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MEMORANDUM

Date: March 25, 2024
To: Council
From: José Montafiez and Brandon Muffley, Staff

Subject: Meeting Materials - Golden Tilefish Research Track Stock Assessment

On Wednesday, April 10, 2024, the Northeast Fisheries Science Center (NEFSC) will provide
the Council with an overview of the recently completed 2024 research track stock assessment
and peer review for golden tilefish. During the June 2024 management track assessment review,
data through 2023 will be included in the modeling and alternative model configurations may be
explored. Results of the June management track assessment will be used to inform management
and future catch specifications.

The following materials are provided for Council consideration of this agenda item:

e 2024 Report of the Golden Tilefish Research Track Working Group Report
Executive Summary
o The full working group report can be found at: Stock Assessment Support Information
(SASINF) Search Tool
e Summary Report of the Golden Tilefish Research Track Stock Assessment Peer Review
(to be posted once available)



https://apps-nefsc.fisheries.noaa.gov/saw/sasi.php
https://apps-nefsc.fisheries.noaa.gov/saw/sasi.php

2024 GOLDEN TILEFISH RESEARCH TRACK ASSESSMENT

The 2024 golden tilefish research track working group (RTWG) met 10 times between October
2022 and February 2024. All meetings were held remotely via WebEx.
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EXECUTIVE SUMMARY

Term of Reference (TOR) #1: Identify relevant ecosystem and climate influences
on the stock. Characterize the uncertainty in the relevant sources of data and
their link to stock dynamics. Consider findings, as appropriate, in addressing
other TORs. Report how the findings were considered under impacted TORs.

The northern stock of golden tilefish are a long-lived, non-migratory demersal species
inhabiting the outer continental shelf and slope of the Mid-Atlantic Bight region of the
Northwest Atlantic. This species has relatively specific habitat preferences described by soft
substrates (for burrowing) and a narrow range in temperatures and salinities. Motivated by the
fact that this data-limited stock remains poorly sampled by fishery-independent surveys, this
work aims to develop a suite of environmental indicators to better understand geographical
distribution and potential drivers of recruitment by utilizing new and under-explored data
streams. Quantitative ecosystem indicators were analyzed in relation to in situ larval data, a
model-derived recruitment index and a new fishery-dependent catch per unit effort (CPUE)
index derived from incidental catch. Linear regressions and generalized additive models (GAM)
were used to determine the effects of ecosystem indicators on golden tilefish catch and
recruitment. Most principally, there was agreement in bottom temperature and salinity
preferences across all analyses and values were consistent with ranges documented in the
literature. There was some seasonality to the influence of environmental indicators, such that
indicators of habitat condition (bottom temperature and salinity) as well as indicators of food
availability (microplankton abundance) in the fall were highly correlated with the presence of
larvae and catch of recruitment age (0-1) fish. Analyses suggested physical oceanographic
indicators serving as proxies for currents and movement of water masses (shelf water volume,
cold pool spatial extent and persistence, Gulf Stream Index) may have important and complex
influences on early life history stages. Sources of uncertainty were discussed and our findings
informed several research recommendations (TOR 7). In sum, this work highlights the value of
the new incidental CPUE index (derived from trawl fisheries) in beginning to make some
inferences on drivers of tilefish recruitment and also provides context and support for the further
development of ecosystem indicators. Specifically, findings suggest that bottom temperature,
salinity at depth, shelf water volume, and microplankton abundance may influence golden
tilefish recruitment or mortality and may be of use in as environmental covariates in future stock
assessment models.

TOR #2: Estimate catch from all sources including landings and discards.
Describe the spatial and temporal distribution of landings, discards, and fishing
effort. Characterize the uncertainty in these sources of data.

