Chesapeake Bay Program Indicator Framework

Reporting Level Indicators

Indicator and Data Survey

A.  Category/Name/Source/Contact

(1) Category of Indicator

___ Factors Impacting Bay and Watershed Health


___ Restoration and Protection Efforts


___ Watershed Health


_X_ Bay Health

(2) Name of Indicator:  American Shad Abundance in the Chesapeake Bay
(3) Data Set Description:  

· For what purpose(s) were the data collected? (e.g., tracking, research, or long-term monitoring.)  Long-term monitoring of alosid numbers in multiple regions of the Chesapeake Bay
· Which parameters were measured directly? Which were obtained by calculation?  The data set spans the years 2000-2014. Actual number of American shad (and other fish) passed through fishways at the Susquehanna and James River dams. Potomac River commercial pound net bycatch and discard data from the Potomac River Fisheries Commission, and York, Rappahannock, and lower James gill net survey (fishery independent) data from the Virginia Institute of Marine Science (VIMS) were used as an abundance index.
(4) Source(s) of Data:  Fishway passage data was collected at York Haven Dam in Pennsylvania and Bosher’s Dam in Virginia; Potomac River Fisheries Commission calculated catch-per-unit effort (CPUE) from Potomac River commercial pound net bycatch (landings) and discard data. VIMS calculated CPUE for the York, Rappahannock, and lower James from the VIMS gill net survey data. 
· Is the complete data set accessible, including metadata, data-dictionaries and embedded definitions?  No 
If yes, please indicate where complete dataset can be obtained. 
(5) Custodian of Source Data (and Indicator, if different):  Source Data: Eric Hilton (VIMS), Brian Watkins (VIMS), Alan Weaver (VDGIF), Mike Isel (VDGIF), Josh Tryninewski (PA FBC), Ellen Cosby (PRFC), Nancy Butowski (MD DNR), Genine Lipkey (MD DNR). 
(6) CBPO Contact:  Bruce Vogt, Emilie Franke
B.  Communication Questions (complete either part 1, 2, or 3)

1.  Restoration and Protection Efforts indicators only
(7a) How much has been completed since 1985 (or baseline year)?  How much has been completed since 2000?

 (8a) How much was done last year?

(9a) What is the current status in relation to a goal?

(10a) What is the key story told by this indicator?

(11a) Why is it important to report this information?

(12a) What detail and/or diagnostic indicators are related to this reporting level indicator? (Detail and diagnostic indicators can be spatially-specific, parameter-specific, temporally-specific information, etc.)

2. Bay Health or Watershed Health indicators only
(7b) What is the long-term trend?  (since start of data collection)  
The data collection spans 2000-2014. The trend varies among rivers:  

· Bay-wide: As a whole, the Chesapeake Bay American shad indicator has steadily increased from 10.7% in 2000 to 44.3% of the goal in 2014. The shad abundance trend in the Potomac Rivers is responsible for driving the overall upward Bay-wide trend, since shad passage at York Haven and Boshers dams remains negligible, and since shad abundance trends on the York, Rappahannock, and lower James are variable.
· James River: Abundance has been variable, with a peak of about 14% in both 2003 and 2011 and a low of about 2% in 2006 and 2008.  The 2014 value is 11.6%. Abundance estimates for the whole James River are a weighted combination of the Boshers Dam (45%) and lower James (55%) data. Abundance at Bosher’s Dam has remained negligible at less than 1%, while the lower James shows fluctuations between 4-25% of the goal. In 2014, Bosher’s Dam remained below 1% and the lower James was 21.2%.
· Potomac River: Unlike the other rivers, the Potomac’s abundance measurement is a running geometric mean calculated for all years since 1999. These data show that abundance has steadily increased over the past 14 years from 26.0% in 2000 to 129.6% of the goal in 2014.  

· Rappahannock River: Shad abundance has largely fluctuated with multiple peaks and valleys. Abundance peaked in 2014 to 110.3% of the goal in 2014. It hit a minimum in 2010 at 25.8% before staying above 80% from 2011-2014. 
· Susquehanna River: Abundance has remained minimal at less than 1 percent of the goal, including in 2014. Few shad that pass Conowingo Dam reach and pass York Haven Dam, above which is optimal spawning habitat. 
· York River: Abundance reached a peak of 74.4% of the goal in 2001, then remained at approximately 50% of the goal from 2002-2004. Starting in 2005, shad abundance has hovered at levels between 15-30% of the goal. But 2014 saw an increase to 57.7%. 
(8b) What is the short-term trend? (10-year trend)
See above
  (9b) What is the current status in relation to a goal?  44.3 % of baywide goal achieved in 2014.
(10b) What is the key story told by this indicator? While some progress has been made in restoring shad to the Chesapeake Bay, there is a long way to go to achieve the restoration goal. The significant increase of American shad in the Potomac River is responsible for the overall increase in of the indicator. However, if the current trends continue then the shad indicator will decline and stabilize at a lower percent of the goal. At that point, further increases for attainment of the restoration goal can only occur if American shad abundance begins to increase in the other river systems.

