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American Shad inhabit the marine waters of the Atlantic Ocean, annually returning to natal 
freshwater systems during the spring months for spawning. Young-of-the-year (YOY) utilize 
freshwater systems as nurseries, before out-migrating in the subsequent fall months. These 
species play a foundational ecological role as forage for many piscivores within oceanic, costal, 
and connected inland waters, in addition to supporting well-established recreational and 
commercial opportunities throughout their range along the Atlantic Coast. 
 
Multiple state, federal and tribal jurisdictions, jointly manage American Shad fisheries along the 
Atlantic Coast, including the Atlantic States Marine Fisheries Commission (ASMFC) and 
specifically within the Delaware River Basin, the Delaware River Basin Fish and Wildlife 
Management Cooperative (Co-op).  The Pennsylvania Fish and Boat Commission (PFBC) is a 
member of both entities.  Specifically, the ASMFC Amendment 3 to the Interstate Fishery 
Management Plan for Shad and River Herring requires Delaware River Basin states (i.e., the 
Co-op, with membership from the states of New York, New Jersey, Delaware, the 
Commonwealth of Pennsylvania, United States Fish and Wildlife Service (USFWS), National 
Oceanic and Atmospheric Administration (NOAA), United States Army Corp of Engineers 
(USACE), National Park Service (NPS) and Delaware River Basin Commission (DRBC)) to 
jointly submit a Sustainable Fisheries Management Plan (SFMP) for continuance of American 
Shad fisheries for all connected waters within the Delaware River Basin.  Under the present-day 
Delaware River American Shad 2017 SFMP (updated 2020), Co-op members employ a suite of 
indices for monitoring stock condition and exploitation. 
 
 
Adult Spawning Abundance Monitoring 
 
The PFBC annually monitors the returning American Shad run each spring via gill netting at 
Smithfield Beach (RM 218.0). Night-time gill netting occurs during May targeting adult shad that 
are actively spawning within the pool. From 12 to 20 constant stretch-mesh gill net sets of 
various mesh sizes, varying from 4.0-inch to 6.0-inch, are anchored on the upriver end and set 
parallel with river flow. 
 
Annual monitoring was successfully completed from 2019 – 2021, a total of 1019 American 
Shad were captured across all years (Table 1). . Shad sizes across all years averaged 19.93 
inches total length (TL, Table 2). Observed catch-per-unit-effort (CPUE, shad/(net-hour*10,000)) 
values and the corresponding rank in the time series are as follows: 12.6 and 32nd; 34.40 and 
21st; 18.58 and 30th in 2019, 2020, and 2021 respectively.  
 
We are challenged to make definitive inferences about relative abundance assessment catch 
during the shad spawning run.  The observed 2019- 2021 CPUE from Smithfield Beach were all 
below the time-series (1990 – 2021) long-term average (56.26). Moreover, the CPUEs from 
2019 and 2021 were also below the 2017 SFMP management benchmark (33.70). These 
findings are suggestive of a poor spawning run. This  may be the case for 2020 and 2021. 

http://www.asmfc.org/uploads/file/Amendment3_FINALshad.pdf
http://www.asmfc.org/uploads/file/Amendment3_FINALshad.pdf
https://www.asmfc.org/files/Shad%20SFMPs/DE_CoopAmShad_SFMP_2020.pdf


However, the 2019 results were unduly influenced by high flows. Thus, the CPUE from 2019 is 
likely more reflective of reduced catchability, rather than representative of a population decline. 
Regardless spawning run assessment catch remains below the long-term average. 
 
Table 1. Number of nights sampled, mean effort, standard deviation (SD), and total 

American Shad collected by gender Delaware River at Smithfield Beach, 2019 – 
2021.    

 Effort (Net Hours) Number Collected 

Year Nights 
Sampled Mean SD Male Female 

2019 14 67.55 26.14 12 214 

2020 13 33.35 4.73 92 241 

2021 16 83.22 26.47 102 358 
 
Table 2. Mean total length (inches) and standard deviation (SD) of total length by gender 

of American Shad Collected from the Delaware River at Smithfield Beach, 2019 
– 2021. 

 
 
 
 
 
 
 
 
Figure 1. Annual catch-per-unit-effort for American Shad from the Delaware River at 

Smithfield Beach, 1990 - 2021. 

