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REVIEW #1 - ISI
This is an excellent report that provides a very thorough review of the history of the fisheries of Stellwagen Bank and the Gulf of Maine with a focus on 1900 to the present, but with references to much earlier time periods also.  It details changes in landings, technology, and fisheries.  The information is quite informative and useful.  The report shows changes in fishing technology, climate, and trophic structure over the last century, including a 50% loss of biodiversity and a switch from haddock to cod dominance.  

Charge  
We request your critical review of the document, along with written comments, paying particular attention to the following: 

· Content and scope – Does the document contain material that is appropriate to the questions addressed, and is it broad enough in content diversity to reasonably support the purpose of the study? 


Yes

· Appropriateness of methods – Was the approach used for collecting data and other information suitable for this type of study? 

Yes

· Quality of data – Were the data used in the study reliable and robust, and were they the most fitting data for addressing the purpose of the study? 

Yes 

· Should additional data or information have been included or considered? 


See comments below.

· Validity of analysis techniques and interpretation – Were the analyses applied suitable to the study?  

Yes

· Are the techniques accepted practices within the scientific community?  Were the interpretations made by the authors adequately supported by the analyses? 


Yes

· Soundness of conclusions and recommendations – Did the authors make conclusions and recommendations that are logical and supported by the data analysis? 


Yes

· Editorial quality – Is the report written in a manner that is understandable and uncomplicated? 


Yes, text was very well written.  See comments about Table 7 however.

· Organization and presentation – Is the document presented in a sensible order, with appropriate quantity and balance?

Yes

Comments:

1.  Consider adding a figure showing total landings by year for dominant species from SWB fisheries from 1893 to 1935.  It would show changes in total landings as well composition. Trends in total landings from Stellwagen Bank were detailed nicely for dominant species from 1893 to 1935 in graphs for individual species and an “other” collective category on pages 48- 61 (Figs 9-16).  While this was useful for looking at the history of landings for individual species, it is difficult to interpret changes in the collective fishery.  The summary based on Pie charts organized by reference period (Figs 25 and 26 on pages 77 and 78) do not fully capture the temporal dynamics over the time period.  For comparison a similar figure for the rest of the Gulf of Maine could also be provided.  
2.  Section on Research Recommendations on page 90.  Since fishing has been a major driver for changes, it would be valuable to establish no fishing zones in representative areas of Stellwagen bank to assess and understand recovery potential and habitat and biodiversity changes caused by fishing activities (particularly trawling).  This would complement the recommendations to study shipwrecks (pg 92) which, although not trawled, do represent quite different habitats.

3. Were lobster ever fished on Stellwagen Bank?  Presumably not because of trawling but if not a short sentence explaining that would be helpful.

4.  I found the color and symbol coding in Table 7 (pg 95-6) perplexing.  Explain what criteria defined “good, good-fair, fair, fair-poor, and poor” condition?   Explain why such large differences occurred in studies only 2 years apart.

5.  I missed something.  Why do bullet items on page 88 under Conclusions start with letter ‘h’ and run through ‘n’ instead of “a, b, c ….”?

6. For most people, pie chart visualizations are difficult to interpret, especially when more than 4 variables are presented.  The one on page 29 is ok.   The other pie charts (Figs 25 and 26) were acceptable because the actual percentages are given in the figure.  However, the pie slices don’t convey the information for most species, the numbers do.  Bar graphs may be easier to compare if separate figures were stacked by region or time period. 
7.  Were declines in various fisheries and total landings influenced or correlated with market value (relative price per lb)?  It might be helpful if somehow the relative value of the different species were shown and their changes over time.  Presumably changes in fishing preferences, supply, consumer tastes, and markets occurred over time which would influence fisheries.  The advent of ice apparently increased the value of some species that previously did not hold up well.   
REVIEW #2 - ISI
General comments:

The report provides much excellent and well-presented historical narrative data on Stellwagen Bank fisheries. However, quantitative analyses of time series data are not well integrated with the historical narrative and there is inconsistent use of the data obtained. In particular, failure of the report to compare historical records for most commercial fisheries species with the current well-documented status of fisheries in the region weakens the value of the historical data for management summarized in Table 7. 

