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The Mid-Atlantic Fishery Management Council recently requested its SSC to critically review 
the report titled “The Population Dynamics of Blueline and Golden Tilefish, Snowy and Warsaw 
Grouper and Wreckfish” by Michael Schmidtke, Kathleen Kirch, and Cynthia M. Jones to 
determine if it meets the requirements of National Standard 2.  The SSC review panel consisted 
of the following members:   
 

Dr. John Boreman, NC State University 
Dr. Sarah Gaichas, Northeast Fisheries Science Center 

Dr. Douglas Vaughan, NMFS ret. 

 

Term of Reference 

1. Does the report satisfy the requirements of National Standard 2? (i.e., is the report and 
information provided of sufficient scientific rigor such that it is suitable for use by the 
Mid-Atlantic Council for management purposes within its jurisdiction?) 

Summary of Findings 

All three reviewers had similar concerns about specific aspects of the report in their critical 
review of the methods and analyses provided by Scmidtke et al.  The most important concern 
was related to the experimental design and the sampling protocol employed to obtain biological 
samples to estimate population parameters (age, growth, reproductive biology, mortality rates, 
etc.). The basic concern related to how representative samples were of the population(s) sampled 
and the degree to which estimates of key biological parameters might be biased due to 
incomplete and/or non-random sampling. Overall, the conclusion of the review panel relative to 
the TOR was best summarized by Reviewer #2: 

The Schmidtke et al. report is of limited use for management due to the restricted coastal area 
sampled, the manner in which sampling was conducted, and the manner in which total 
mortality was estimated.  This conclusion is based entirely on what is written in the report; 
further clarification by the authors may address criticisms raised in this review. 

The individual reviews are attached below (please note that the reviewer # does not correspond 
to order in which the reviewers are listed above to retain anonymity of individual reviewers). 

Reviewer #1 

Overall this study is a useful contribution to the general biology and life history of the species 
included. General comparisons of life history characteristics of tilefish stocks off Virginia and 
those with longer exploitation histories further south help emphasize the importance of careful 
management of any developing fishery. However, to meet the requirements of NS2 and to be 
useful for quantitative stock assessment and management towards sustainable yield, some 
methods require further clarification, and the quantification of uncertainty in key results is very 
important. Comments on specific sections are detailed below. It seems clear that further work is 
pending, so perhaps some of these comments could be addressed in the next iteration.  



Data collection 

It is not clear if there was any sampling design for collection of commercial samples, recreational 
donations, and fishery independent sampling trips. This is important so that we can evaluate 
whether samples are likely to be representative of the populations. Were these random, stratified, 
or systematic samples from a list of known commercial deliveries, recreational trips, etc.? Was 
there a spatial or temporal design for sampling in the fishery independent portion of the study? If 
these were haphazard/opportunistic samples, we would need to know that too, and may have less 
confidence that the information represents the populations well.  

While the sampling design (or lack thereof) was perhaps less likely to contribute to the absence 
of Warsaw grouper and the low numbers of snowy grouper in the collections since these species 
are at their range limits in Virginia, the narrow size range of wreckfish collected may arise from 
a haphazard design or may actually represent the population in this region. Without additional 
information on sampling design it is difficult to determine how managers can best use this 
information. Understanding the sampling design might help characterize the uncertainty in the 
estimates as well (more on this below). Perhaps the species not in the report could be removed 
from the title to manage expectations? 

It is great that life history data and samples were collected on the additional species commonly 
encountered, and we should consider whether this information could contribute to management 
of a deep water complex including all of the encountered species.  

 Age composition 

While the ageing protocol was based on a workshop and previous work, Fig 1 is not sufficiently 
explained to show that blueline tilefish otolith annuli were validated by marginal increment 
analysis. For example, the standard error bars for months 2 and 4 overlap, but the text says that 
increment formation is in month 2. Why not month 4? The text makes no reference to an "index 
of completion" which is what is shown in the figure; it is not clear how we should interpret this. 
Ages to be used in management require convincing validation. Further, no index of between 
reader agreement or agreement in repeated readings by a single reader is given to assess ageing 
error, which could be large in relatively long lived fish and would be important for use in future 
stock assessment (i.e., how well can cohorts be identified and therefore recruitment be estimated 
given uncertainty in ageing?). If this information was collected it should be provided, as 
uncertainty in estimates is just as important as the estimates themselves to evaluate stock status 
and manage stocks. These comments would apply to all species aged although only results for 
blueline tilefish are presented in detail. 