Total commercial golden tilefish landings (live weight) increased from less than 125 mt
during 1967-1972 to more than 3,900 mt in 1979 during the development of the directed longline
fishery. Landings prior to the mid-1960s were landed as a bycatch in the trawl fishery. Annual
landings ranged between 454 and 1,838 mt from 1988 to 1998. Landings from 1999 to 2002
were below 900 mt (ranging from 506 to 874 mt). An annual quota of 905 mt was implemented
in November of 2001. Landings in 2003 and 2004 were slightly above the quota at 1,130 mt and
1,215 mt, respectively. Landings from 2005 to 2009 were at or below the quota, while landings
in 2010 at 922 mt were slightly above the quota (Figure 1). Since 2010 landings have been below



the quota and decreased to an estimated 494 mt in 2016. The landings have increased slightly to
an average of 695 mt from 2017 to 2022. The Total Allowable Landings (TAL) was reduced for
the first time in 2015 to 796 mt from the TAL of 905 mt which was in place from 2001-2014.
The TAL in 2016 and 2017 was increased to 856 mt based on projections from the SARC 58
assessment. The TAL was then reduced to 738 mt from 2018 to 2021 based on the 2017
operational assessment and subsequently increased based on the 2021 management track
assessment. The top 4 permits hold 80% of the golden tilefish IFQ (individual fishing quota)
allocation.

During the development of the directed longline fishery in the late 1970s and early 1980s
Barnegat, NJ was the principal tilefish port; more recently Montauk, NY has accounted for most
of the landings. Most commercial landings are taken by the directed longline fishery.

The RTWG suggests that a simple scalar assumption of 3.9 mt based on the median
estimate from (2014-2021) should be used for the total discards of all non-directed tilefish fleets
(large and small mesh trawl, and gillnet fisheries). The median discards from 2014 to 2021 was
estimated to be 2.3 mt in the directed longline tilefish fishery.

The RTWG developed a new recreational catch time series using vessel trip report data,
large pelagic survey data, and other historical data available to develop a 1971-2022 time series
of recreational catch. Recreational catches have ranged from a low of 3 mt for most years to 100
mt in 1974. More recently, for the last decade (2013-2022), recreational catches have ranged
from 14 mt in 2016 to 23 mt in 2015. Based upon the newly developed recreational catch time
series, the contribution of recreational golden tilefish landings to total removals for the 2005-
2022 period ranged from 0.3% in 2006 to 3.7% in 2015. In 2022, contribution of recreational
golden tilefish landings to total removals was 3.2%.

TOR #3: Present the survey data used in the assessment (e.g., indices of relative
or absolute abundance, recruitment, state surveys, age-length data, application
of catchability and calibration studies, etc.) and provide a rationale for which
data are used. Describe the spatial and temporal distribution of the data.
Characterize the uncertainty in these sources of data.

A time series fishery-independent index of abundance does not exist for tilefish. Effort
was considered directed for tilefish when at least 75% of the catch from a trip consisted of
tilefish. Three different series of longline effort data were analyzed. The first series was
developed by Turner (1986) who used a general linear modeling approach to standardize tilefish
effort during 1973-1982 measured in kg per tub (0.9 km of groundline with a hook every 3.7 m)
of longline obtained from logbooks of tilefish fishermen. Two additional LPUE series were
calculated from the NEFSC weighout (1979-1993) and the VTR logbook data using days absent
of the effort metric.

The NEFSC weighout and VTR LPUE series were standardized using a GLM
incorporating year and individual vessel effects. Changes in the VTR LPUE can be generally
explained with evidence of strong incoming year classes that track through the landings size
composition over time (TOR 2). Since the SARC 58 assessment there appear to be increases in



LPUE due to one or two new strong year classes. In general, strong year classes appear to persist
longer in the fishery after the FMP and after the constant quota management came into effect
which is evident in both the LPUE and size composition data.