Several challenges persist for restoration of American shad. American shad use the Chesapeake Bay for spawning and nursery habitat, and reside along the Atlantic Coast outside the Bay for most of their life. If the shad abundance trend reverses from increasing to decreasing, this suggests that there may be factors external to Chesapeake Bay such as predation influences and/or bycatch in coastal fisheries affecting American shad.
(11b) Why is it important to report this information?  The number of shad passed at the York Haven and Bosher’s dams and the CPUE of shad caught via gill net (York River) and pound net (Potomac River) are long term datasets that can be used for comparison with data from previous time periods. The data trends inform managers where efforts have been successful further study and restoration efforts are needed. Furthermore, these data are collected for other multi-jurisdictional management needs making these monitoring efforts relatively cost effective.
(12b) What detail and/or diagnostic indicators are related to this reporting level indicator?   Stock assessment data for coastwide management of this species.
3.  Factors Impacting Bay and Watershed Health indicators only
(7c) What is the long-term trend?  (since start of data collection) 

(8c) What is the short-term trend? (3 to 5 year trend) 

(9c) What is the current status? (10c) What is the key story told by this indicator?  

(11c) Why is it important to report this information? 

(12c) What detail and/or diagnostic indicators are related to this reporting level indicator?  

4.  All indicators 

(7d) What did the most recent data show compared to the previous year? 2013-2014
· Bay-wide: Increased from 39.9% to 44.3% of goal achieved.

· James River: Increased from 7.1% to 11.6% of goal achieved. This overall James River increase resulted from the Lower James increase from 12.9% to 21.2 % (4.48 to 7.35 CPUE), and from Boshers Dam remaining below 1% of goal (decrease from 192 to 24 shad passing Boshers Dam). 

· Potomac River: Increased from 126.7% to 129.6 % of goal achieved (39.4 to 40.3 CPUE).
· Rappahannock River: Increased from 88.9% to 110.3% of goal achieved (6.98 to 8.66 CPUE).
· York River: Increased  from 22.8%  to 57.7%  of goal achieved (3.98 to 10.06 CPUE)
· Susquehanna River: Remained below 1 percent of goal achieved (decrease from 202 to 8 shad passing York Haven Dam).

 (8d) If this was a significant increase/decrease:

· To what do you attribute it? N/A
· Is this educated speculation or actual cause? N/A
(9d) What is the goal, target, threshold or expected outcome for this indicator?
This indicator includes shad monitoring data from five major river systems: the James, Potomac, Rappahannock, Susquehanna and York. The James River stock is tracked at two sites, Boshers Dam and on the lower James. Three of these rivers (James, Potomac, and Susquehanna) have fish passage systems in place so shad can bypass dams and other blockages.

Each river system has its own numeric target to meet or exceed:

· James River:

· Lower: 34.66 CPUE

· Upper: 500,000 shad passing Boshers Dam annually

· Potomac River: 31.1 Catch per Unit Effort (CPUE) running average (see section 7b for further explanation)

· Susquehanna River: Two million shad passing York Haven Dam annually

· York River: 17.4 CPUE

· Rappahannock: 7.85 CPUE
Shad are monitored in other areas of the Bay, including Maryland tributaries and the Upper Bay, but these data are not included in the indicator due to the absence of abundance goals for those areas.
(10d) Was a new goal, target, threshold or expected outcome established since last reporting?  Why? 
Yes. New goals were established in 2013 for the Virginia tributaries (York, Rappahannock, Lower James). The previous goals were based on 1980s shad population targets; however it was determined that shad population levels were not optimal during this time. Based on catch data from the York River, new goals were established for the Virginia tributaries based on 1950s population levels, which were higher than 1980s levels. The ratio of 1980s York catch data to 1950s York catch data was used to estimate lower James and Rappahannock 1950s population levels to determine those tributary goals. 
(11d) Did the methodology of data collection or analysis change from previous year(s)?  
Yes, the methodology changed in 2013.

Why and how? Data from the VIMS gill net survey was used to update the York River data and to add the lower James and Rappahannock to the indicator. Boshers Dam and the lower James data are combined and weighted (Boshers=45% and lower=55%) to get the overall James percent goal achieved. The Potomac, York Haven Dam, and Boshers Dam data collection and analysis stayed the same. 

The weighting scheme for the Baywide indicator was changed from weighting by catch to weighting by watershed size. This new weighting scheme by watershed size is a proxy for available shad habitat. The tributaries are weighted as follows: Susquehanna=45%; Potomac=26%; York=5%; James=19%; Rappahannock=5%. 
If so, how will this improve your/our future work?  The addition of more tributaries improves the accuracy of the baywide indicator as it includes data from more Bay tributaries. The revised tributary weighting scheme by watershed size is more accurate than weighting by catch data. As more tributaries are added to the indicator, the weighting scheme can be easily revised to incorporate the new tributary watershed area.
In 2015, the Shad Indicator team began exploring the possibility of adding new data for the Upper Bay and adding additional data to support the Potomac data.