 
 
 

 

 Mean Total Length (in) SD 
Year Male Female Male Female 
2019 19.02 21.17 1.13 0.88 
2020 18.43 21.11 1.32 1.13 
2021 18.88 21.01 1.04 0.92 



 
Juvenile Production Monitoring 
 
Monitoring of juvenile production offers potential insight into future adult population trends. 
Typically, strong year-classes are well represented in future spawning runs four to five years 
later upon reaching maturity.  Relative abundance (geometric mean, GM) of YOY is estimated 
by night-time beach seining (300-ft long by 12-ft deep), once-a-month, August through October, 
at three historic sites: Phillipsburg (RM 183), Water Gap (RM 211), and Milford, PA (RM 256). 
Monthly surveys were completed in 2019 and 2021 but were not in 2020 due to COVID-19 
restrictions. 
 
A total of 21,771 YOY were captured (Table 3). Total catch was converted into GM and 
standardized (i.e., General Linear Model, GLM) for environmental conditions at time-of-capture 
(Table 3,Figure 2).   Estimated annual relative abundance were varied, 313 in 2019 and 107 in 
2021. The geometric mean for the 2019 and 2021 surveys were  285 and 48, respectively 
(Figure 2).  The 2019 YOY catch ranks 4th in the 35-year time-series, indicative of a strong year 
class. In contrast, the 2021 YOY catch ranks 24th  over the time-series.  
 
Juvenile surveys completed in 2021 showed initial promise of a strong year-class but were 
subsequently plagued by multiple tropical storms in the basin. Initial catches during the August 
2021 YOY surveys were very encouraging (N = 4,671). However, prior to September’s survey  
Tropical Storm Ida brought large amounts of rain into the basin which generated exceptionally 
high flows. This likely flushed many YOY downriver, beyond any of the YOY survey locations. 
Consequently, the 2021 GLM was reduced, likely influenced by these atypical river conditions, 
confounding clear understanding of juvenile production.   
 
The results from the 2021 YOY survey, illustrating reduce production of young, should not be 
cause for concern for American Shad within the Delaware River. Past YOY monitoring surveys 
indicated the 2017 and 2019 year-classes were exceptionally abundant, well above the long-
term mean. This indicates that spawning runs of adult shad should continue to return in 
numbers that provide for good future angling opportunities.    
 
 
Table 3. Geometric Mean (GM) and Generalized Linear Model (GLM) of American Shad 

YOY collected from Phillipsburg (RM 183), Water Gap (RM 211), and Milford, PA 
(RM 256) 2019 and 2021. 

 
Year Number Collected  GM GLM 
2019 15859 285 313 
2021 5912 48 107 

 
 

 
 
 
 
 
 
 
 
 



Figure 2. Annual geometric means and generalized linear model (GLM)  of American 
Shad YOY collected during Delaware River monitoring (1989 – 2021). No 
sampling occurred in 2008 to 2011, 2018 (due to persistent high flows), and 
2020 (COVID-19 restrictions). 

 
 

 
Conclusions 
 
Amendment 3 to the Interstate Fishery Management Plan for Shad and River Herring defines a 
sustainable fishery as one that will not diminish potential future stock reproduction and 
recruitment. The 2017 SFMP defines management benchmark criteria characterizing 
sustainability of the Delaware River shad population. Co-op members will judge fisheries as 
sustainable if indices of stock condition remain within these benchmarks; otherwise, 
exceedance will necessitate corrective management action(s). Specifically, three consecutive 
years that yield values lower than the benchmark (i.e., 25th quartile) are considered 
unsustainable respectively for the adult spawning run size and juvenile production.  Monitoring 
findings did not exceed management benchmarks for either the spawning run size or juvenile 
production in any of the previous five years.  No corrective management action was undertaken. 
Monitoring will continue in 2022. 
 
SFMP Update 
 
The present-day 2017 SFMP (updated 2020) five-year (2017 – 2021) tenure has expired.  Co-
op members have revised and updated SFMP for the next five-year term (2022 – 2026) and is 
presently pending ASMFC review.  Central to the revision were the findings from the ASMFC 
2020 American Shad Benchmark Stock Assessment and Peer Review Report. This assessment 
concluded that Delaware River Basin, American Shad population is experiencing unsustainable 
total mortality. An updated SFMP which addresses the unsustainable status is anticipated to be 
accepted by ASMFC, summer 2022.        
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http://www.asmfc.org/uploads/file/5f999ba1AmShadBenchmarkStockAssessment_PeerReviewReport_2020_web.pdf
http://www.asmfc.org/uploads/file/5f999ba1AmShadBenchmarkStockAssessment_PeerReviewReport_2020_web.pdf