The 2024 RTWG developed a method of transitioning from a LPUE index based purely
on logbook VTR data to LPUE based on the newly developed CAMS system since the VTR
database at the NEFSC will no longer be supported. The CAMS system integrates data collected
from dealers with VTRs, observers, electronic monitoring for both landings and discards on a
trip by trip basis as a single catch source to be used for assessments and quota monitoring for all
managed stocks. The CAMS system is being used for landings and discards in stock assessments
starting in 2020. The RTWG developed the most comparable LPUE tilefish index possible
within the CAMS system for the transition from the VTR series in 1994 to the CAMS full
implementation in 2020. However, the CAMS system has been estimated back in time to 2000.
Catch estimates for stocks assessments will likely not use CAMS until the year 2020 and forward
into the future. The RTWG did consider linking the VTR and CAMS based LPUE index before
2020 and recommended transitioning the two data series in 2010.

For the 2024 RT assessment the WG also investigated whether other factors could help
improve and perhaps better explain the LPUE trends. Reexamination of vessels effects, temporal
factors (month), and crew size was examined. None of the available factors reexamined had a
large influence on the underlying index. Limiting the index to the top 10 tilefish vessels also did
not produce a meaningful difference. Very similar trends are seen in individual vessel LPUE
series. The use of crew size also eliminated the data from 1991 to 1993 since that data was not
available for that time period which is not desirable. The RTWG agreed to maintain the use of
the original LPUE GLM incorporating individual vessel effects for the index.

Past benchmark tilefish assessments concluded that a simple days absent minus one day
steam time (DA-1) was the best effort metric from vessel trip report (VTR) data due to data
limitations mainly because the data is not collected on a haul by haul basis. Questions remain if
landings per unit effort (LPUE) based on data collected at a finer haul basis could provide
improvements or provide insights to LPUE indices as an index of biomass. Investigation of the
longline study fleet data may help answer questions surrounding the somewhat crude effort
metric in the LPUE index and could provide insight for future refinements. To help answer some
of these questions the RTWG examined data from a single individual fishing quota (IFQ) tilefish
vessel in the study fleet program who has been collecting tilefish catch data on a haul by haul
basis since 2010. This analysis seems to support the use of days absent as an effort metric on a
trip basis.

Because golden tilefish are poorly sampled by the northeast regions fishery-independent
surveys, the assessment is relatively data poor, and additional data sources are vital to better
understand trends in abundance. The directed fishery exclusively utilizes longline gear and
information from this gear type is the primary source of information underpinning recent
assessments. Interestingly, the species is also caught incidentally but with some frequency in
trawl gear that is commonly used throughout the region. Despite this being common knowledge,
there have been limited explorations of these data to see if they could be useful in understanding
abundance patterns. The RTWG examined study fleet and observer data from trawl gear to



develop a catch per unit effort (CPUE) index and compare this new index to existing indices
from the tilefish assessment. The results suggest that there may be some value in using these data
to understand the abundance of fish slightly smaller than those captured in the targeted fishery
and the longline landing per unit effort (LPUE) index.

The RTWG estimated the stratified numbers per tow at length indices of relative
abundance for the 2017 Tilefish Pilot Longline Survey and the 2020 Golden Tilefish Longline
Survey using a standard stratified random mean approach. The 2017 pilot survey used three
different offset circle hook sizes (small = 8/0, regular = 12/0, large = 14/0), distributed at a ratio
of 20-60-20 and the 2020 survey used two different offset circle hook sizes (small = 8/0, regular
= 12/0), distributed at a ratio of 50-50. The pilot survey indicated that small circle hooks (8/0)
caught few large golden tilefish and more small individuals relative to regular circle hooks
(12/0), and large circle hooks (14/0) caught few individuals overall. Given these findings, the
2020 survey was designed to determine if the small circle hooks (8/0) could provide additional
information to a pre-recruit index relative to the regular circle hooks (12/0) as well as inform
assessment model selectivity (i.e., domed shaped selectivity), therefore, the large hook (14/0)
was dropped from the 2020 survey, as the catchability of large hooks greatly decreases. An
adjustment was applied to the hook sizes for 2017 given the difference in the deployment of
circle hook sizes between surveys and because of the differences in catchability between hook
sizes.

