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A. A Summary of Research Papers Presented

1. Desmond Kahn, Delaware Division of Fish and Wildlife

“Tag-Recapture Data from Chesapeake Bay Resident Striped Bass Indicates that Survival has Declined.”


Maryland tag-recapture data and Virginia tag-recapture data from spring spawning ground surveys both indicate that survival has declined significantly, from 60% - 70% in the early-mid 1990s down to 40% - 50% in the late 1990s and early 2000s. Maryland and Virginia survival estimates of the period 1993-2001 are statistically correlated. In each jurisdiction, survival has declined roughly 20%. The question of whether this is due to increased fishing mortality or natural mortality was addressed as in Crecco (2003), by using another analysis of spring tagging data that directly estimates fishery harvest rate and the Bay-wide summer-fall tagging data that also directly estimates harvest rate. Neither of these programs, which are independent of each other, shows an increase in fishing mortality. The logical conclusion is that there has been a significant decline in survival due to natural mortality. Crecco reached the same conclusion. 

2. John Jacobs, NOAA National Ocean Service, Coop. Oxford Lab, Hobart Rogers and William Van Heukelem, U. of Md. Horn Point Lab and Brett Coakley, Charles Gieseker and Mark Matsche, MD DNR COOPerative Oxford Lab:

“Nutritional health of Chesapeake Bay striped bass, Morone saxatilis, in relation to disease.”


Findings of fall samples of fish from 1998, 1999 and 2001 indicated low weight at length, elevated moisture (indicating lack of fat) and a lack of storage lipids (fat) as compared to fish fed in the lab and to historical data. Wild fall bass were physiologically indistinguishable from fish starved in the lab for 2 months based in chemical composition, weight at length and mesenteric body fat. Disease state did not explain these results, indicating that fall resident striped bass are in poor nutritional health independent of disease.

3. Jim Uphoff, Maryland  Department of Natural Resources

“Striped bass and Atlantic menhaden: is there a predator-prey imbalance in Chesapeake Bay?”


Abundance of forage-sized menhaden (Ages 0-2) has declined to near a historic low as striped bass climbed to a historic high in the 1990s.Uphoff adapted classic yield-per-recruit modeling to model menhaden consumption-per-recruit for striped bass. Historically, with low minimum size and high F, striped bass biomass was relatively low in the Bay. Consequently, there was low consumption of menhaden per striped bass recruit. Currently, higher minimum sizes and lower F levels increased the consumption of menhaden per striped bass recruit.


Uphoff estimated that total menhaden demand has increased 7-fold from the previous high during 1957-1973. Potential consumption of menhaden rose from 6% of menhaden reduction fishery harvest to 70% more than were harvested after 1996. This potential consumption is not occurring, however, due to a shortage of menhaden.

4. Kyle Hartman, Wildlife and Fisheries Resources Program, West Virginia University:

“Increases in coastal striped bass predatory demand and implications of declines in Atlantic menhaden populations.”


Hartman’s findings were similar to Uphoff’s.As striped bass populations have increased, predatory demand has increased coincident with a decline in the keystone prey, Atlantic menhaden. Coast-wide consumption increased 826% from 1982 to 1995. The 1995 level is equivalent to 57% of US menhaden landings over the period. Modeling of the Chesapeake Bay striped bass stock suggests that poor body condition and malnutrition may occur in striped bass due to the lack of a lipid-rich alternative prey. To achieve a 30% reduction in predatory demand would require movement towards historical overfishing conditions. It may not be possible to achieve high levels of both striped bass and their prey due to use of prey as a commercial resource.
5. Bob Wood,  NOAA Chesapeake Bay Program and Cooperative Oxford Lab.

“Climate Forced Changes in the Striped Bass Forage Base within Chesapeake Bay”


Bob Wood presented evidence that the decline in menhaden recruitment has been forced by interdecadal weather variability. Optimal conditions for menhaden recruitment in the Chesapeake consist of warm, dry spring weather, created by the Azores-Bermuda high pressure system. This causes the salinity gradient to extend higher up in the estuary.


After accounting for the spawning-stock-recruitment relationship, 44% of annual recruitment variability since 1966 was accounted for by the frequency of the Azores-Bermuda High pressure system over the Chesapeake Bay.

6. Lance Garrison, Garrison Environmental Analysis and Research, Jason Link NMFS, NEFSC, and Geoff White, ASMFC

“A multispecies modeling approach to evaluate interactions between Atlantic menhaden and its predators”

This is one of a suite of multi-species fisheries models that the Commission is actively developing. This one will help to evaluate impact of reduction in food availability on striped bass, impact of increasing striped bass abundance on menhaden recruitment and survival and explore trade-offs between fishery removals and ecological roles of species. This is an MSVPA-X to examine historical patterns in predation impacts and to explore potential effects of future management actions. It is undergoing extensive review. It can provide additional information on ecological interactions to supplement traditional single-species models.

7. Wolfgang Vogelbein, David Gauthier, Martha Rhodes, Howard Kator, Rob Latour, Chris Bonsak, all of the Virginia Institute of Marine Science and Christopher Ottinger, U.S. Geological Survey, Leetown Science Center.

“Mycobacteriosis in striped bass (Morone saxatilis) from Chesapeake Bay.”