Specific comments:

RESEARCH METHODS

1. The authors state on p. 10 that they will document historical changes over the period ca. 1900-2000, but the list of Historical Source Material (pp. 11-13) spans the period from 1607-1940. The major conclusions regarding diversity, abundance and habitat are based on a comparison of a subset of this historical data with modern fisheries data from 1965-present that are not mentioned until p. 68. The authors need to present all the data sources up-front.

FISHERIES HISTORY

2. The historical narrative on pp. 14-21 would benefit from a timeline of highlights comparable to the excellent Table 1 (p. 28) on changes in technology.

3. Figures 2-7 need to be placed later in the manuscript to appear after they are first mentioned in the text.

4. Figure 9 presents time series data on catch and effort for total Stellwagen Bank catch from 1893-1935 without comment in the text. There is no explanation that this is the interval with the best data.

5. Figures 10-19 present catch data for the same interval for different species but are not mentioned in the text.

6. Figure 20 provides herring data from 1880-2005 with little analysis in the text. Striking peaks and valleys are not discussed except for passing reference to the Great Depression.

7. Because of the failure to integrate the historical narrative with time-series data, I was left wondering what were the major results and conclusions from the entire history section. This section would have greatly benefited by comparisons of the 1893-1935 data with those from 1965-present.

ANALYSIS

8. The trophic level analysis also inexplicably fails to compare the detailed information from 1893-1936 with the modern data. There is no statistical analysis of the trends. However, there has obviously been a huge decline in trophic level moving forward from 1935 to the present day as is clear from Figure 26.

9. The >50% drop in generic diversity is a very significant result and needs more emphasis. I am satisfied that the decline is real and it would be valuable to know what kinds of species disappeared. Is there an ecological signal in the losses or are the apparently random?

10. The changes in species composition illustrated in Figure 26 are dramatic, but it would still be useful to do a simple rank test or the like to assess statistical significance.

11. The climate and place based analyses do not seem to contribute any new perspective. Why were they done? The data are clearly inadequate.

RESEARCH RECOMMENDATIONS

12. Why is there a mid-century historical gap in information? Presumably because of WWII and its aftermath? Regardless, I would be more impressed by the need to resolve this with archival research if more comparisons had been made between the historical data we do have and the present.

MANAGEMENT IMPLICATIONS

13. Table 7 is enormously important, but the validity of the disparity between ahistorically and historically based assessments would have been greatly strengthened by use of the modern data as a point of comparison throughout the report. 

REVIEW #3 - ISI
The authors have produced what may be viewed as one of the best examples to date of an approach to marine historical ecology.  They made what appears to this reviewer to be an exhaustive search for historical resources at local, state and federal levels and are able to take the reader back as far back as the early 1600s to paint a picture of the state of the ecosystem in regards to patterns of historical abundance, cultural changes over time, fisheries and conservation issues, and gear technologies all set within a geographic context.  Data sets were constructed from these original sources, with appropriate caveats and qualitative descriptions of uncertainties, in order to quantify historic patterns of abundance and community structure with comparisons across time.  Analyses for pre- and post-introduction of steam engines are telling as well as contrasts to current times.  Perhaps most importantly and to set their results as a new historic baseline, the authors have used the current ONMS Condition Report approach to account for changes in the state of Stellwagen Bank National Marine Sanctuary.  This approach appears to be both logical and useful in terms of assessing change over time in current management parlance.  While the baseline time period is significantly before designation of the region as a National Marine Sanctuary, the NMS Act does include language pertaining to the restoration of “… natural habitats, populations, and ecological processes …” (Public Law 106-513, 2000) as one of the primary purposes for management of designated sites.  Overall this is an outstanding study.  I do have some comments, both general and specific, that may clarify and improve the presentation of results.  In addition, I have identified what may be problems with the analysis of diversity (comment 6 below), but this may be simply due to a lack of details in the text.  Issues and comments are as follows:

1. (page 58)  Phycis chesteri is a deepwater species normally observed along the continental margin and likely never occurred in the SBNMS area proper, although some may have been collected in Wilkinson Basin and other Gulf of Maine basin landscapes.  Also, I question the observation that hake (Phycis tenuis and P. chuss) were fished out locally like cusk and would like to see greater explanation leading to this conclusion.  Rich (1929) as well as Bigelow and Schroeder (195X) note cusk can be fished out locally, suggesting they may behave as metapopulations.  My own observations, data, and recent literature support this view.  However, I do not see, based on patterns of habitat selection, how Phycis spp. can exhibit this pattern too. 