The stratified numbers per haul show a decrease in the abundance index between 2017
and 2020 for both the combined hook indices and for the separate hook size indices. However,
the longline stratified survey index at lengths suggests that a relatively large younger year class
or perhaps two year classes were present during the 2017 survey (first two modes in the
distribution between 35c¢cm and 50cm) in comparison to the 2020 stratified numbers per haul at
length index. Three years later in the 2020 survey it can be seen that the stratified numbers per
haul between 50 cm and 70 cm is greater than the 2017 survey. This generally follows the
expectation of the growth of golden tilefish for the strong year classes seen in the 2017 survey.

Both hook sizes have very similar length distributions but there is some indication that
smaller hooks catch a greater amount of smaller, younger fish between 35 and 50 cm relative to
regular hooks. The regular hooks appear to catch relatively more large fish greater than 50 cm
given that the catchability of regular hooks is about half or that of small hooks. Additional
surveys will likely be needed to determine if this data could potentially be used to inform the
dome shaped selectivity in the assessment model. This pattern does seem to be consistent with a
dome shape selectivity pattern in the fishery in the assessment model.

The survey also provides some indication that as fish age and increase in size they tend to
be in deeper strata. However the vast majority of the fish caught in the survey was seen in the
core fishing grounds. The combined effects of possible reduction in catchability with larger fish
sizes and relatively lower availability of larger/old fish to the fishery remains difficult to quantify
at this time.



TOR #4: Use appropriate assessment approach to estimate annual fishing
mortality, recruitment and stock biomass (both total and spawning stock) for the
time series, and estimate their uncertainty. Compare the time series of these
estimates with those from the previously accepted assessment(s). Evaluate a
suite of model fit diagnostics (e.g., residual patterns, sensitivity analyses,
retrospective patterns), and (a) comment on likely causes of problematic issues,
and (b), if possible and appropriate, account for those issues when providing
scientific advice and evaluate the consequences of any correction(s) applied.

The RTWG goal for TOR 4 was to advance the assessment model from ASAP to the
newly developed state-space modeling framework Woods Hole Assessment Model (WHAM).
Due the sensitivity of the tilefish modeling results to random effects the data inputs within TOR
4 were not changed from the last 2021 management track ASAP data input which had a terminal
year of 2020. The RTWG goal was to examine model configuration effects in the new modeling
framework WHAM without the additional effects of data changes. The RTWG suggests the best
configuration to be used in the next management track assessment with the hope that incremental
improvement and advancements could be made in future management track assessments as more
data can be incorporated from TORs 1-3. A better understanding of random effects influence on
model selectivity estimates and biological reference points (BRPs) with this relative data poor
stock can then be advanced in future management track assessments once the assessment model
is developed in WHAM in this RT assessment.

The RTWG first developed a bridge run which produced similar results to the 2021
ASAP model. The RTWG then investigated configuration changes to improve the model. In
general the WHAM model results were similar to ASAP with similar estimates of the dome
shaped selectivity in the second block and with the stock rebuilding to roughly SSBumsy after the
inception of management in 2001. The WHAM model diagnostics also appears to be acceptable
with low retrospective error.

The RTWG developed a base model starting in 1976 using estimated starting numbers at
age, self-weighting dirichlet missing 0 for fits to age composition data and shifting the selectivity
block to 1976-1986 for the 1st block and 1978 to 2000 for the second block. WHAM model
results were sensitive to adding random effects. Adding random effects to the base model NAA
appears to allow for additional model flexibility which produces a relatively better fit to the data
with improvements in the diagnostics. Most of the change occurs in fitting the 10+ age group
while still producing good retrospective diagnostics. Adding numbers at age (NAA) random
effects results in a relative flattening of the selectivity curve in the 2nd block, less cryptic
biomass, less rebuilding since the inception of management in 2001 and a worse stock status
relative to Faoy, based spawning potential ratio (SPRs) BRP proxies (F/F40% and SSB/SSBaov,
ratios).