C.  Temporal Considerations

(13) Data Collection Date(s):  2000-2014
(14) Planned Update Frequency (e.g. - annual, bi-annual):


(a) Source Data: annual

(b) Indicator:  annual
(15) For annual reporting, month spatial data is available for reporting:  July of the same year for Susquehanna, Lower James, Potomac, Rappahannock and York rivers.  James River Boshers Dam video count data is typically available by February to March of the following year. 
D.  Spatial Considerations

(16) Type of Geography of Source Data (point, line polygon, other):  Single Point
(17) Acceptable Level of Spatial Aggregation (e.g. - county, state, major basin, tributary basin, HUC):  N/A
(18) Are there geographic areas with missing data?  No  
If so, where?

(19) The spatial extent of this indicator best described as:

(a) Chesapeake Bay (estuary)

(b) Chesapeake Bay Watershed: Strategic choice of rivers throughout the watershed
(c) Other (please describe)
Please submit any appropriate examples of how this information has been mapped or otherwise portrayed geographically in the past.

(20) Can appropriate diagnostic indicators be represented geographically?  Yes
E.  Data Analysis and Interpretation: (Please provide appropriate references and location of documentation if hard to find.)
(21) Is the conceptual model used to transform these measurements into an indicator widely accepted as a scientifically sound representation of the phenomenon it indicates?  (i.e., how well do the data represent the phenomenon?)  N/A
(22) What is the process by which the raw data is summarized for development and presentation of the indicator?   Contact Data Custodians in question 5, above
(23) Are any tools required to generate the indicator data (e.g. - Interpolator, watershed model)  No, just a spreadsheet
(24) Are the computations widely accepted as a scientifically sound?  Yes
(25) Have appropriate statistical methods been used to generalize or portray data beyond the time or spatial locations where measurements were made (e.g., statistical survey inference, no generalization is possible)?   Yes
(26) Are there established reference points, thresholds or ranges of values for this indicator that unambiguously reflect the desired state of the environment? (health/stressors only)  1950s population level estimates are the targets for the Potomac, York, Rappahannock, and lower James Rivers. Fish passage count goals previously established by Pennsylvania and Virginia are the targets for the York Haven Dam and Boshers Dam respectively. 
F.  Data Quality:  (Please provide appropriate references and location of documentation if hard to find.)
(27) Were the data collected according to an EPA-approved Quality Assurance Plan?  No
If no, complete questions 28a – 28d:


(28a) Are the sampling design, monitoring plan and/or tracking system used to collect the data over time and space based on sound scientific principles?  Yes, as per 2007 Atlantic States Marine Fisheries (ASMFC) Shad Stock Assessment, VIMS gill net survey, and fish passage counts. 
(28b) What documentation clearly and completely describes the underlying sampling and analytical procedures used?  
· 2007 ASMFC Shad Stock Assessment
· VIMS Shad Monitoring http://www.vims.edu/research/departments/fisheries/programs/american_shad/index.php. 
· Susquehanna Passage http://www.fish.state.pa.us/shad_susq.htm
· Boshers Dam Fish Passage http://www.dgif.virginia.gov/fishing/fish-passage/#boshers
 

(28c) Are the sampling and analytical procedures widely accepted as scientifically and technically valid?  Yes
(28d) To what extent are the procedures for quality assurance and quality control of the data documented and accessible? Procedures for York Haven and Boshers dams are described in annual reports. CPUE data is available from VIMS and PRFC.

(29) Are the descriptions of the study or survey design clear, complete and sufficient to enable the study or survey to be reproduced?  Yes
(30) Were the sampling and analysis methods performed consistently throughout the data record? Yes


(31) If datasets from two or more agencies are merged, are their sampling designs and methods comparable? N/A
(32) Are uncertainty measurements or estimates available for the indicator and/or the underlying data set?  N/A
(33) (Do the uncertainty and variability impact the conclusions that can be inferred from the data and the utility of the indicator?  N/A
(34) Are there noteworthy limitations or gaps in the data record?  No, however the data time series began in 2000 which is a relatively short period of time.
G.  Additional Information (optional)

(35) Please provide any other information about this indicator you believe is necessary to aid communication and any prevent potential miss-representation.  
The goals for the Potomac, York, Rappahannock, and lower James Rivers are based on 1950s population levels. Catch data for this period is available for the Potomac and York Rivers, but not for the Rappahannock and lower James. The ratio of the York 1980s data the 1950s data was calculated, and this ratio was used to back calculate 1950s catch indices from available Rappahannock and lower James 1980s data. The major assumption is that the lower James and Rappahannock showed the same declining trend as the York from the 1950s to the 1980s.

The indicator web page will feature additional information on shad stocking and restoration efforts in other tributaries throughout the Bay, including tributaries that are not included in the indicator calculations. Jurisdictions have provided links to this information.  
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