Growth rates 

Two sets of VBGF parameters were estimated for blueline tilefish, one with a fixed t0 and one 
without. It would be useful to get an estimate of uncertainty for VBGF parameters as well. 
Figure 5 shows the curves only for the fixed t0. The top of the male curve is above just about all 
the length at age points for males (granted, there are not many of them) and it looks like length at 
age for the smallest fish exceeds the curves—these are small sample sizes, but this looks like a 



consistent pattern of residuals for the extreme ends of the male growth curve. To what extent 
could there be ageing error influencing these parameter estimates, and are there seasonal or 
spatial growth effects not accounted for in the sampling design (see above)?  It would be useful 
to know if and why this growth curve is preferred and perhaps present both of them to bound the 
uncertainty in growth.  It would be helpful to better explain the assertion that certain values of t0 
are "biologically unreasonable" in this and the golden tilefish section. What is a biologically 
reasonable age at which these fish would have 0 size? T0 itself is kind of unreasonable. While 
data are lacking to adequately estimate t0, I am unconvinced that fixing those parameters at 
rather precise values which then influence the rest of the parameter estimation is the best way 
forward. Perhaps a different approach to parameter estimation which gets around the t0 problems 
and allows for errors in ageing and or individual growth could be applied (see e.g. Helser and Lai 
2004 Ecological Modeling 178:399-416, Cope and Punt 2007 CJFAS 64:205-218, He and Bence 
2007 TAFS 136:318-330, Shelton and Mangel 2012 Journal of Biological Dynamics, and 
references in each).  

Estimation details aside, comparisons of growth patterns to those further south where 
exploitation rates have been higher are useful and give good qualitative insight into where this 
stock may be relative to its unfished biomass and age structure for managers.  

Mortality 

Total mortality (Z) was estimated by catch curves and natural mortality (M) was estimated using 
published empirical approaches, then fishing mortality (F) was Z-M. While these basic 
approaches are reasonable, the results indicate why some estimate of uncertainty would be useful 
as well—empirically estimated M exceeds catch curve estimated Z for golden tilefish, resulting 
in negative F estimates (here I would agree with the assertion that this parameter is biologically 
unreasonable, unless fishers are stocking tilefish). The range of Ms presented in Tables 6 and 7 
and their corresponding Fs for each species are a good move towards expressing uncertainty, but 
if there were a way to evaluate the uncertainty in total mortality as well that would assist 
managers with understanding where the stock might be with respect to potential reference points.  

Reproduction 

As stated above, further information on sampling design would help us interpret whether the sex 
ratio results are representative for the population. Speculation regarding sex-specific maturity 
and age at recruitment to the fishery is interesting, but would be better supported if information 
on the fishery were provided (what gear types are used, how size selective are they, etc). As a 
minor point, I would suggest clarifying that blueline tilefish are batch spawners prior to 
discussing the extended spawning season so that the length of the season makes sense. Planned 
blueline tilefish fecundity estimates will be useful, and uncertainty in these estimates should be 
provided. Estimates of standard errors in the GSI index for golden tilefish (Figure 10) would also 
be helpful.  

 

 



Discussion 

Most of this information is helpful to management if the sampling design can be clarified, 
because this section assumes that sampling represents the population. Further, it is recognized in 
the discussion that there is a high degree of uncertainty in some key parameters for management 
(e.g. mortality). Those involved in the study seem best qualified to quantify this uncertainty 
further for managers.  The question of whether this northern blueline tilefish stock is distinct 
from the southern one is important to determine how to manage it, but could not be directly 
addressed in this study (which suggests genetic and early life history research). However, the life 
history information provided here suggests a locally spawning and resident population in the 
MAFMC region.  

Figures/Tables 

Figs 2-8 and 10: it would be helpful to have an indication of total sample size either in the figure 
itself or in the caption. Sample sizes above bars in fig 9 are good. This will help orient readers as 
figures jump between species with very different overall sample sizes. Also it would be helpful 
to include the name of the species on each plot for easy visual reference. 

Figure 8 doesn’t really show a curve in my copy as would be indicated by the figure caption. 

Tables 2-3: is it possible to have std error estimates and or CIs for blueline tilefish, consistent 
with goldens in table 5?  

Reviewer #2 

The Schmidtke et al. report is of limited use for management due to the restricted coastal area 
sampled, the manner in which sampling was conducted, and the manner in which total mortality 
was estimated.  This conclusion is based entirely on what is written in the report; further 
clarification by the authors may address criticisms raised in this review.   

This review focuses on Blueline Tilefish and Golden Tilefish, the two predominant species 
sampled during the course of the study.  Snowy Grouper were infrequently encountered, and 
Wreckfish samples covered only a narrow portion of their size range.  One target species, 
Warsaw Grouper, was not sampled, but two other deepwater species, Blackbelly Rosefish and 
Barrelfish, were frequently encountered even though they were not targeted in the investigation.   

Sampling:  While the authors claim their sampling off Virginia was “fishery independent,” it was 
in fact undertaken aboard recreational private and headboat charter vessels.  Since the authors do 
not state in their report whether the sampling aboard these vessels was done in a statistically 
randomized manner (as one might expect for fishery independent sampling) or was done to 
maximize catch (as one might expect for fishery dependent sampling), it must be assumed that 
the latter was the case.  Also, since the sampling was confined to the coast of Virginia, the data 
collected should not be assumed to be representative of the stock extending further north (or 
south).  In fact, differences in biological characteristics of fish sampled during this study and the 
same species sampled further to the south in previous studies support this caveat.  A map 



showing the geographical distribution of samples would have been a useful addition to the 
report. 

