make scatter plots (for continuous variables) and/or box plots (for categorical variables) and present correlation matrix if possible to evaluate correlations between each pair of those variables.
	Yes (Table 1, Fig. 3)

	5
	Describe selected explanatory variables based on (2)-(4) to develop full model for the CPUE standardization.
	Yes (Section 2.1 and 2.2)

	6
	Specify model type and software (packages) and fit the data to the assumed statistical models (i.e., GLM, GAM, Delta-lognormal GLM, Neural Networks, Regression Trees, Habitat based models, and Statistical habitat based models).
	Yes (Section 2.2)

	7
	Evaluate and select the best model(s) using methods such as likelihood ratio test, information criterions, cross validation etc.
	Yes (Table 3)

	8
	Provide diagnostic plots to support the chosen model is appropriate and assumption are met (QQ plot and residual plots along with predicted values and important explanatory variables, etc.).
	Yes (Fig. 4-6)

	9
	Extract yearly and, if needed, seasonally standardized CPUE and standard error by a method that is able to account for spatial heterogeneity of effort, such as least squares mean or expanded grid. Provide details on how the CPUE index was extracted.
	Yes (Section 2.4, Paragraph 1-2)

	10
	Calculate uncertainty (SD, CV, CI) for standardized CPUE for each year. Provide detailed explanation on how the uncertainty was calculated.
	Yes (Table 4)

	11
	Provide a table and a plot of nominal and standardized CPUEs over time. When the trends between nominal and standardized CPUE are largely different, explain the reasons (e.g. spatial shift of fishing efforts), whenever possible.
	Yes (Fig. 7, Table 5)



  2nd Floor Hakuyo Hall, 
Tokyo University of Marine Science and Technology,
4-5-7 Konan, Minato-ku, Tokyo
108-8477, JAPAN
TEL	+81-3-5479-8717
FAX	+81-3-5479-8718
Email	secretariat@npfc.int
Web	www.npfc.int
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Model Diagnostics: Autumn cohort
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