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SEDAR 91 Puerto Rico Spiny Lobster: Landings
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SEDAR 91 Puerto Rico Spiny Lobster: Trips
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SEDAR 91 Puerto Rico Spiny Lobster: Nominal CPUE

Figure 3. Catch Per Unit Effort CPUE (Average Pounds Landed/Trip)
Reported for Spiny Lobster in Puerto Rico's Commercial Fishery During
2014-23 (No Correction Factor Included)
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Puerto Rico Spiny Lobster: Trap Nominal CPUE

Puerto Rico CCL Lobster CPUE (Reported Landings per Trap Trip) by Coast
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Puerto Rico Spiny Lobster: Trap Trips

Number of Puerto Rico Reported Commercial Trap Trips with Lobster Landings by Coast
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Puerto Rico Spiny Lobster: Dive CPUE

Puerto Rico CCL Lobster CPUE (Reported Landings per Dive Trip) by Coast
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Puerto Rico Spiny Lobster: Dive Trips

Number of Puerto Rico Reported Commercial Dive Trips with Lobster
Landings by Coast
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Puerto Rico Spiny Lobster: Standardized Index
of Abundance

Fishery-dependent indices of abundance: available data

v Landings and fishing effort of commercial fishers from the
Caribbean Commercial Logbook (CCL)

v Each fishing trip has a unique trip identifier, the landing date, / ,
fishing gear, coast, gear-specific fishing effort, species caught ,"i
and weight of the landings

?,\\“ “\.“.' ‘A'; oy

— {
- . -
NS foss

§

v Data subsetting - - | ‘

v Catch per unit effort (CPUE) defined as whole weight per gear 2 4l
quantity (traps fished, SCUBA tanks used)

§
>
i oF &

? 4 > FISHERIES
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Methods

e Data exploration
e Group similar gears
e Outlier removal
e Data exclusions

e Years included
e Time period based on sample size

e Data were restricted to include only trips that had gear 4
effort information

e (alculated standardized CPUE

Page 10 U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service
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Fish Trap Index: sample size and time period

Spiny lobster, fish traps Spiny lobster, fish traps
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Lobster Trap Index: sample size and time period

Spiny lobster, lobster traps
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Dive Index: sample size and time period

Spiny lobster, dive Spiny lobster, dive
EAST NORTH EAST NORTH

1000 - 1000 -

w500 500 4

g S0 00

E i lifilyd Jadnfnd

: 0 e Al e Laaad Bddad | el e abead_sdidadus 0 | R e SR g

=]

; SOUTH WEST SOUTH WEST

=

=

= 1000 - 1000 -

Z

o ]“ ” o J ‘ i J
ol L | eodesiara_ind il adili . ...umi i " T I T 1 l l "
L A A T A A= oo
L & S Se o< ﬂ—tMNNOOG\G\C\CQCGv—'-—i!—iNN L s e e e T s T e e T T = I I o B | !—1!—4-—1—4v—‘v—4v—1v—4NNNNN
= T T — A T R T T N — o S S = S R T —— T T —— T —— T R R R R N T ) e R T T T —— I —— T T T
Lo T T I I & D o BN o I o BN o N o BN o B o B o I B BN BN I o I o IR o BN o I o BN o IR o B o N o | Lo I o I o BN o BN o I o B o BN o BN o BN o BN o NN o N o | (o BN o NN o N o N o BN o BN o BN o BN o BN o BN o BN o BN o |
Year Year

SEASON . dry . rain SEASON . dry . rain

g,
Y o,

S X

E

Page 13 U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service ‘@ FISHERIES

8r



Data subsetting

Which trips fished in lobster habitat? e

e Species association to identify trips

e Stephens and MacCall method o /»_/
e uses multiple logistic regression to estimate a o~ e,
probability for each trip that spiny lobster was

caught, given other species caught on that trip

4

e Gear - Dive and fish trap
e Coast-N,S,E, W
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Stephens and MacCall results: Fish Traps

Page 15

'PORGY,UNSPECIFIED’
‘TRIGGERFISH,QUEEN"
‘BOXFISH,UNSPECIFIED’
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"GRUNT,UNSPECIFIED’
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Stephens and MacCall results: Dive

Dive

Page 16

East

HOGFISH -
‘FISHES,BONY,UNSPECIFIED" -
"TRIGGERFISH,QUEEN" ~
"GROUPER.RED HIND" 4
'PARROTFISHES,UNSPECIFIED" 4
‘BOXFISH,UNSPECIFIED" 4
"SNAPPER,MUTTON" ~
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Species
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HOGFISH -
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"TRIGGERFISH,QUEEN" 4
"SNAPPER,MUTTON" -
"SNAPPER,UNSPECIFIED" 4
"SHELLFISH,UNSPECIFIED" 4
'CONCH,QUEEN" 4
"MACKEREL,KING" ~
‘'OCTOPUS,UNSPECIFIED"
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West