Mortality:  Estimates for natural mortality rates presented in tables 6 and 7 for Blueline Tilefish 
and Golden Tilefish, respectively, appear reasonable and consistent with how these rates are 
estimated in general.  The formula used to estimate total mortality (Z) via a catch curve (Section 
3) is difficult to interpret, since not all the terms in the formula are defined.  I interpret the 
formula to mean that the estimate is based on the slope of the catch curve from the age of 
maximum catch to the oldest age, i.e., the entire “descending limb” of the catch curve.  If this is 
the case, then the estimate of Z might be an underestimate, since using the age at maximum catch 
in the formula necessitates the assumption that the fish are fully (100%) recruited to the fishery 
at that age.  To avoid having to make this assumption, the slope should be derived from the 
number caught at the next age older than the age of maximum catch relative to the number 
caught at the oldest age.  Again, this criticism may not be warranted if my interpretation of the 
formula is incorrect.  The authors stress caution in using mortality rates based on their catch 
curve analysis.  I would take that one step further, and recommend against using the estimated 
mortality rates as presented in this report for purposes of fisheries management.  

Age, Growth, and Reproductive Characteristics:  The age and growth curves for Blueline 
Tilefish and Golden Tilefish presented in the Smidtke et al. are the most useful information for 
management that are presented in the report.  The size ranges and numbers of fish sampled are 
sufficient to calculate age and growth, and GSIs for the two species.  It is interesting to note that 
the size-at-age plot for male Blueline Tilefish (Figure 5) show a poor fit of the growth curve for 
the oldest ages, and suggests that the larger males may have been underrepresented in the 
sampling because they were not vulnerable to the sampling gear or simply not in the areas 
sampled.  

In conclusion, the report prepared by Schmidtke et al. is a significant contribution to 
understanding the life history and population dynamics of Blueline Tilefish and Golden Tilefish, 
especially for age, growth, and reproductive characterization of the two species in the coastal 
region sampled, and lays a good foundation for continued work.  Applicability of the study 
findings presented in the report to fisheries management is limited because of the restricted area 
of the coast that was sampled, the fishery dependent manner in which sampling was conducted, 
and the manner by which total mortality rates were estimated. 

Reviewer #3 

Data collection and analyses center on several activities. Fish were collected off the coast of 
Virginia from commercial, recreational and fishery independent sources from 2009-2014. Data 
for subsequent analyses was apparently only sufficient from the tilefishes, with priority given to 
working up blueline tilefish for this report. 

The following objectives are identified: 

(1) Examine the age composition of tilefish species found off Virginia (Blueline fulfilled; Golden 
fulfilled pending further analysis), 



(2) Estimate annual growth rates (Blueline fulfilled; Golden fulfilled pending further analysis), 

(3) Estimate annual fishing and natural mortality rates (Blueline fulfilled; Golden fulfilled pending 
further analysis), and 

(4) Evaluate their reproductive characteristics (Blueline fulfilled pending further analysis; Golden 
fulfilled pending further analysis). 

Comments organized by objectives: 

(1) Aging protocols for blueline tilefish were developed in conjunction with similar aging efforts 
conducted for SAFMC by the NOAA Beaufort Laboratory and SCDNR’s Marine Resources 
Research Institute. I would consider these data as best available, and my understanding is that 
these were incorporated in the Blueline Tilefish assessment (SEDAR 32) completed recently. 

(2) The development of von Bertalanffy growth fits to the data developed in objective (1) appear to 
be valid. The primary concern would be whether there is a sufficient range of lengths and ages so 
the shape of the growth curve can be adequately fit. This generally appears to be the case, 
although Fig. 5 suggests there may be an issue with small sizes at young ages, particularly for 
males. This can lead to problems in estimating t0. The authors demonstrate their concern, and fix 
t0 based on an analysis of their MIA subsample. Whether this is the best approach to address this 
issue cannot be determined from the amount of discussion provided. Dimorphic growth is 
demonstrated. The observation that the growth rates determined for these recent Virginia data 
were found similar to more historical data collected from the South Atlantic (Ross and Huntsman 
1982) prior to the development of the blueline tilefish fishery in the South Atlantic is suggestive. 

(3) Two aspects of data analyses are presented here, total mortality (Z) from catch curve analysis 
and natural mortality (M) from life history analogy. Since the use of life history analogy to 
estimate M is pervasive in stock assessments, and methods such as Alverson and Carney (1975), 
Pauly (1980) and Hoenig (1983) are among those often used, I have no specific complaint here. 
The results shown here are consistent among themselves and with SEDAR 32. Where I have 
much more concern is with use of catch curve analysis. The report acknowledges their use as a 
first-order approximation, and this is most certainly true. This approach is subject to many 
potential biases, based on such factors as patterns in recruitment, selectivity of gear, etc.. 
Furthermore, use of age with maximum catch can bias ones results since that age (size) may not 
be fully recruited to the gear, typically one starts with the age of maximum catch plus one is 
used. So in a crude sense this might be considered “best available”, I would rather see other data 
poor approaches used rather than pass this off as a means of estimating Z (and F). 

Gonads were extracted and sent to FWRI appropriately. These data are best available and further 
analyses are pending. Reproductive characteristics based on basic data analysis are summarized 
in Tables 8 and 10. 

 