Adding additional random effects on selectivity as well as survival continues to improve
the relative model diagnostics. In general, it appears that adding additional random effects to the
tilefish model seems to result in additional flexibility within the model allowing for further
flattening of the selectivity curve which results in lower increase in biomass relative to an F4oo,
based proxies and a relatively poorer stock status.



The RTWG was uncomfortable with the underlying sensitivity of the results even though
the diagnostics improved when additional random effects were added. The results became more
questionable with additional random effects added to the model given the history of the fishery
and management. The perception from industry is that fishing has improved and that increases in
biomass have occurred since management was implemented in 2001. The raw data also suggests
general improvements in LPUE and size structure after management was put in place. Strong
year classes have been entering the fishery relatively consistently every 5-7 years.

While the literature on state space model diagnostics is still developing, some studies
have suggested that overfitting may be a concern when data density is relatively low. Liljestrand
et al. (2023) demonstrated that low data density may reduce the ability to properly differentiate
process and observation errors. Given the relatively low information content of the tilefish data,
the RTWG decided to use a less complex model as the basis for continuing model development
in the management track.

However, RTWG felt that the WHAM results among models suggests there is
considerable uncertainty in the selectivity and stock status. A single model does not seem to
capture the true uncertainty in the assessment. The RTWG did not have confidence in the results
of the full random effects model as a basis for the assessment and stock status. The RTWG
recommends to use the base model without random effects until more confidence can be gained
in future management track that suggests inclusion of some random effects are giving a more
accurate depiction of the selectivity and true stock status. However, the RTWG feels that
consideration of the random effects model is useful for showing the overall uncertainty and
sensitivity of the results in the assessment. Assuming the base model is an accurate depiction of
reality also does not account for the true uncertainty in this assessment.

TOR #5: Update or redefine status determination criteria (SDC, point estimates
or proxies for Busy, Bruresuorp, Fusy and MSY reference points) and provide
estimates of those criteria and their uncertainty, along with a description of the
sources of uncertainty. If analytic model-based estimates are unavailable,
consider recommending alternative measurable proxies for reference points.

Compare estimates of current stock size and fishing mortality to existing, and
any redefined, SDCs.

The RTWG did not recommend a change to the F4o, proxy for Fusy biological reference
points (BRP) since a stock-recruit relationship was also not evident in the WHAM base model.
There was little difference between using a 10 year or a 5 year recent average for the estimates of
the WHAM BRPs. The RTWG suggested using the 10 year average since there can be some
variability in the mean weights at ages for the older ages. The recruitment used to estimate the
SSBa4ov within WHAM was based on the entire time series minus the most recent two years of
data (1999 and 2000) since there is limited information to inform recruitment in the last two
years of the model. The RTWG recommends the use of the base model configuration for stock
status determination (TOR 4). Overfishing (F/Fao» = 0.55) was not occurring and the stock was
not overfished (SSB/SSB4ov, = 1.29) according to the base model.



TOR #6: Define appropriate methods for producing projections, provide
Jjustification for assumptions of fishery selectivity, weights at age, maturity, and
recruitment, and comment on the reliability of resulting projections considering
the effects of uncertainty and sensitivity to projection assumptions.

With the new RTWG base model the projections and biological reference points are
integrated within the WHAM framework. The RTWG recommends the use of the base model for
Faou (Fmsy proxy) projection for the determination of overfishing limits (OFL) in the next
management track assessment. Using the base model would also be consistent with stock status
determination. However, the RTWG acknowledges that projections and estimated uncertainty of
the base model likely does not capture the true uncertainty in the assessment since the results and
status determination were found to be sensitive to changes in selectivity from the use of random
effects.