"GROUPER,RED HIND" 1
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"GROUPER,UNSPECIFIED" -
"BOXFISH,UNSPECIFIED" -
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"OCTOPUS,UNSPECIFIED" 4
"CONCH,QUEEN"
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Analyses

e CPUE was modeled using the delta-GLM approach

o Combines two separate generalized linear models

m One to describe presence/absence - Bernoulli submodel

m One to describe catch rates of successful trips - Positive
CPUE model
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Analyses: Evaluation of explanatory variables

. YEAR - Years modeled were 2001-2024 (fish trap) and 2012-2024 (dive)

. SEASON -December-April, dry season; May-November, wet season

. COAST
. fish trap index: South, East, West
- dive index: North, South, East, West

. GEAR QUANTITY - Quantiles of gear quantity (number of traps fished,
number of SCUBA tanks used), binomial model only

4
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=

g FISHERIES

Page 18 U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service



Analyses: Bernoulli submodel

« Initially, all explanatory variables were included in the model as main
effects

« Then stepwise AIC (Venables and Ripley 1997) with a backwards
selection algorithm was used to eliminate those variables that did not
improve model fit

« Final models:

= Fish trap index
o CPUE ~ YEAR + COAST + GEAR_QUANTITY 4

s Diveindex
o CPUE ~ YEAR + COAST + SEASON + GEAR_QUANTITY

@ NOAA

¥ FISHERIES
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Analyses: Positive CPUE submodel

Page 20

Two parametric distributions were considered for modeling positive values of
CPUE, lognormal and gamma - Lognormal outperformed gamma

Initially, all explanatory variables were included in the model as main effects

Then stepwise AIC (Venables and Ripley 1997) with a backwards selection
algorithm was used to eliminate those variables that did not improve model fit

Final models:

= Fish trap index
« CPUE ~ YEAR + COAST 4

s Diveindex
e CPUE ~ YEAR + COAST

g FISHERIES
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Fish Trap Index

SEDAR 91 Spiny Lobster Fish Trap Index
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Fish Trap Index: diagnostics

Bernoulli submodel: fits to binomial data

Standarized (quantile) residuals: (proportion positive Standarized (quantile) residuals: (proportion positive) Standarized (quantile) residuals: (proportion positive)
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Fish Trap Index: diagnostics

Page 23

positive commercial ftrap CPUE
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Top left - Histogram of empirical

CPUE with the lognormal
distribution overlaid

Bottom left - Quantile-quantile
plot of residuals from the fitted
lognormal submodel to the
positive cpue catch
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Dive Index

SEDAR 91 Spiny Lobster Dive Index
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Dive Index: diagnostics

Page 25

Standarized (quantile) residuals: (proportion positive)
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Bernoulli submodel: fits to
binomial data
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Dive Index: diagnostics

Raw residuals (pos CPUE)
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Dive Index: diagnostics

positive commercial dive CPUE

/.a—_-
i

Z f—i

Density

00 01 02 03 04 05

log residuals (pos CPUE)

Sample Quantiles
3 -2 10 1 2 3

Theoretical Quantiles

Page 27 U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service

Top left - Histogram of empirical

CPUE with the lognormal
distribution overlaid

Bottom left - Quantile-quantile
plot of residuals from the fitted
lognormal submodel to the
positive cpue catch

E

§ "e
> Z
E cl
9
H
s

B

‘r()

>,
T OF DD“

4

NOAA

V' FISHERIES



Standardized Indices of Abundance
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Thank you!

iGracias!

@ NOAA
N\ FISHERIES




Data exploration

Spiny Lobster, DIVE
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Data exploration

Spiny Lobster, LOBTRAPS
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Spiny Lobster, FISHTRAPS
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SEDAR 91 US Caribbean Spiny Lobster
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SEDAR 91 US Caribbean Spiny Lobster
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SEDAR 91 US Caribbean Spiny Lobster

v' Fishery-dependent index work

v' Landings and fishing effort of commercial fishers
from the Caribbean Commercial Logbook (CCL)

v' Each fishing trip has a unique trip identifier, the
landing date, fishing gear, coast, gear-specific fishing
effort, species caught, and weight (lbs) of the
landings

\ :

- . e
‘\ NS (s

V' Stevens and McCall analysis

v/ Catch per unit effort (CPUE) defined as whole
weight per gear quantity

7 {
f‘\
>~ - 1

)
(

Page 37 U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service

‘e
-
-
—
w.
—
-
L d
® =
o«
:

§
>
i oF &

? 4 > FISHERIES



Fish trap trips with gear quantity data

Spiny lobster, fish traps Spiny lobster, fish traps
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