Mycobacteriosis is epizootic in resident CB bass. Prevalence has increased over the last decade and remains > 70%. Skin ulcers are present in only about 20% of the infected fish. The spleen is the primary target organ. Multiple species of mycobacteria have been isolated.  Anglers may be culling the healthy fish out and leaving the obviously diseased fish, thus selecting for more diseased fish. Human health concerns exist, due to the high level of contact between fish and anglers. Several known human pathogens have been identified in infected fish. Critical tools to address outstanding questions are under development.

8. Eric May, V. Pernell Lewis, University of Maryland Eastern Shore (UMES), Anthony Overton, East Carolina University, John Jacobs,  NOAA Cooperative Oxford Lab and Larry Alade, UMES

“Potential impacts of Mycobacteriosis in striped bass on Chesapeake and Atlantic stocks”


Since the late 1980s, a series of different infective bacteria have caused fish kills: Streptococcus, Edwardsiella and now Mycobacterium. Two processes have been identified in the Symposium: altered predator-prey relationships of striped bass suggesting possible poor nutrition and chronic, progressive mycobacterial infections. Disease is progressive, with a 2-3 year lag from mild infection to severe late infections with lesions in the spleen, head kidney, liver, heart, skin and gonads, presumably leading to death. Infected fish are present in the Atlantic coastal migratory stock. Both the disease and the bioenergetic issues tell us that there is an imbalance in the system. The  bioenergetic problem does not necessarily cause the infection, but rather may exacerbate an existing infection or the rate of infection.

9. William S. Rodney and Kennedy T. Paynter, University of Maryland:

“Restored Oyster Reefs as Potential Alternative Foraging Grounds for Fish Predators: a Synthesis of Field Sampling and Modeling Approaches.”


Diet studies have shown that juvenile striped bass feed on benthic organisms and larger bass have shifted their diet towards benthic organisms partly in response to inadequate menhaden forage. Functional oyster reefs provide habitat for benthic invertebrates and fishes. The large majority of oyster reefs in Chesapeake Bay are nonfunctional.  Restored reefs and unrestored reefs were sampled for benthic fauna and the results were converted to energy densities. Results showed restored reefs can make a significant contribution to diets of juvenile striped bass compared to unrestored reefs. Current degraded condition of oyster reefs has removed a former source of forage for striped bass and other predator species.

B. Overview and a few of the Outstanding Questions

In summary, the above presentations show a fairly consistent picture. Resident striped bass in the Bay tend to be younger and tend to be male. They are poorly nourished, and it appears that the decline in nutritional state differs from their condition in about 1990, when previous comparable data was collected. Two independent researchers told a similar story that Atlantic menhaden are a key forage species for striped bass and that there are inadequate stocks for the striped bass biomass currently present. One speaker reported that weather patterns over the last decade have been unfavorable for menhaden recruitment. The papers did not explicitly address to what extent the decline in forage-size menhaden was caused by increased striped bass predation.


The Multispecies Virtual Population Analysis under development by ASMFC will allow exploration and prediction of trophic interactions among menhaden and its predators and can be used to explore indirect effects of management actions on predators and their prey.


A very high proportion of striped bass in the Bay are infected with mycobacteriosis, which is a progressive disease largely occurring in the internal organs. Only about 20% of infected fish show external lesions. The disease is likely fatal in many or most cases and develops over several years. This disease is unusual outside of aquaculture and is the latest in a series of bacterial outbreaks affecting striped bass in the Bay. The disease may only be successful in stressed fish. 

Tag-recapture data indicate a decrease in annual survival of about 20%. The other two major producer areas, the Delaware and Hudson Rivers, do not show such a decrease. Two independent tag-recapture analyses of exploitation rate in the Bay are in agreement in showing no increase in exploitation, leading to the conclusion that the decrease in survival is due to an increase in natural mortality starting in 1997-1998. 

Contrasting with the survival finding is the fact that there is no evidence of landings decline to this point. In contrast, landings last year in the Bay were the highest on record. There have been a series of large year classes growing through the Chesapeake, so it is not immediately obvious what the effect of a survival decline would be, if recruitment is increasing. 


In terms of fishery management issues, unaddressed questions include the role of the menhaden fishery.  Has this fishery, over the decades of its operation, reduced the size of the menhaden stock to the point that the stock can no longer provide forage for a restored striped bass population? We must beware of the shifting baseline syndrome. Our baseline should be the menhaden stock size prior to the intensive fishery. Striped bass, menhaden, bluefish and weakfish evolved together prior to European colonization. Presumably it was adaptive for striped bass to utilize menhaden as a keystone forage species. 

Since the 1950s, the menhaden assessment has found that the median % Maximum Spawning Potential (%MSP) has been only 4%. For most finfish species, a recommended target has been 30% and a recommended overfishing threshold has been 20%. This suggests the possibility that the Atlantic menhaden stock has been subjected to recruitment overfishing. Would a much larger menhaden stock produce enhanced recruitment above that of today’s reduced stock? Would it produce recruitment sufficient to sustain the current striped bass stock in the Chesapeake Bay? Menhaden spawning stock reconstruction currently extends back to the 1950s, when the stock was several times larger than it is now. What was the menhaden stock size in the1800s? We need to address these and similar questions to evaluate, to the best of our ability, whether intense fishing on a keystone forage species has reduced the ability of the Atlantic coastal ecosystem to sustain restored populations of its major inshore predators. Thank you.
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