Projections under F4o% show increases in catch in the short-term catch due to a relatively
strong recruitment year classes at the end of the time series and because Fao% results in an
increase in F within the projection (F/Fa0% = 0.55). The stock is also estimated to be above
SSBa0% (SSB/SSBao% =1.29) in 2020 for the base model. Therefore the projections become a
Fishing down exercise to SSBu4o% longer-term in the projections. In the short term, catches at Faov
are higher than the maximum sustainable yield (MSY) when the stock is at SSB4o% (855 mt). The
projections for golden tilefish models are also more uncertain because there is limited
information to inform recruitment in year t-1 and no information for the terminal year since no
survey information for younger smaller fish is available to the assessment model.

TOR #7: Review, evaluate, and report on the status of research
recommendations from the last assessment peer review, including
recommendations provided by the prior assessment working group, peer review
panel, and SSC. Identify new recommendations for future research, data
collection, and assessment methodology. If any ecosystem influences from TOR
I could not be considered quantitatively under that or other TORs, describe next
steps for development, testing, and review of quantitative relationships and how
they could best inform assessments. Prioritize research recommendations.

The RTWG reviewed the status of previous research recommendations and proposed new
research ones to address issues raised during the working group meetings. Notable
accomplishments relative to past research recommendations include: used survey data to develop
a stratified index of relative abundance, examined effort metrics from one longline vessel
participating in the study fleet program, variability in recruitment were further investigated using
environmental covariates, developed a recreational landings time series, evaluate the reliability
of the report of protogynous hermaphroditism in the S. Atlantic stock.

The RTWG proposed new research recommendations that should improve assessing the
population through the current or future models. These include the following: collection of
length samples on party/charter trips for potential improvements in recreational time series
estimates and evaluate WHAM performance for information poor stocks using simulated tilefish
like populations (i.e., only catch data). Do random effects in both survival and selectivity
introduce bias?



TOR #8: Develop a backup assessment approach to providing scientific advice
to managers if the proposed assessment approach does not pass peer review or
the approved approach is rejected in a future management track assessment.

Several approaches were considered as potential contingency plans if the proposed
assessment model is deemed inappropriate for providing management advice, either as a
conclusion of research track peer review or subsequently in the management track process. Many
northeast U.S. assessments specify an empirical backup approach based on survey data, either
swept-area estimates of stock biomass and a target exploitation rate or survey biomass trends and
recent catch. However, due to the current lack of survey data for golden tilefish these approaches
are not good options for this stock. The RTWG briefly discussed the use of other data-limited
approaches for estimating sustainable yield such as Depletion-Corrected Average Catch (DCAC)
and Depletion-Based Stock Reduction Analysis (DB-SRA); however, the RTWG did not pursue
these because they heavily rely on assumptions needed to run models and/or they lead to severe
retrospective errors in statistical catch-at-age models. In addition, these data-limited methods
have been found not to outperform a retrospectively adjusted catch-at-age model over the long-
term.

The RTWG recommends that if the proposed assessment approach (WHAM Base model
without random effects) does not meet the standards of peer review or is rejected in a future
management track assessment, an alternative model be developed to integrate information from
catch, age composition and potentially indices (e.g., alternative WHAM configurations).

In addition, the RTWG also proposed an alternative “Plan C” based on historical fishery
performance under constant quota strategies. Under Plan C, if modeling fails, management
would be based on a commonsense constant catch approach considering the management history
since 2001 and response in CPUE and size distribution of fish landed. For example, a constant
catch approach using a quota within the range of those implemented in the fishery since 2001
(738 — 905 mt) could be considered when determining an appropriate constant catch if the model
fails. Alternatively, using an average of the actual catches (10 year 2013-2022 average catch of
690 mt or 20 year 2003-2022 average catch of 790 mt) may be more justified for the
determination of a constant quota catch advice since this is the actual catch that appeared to have
a positive effect on recruitment and seemed to allow for strong year classes to persist while
supporting the fishery.
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