2.  (page 61)  Given the current interest in the status of wolffish (petition to list under ESA), any detail of catches in the historic past would be useful and should be included in this section.    

3.  (Throughout) Definitive statements that implicate any of multiple stressors for declines in abundance and diversity are unwarranted.  Results of correlative tests do not demonstrate causation.  Such statements should be modified.  

4.  The term “biodiversity” as it is used throughout has no meaning.  The authors should be clear when discussing declines in diversity as either based on species richness or of one or more of the indices that include richness and eveness (or taxonomic distance etc).  Genetic and community/ecosystem scale changes are also inclusive of the term “biodiversity”.

5.  Some caveats should be included in the analysis of mean trophic index (MTI), in particular stating the analysis focuses exclusively on catch data.  All communities of organisms exhibit some level of functional redundancy in terms of trophic role.  Here it is unclear if non-exploited taxa could compensate and assume the functional role of over-exploited species.  This comment does not negate the issue of overexploitation nor the obvious fact that the trophic level of exploited species declines.  I only suggest some further explanation and clarification of the uncertainties involved in the interpretation of the results is warranted.

6.  I am troubled by the analysis of species richness, in part due to lack of some important details and perhaps an erroneous conclusion on my part that the Fish Hawk data included benthic invertebrate data while the recent NMFS trawl survey tows generally do not, at least consistently and at high resolution in a systematic manner throughout the data set.  If this is the case then I suggest only including fish taxa in this analysis.  NMFS seasonal trawl surveys over the time period are notorious for uneven treatment of invertebrate bycatch and while listing of invertebrate taxa are considered good “presence” data, zero catches are not necessarily considered an “absence” in samples.  Fish Hawk surveys included beam trawl catches that would have done a fine job collecting epibenthic invertebrates and could greatly bias the results.  Further, I am concerned that Fish Hawk data includes sites deeper along the continental margin then modern NMFS survey sites.  Depending upon depth of these sites (some isobath lines in the figure would be very helpful), Fish Hawk may have sampled slope communities outside the scope of current collections (papers by Hecker as well as those of Haedrich provide detail of community distributions based on depth along the slope) and again, such differences in treatments could bias the results.  

7.  The factor analysis also requires some additional clarification, in terms of both process and interpretation.  As in my general comment number 3 above, the issue of correlation versus causation is a bit confused here (mostly in the first sentence on page 84).  Factor analysis, while identifying which factors have the greatest explanatory power for underlying patterns, do not necessarily identify causative factors.  There is power in this approach, and the results are useful, but the context should be clear to the uninitiated reader.  Finally, in regards to the goals of this analysis, I suggest that an additional analysis simply using hierarchical clustering and/or MDS from the site versus species composition matrix would yield a result identifying similarities and differences between banks and years, illustrating how sites group or diverge over time.  From such an analysis one could infer the “uniqueness” of any particular site.

9.  The brief discussion regarding use of shipwreck sites as locations that somehow are indicative of past conditions in Gulf of Maine is by all indications wrong and is unsupported by any of the current data.  There is a modicum of scholarly literature in regard to use of wrecks as reference sites that indicate this thesis not to be the case.  Both fish and invertebrate communities at wreck sites are subject to variation in propagules and migrants from surrounding areas (and vice versa) which are subject to current conditions.  Surrounding sedimentary habitats are subject to the halo effect of predators around wrecks.  Size of the site and where sampling occurs is critical and wrecks are generally too small to serve as references in this regard.  By all accounts these sites are not necessarily windows to past or current unimpacted conditions.   Such interpretation is by no means absolute but such a short discussion here, with no references to past studies and conclusions, is not useful and a bit misleading.  The issue is not simple, does not follow from any of the analyses in this report and I suggest should be removed.  The same issue arises with the topic of contaminants.  This is too simple a discussion that does not flow from the current work and should be removed.  This whole section justifiably should address issues arising directly from the historical ecology work but should leave other topics alone.  

10.  (Page 96, Table 7). Items regarding gear effects and alteration of seafloor habitats may need to be modified based on outcomes of analyses discussed above.  Does cod meet the definition, in the past or present, as a “keystone” species?  I so not think so but some justification may be required if the authors consider this to be true.  I could not find any discussion of this ecological role elsewhere in the text.

