SPATIOTEMPORAL STUDY OF YELLOW PERCH FROM CHESAPEAKE BAY
TRIBUTARIES: GENETICS, HORMONES, AND HISTOPATHOLOGY
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Historically, the Chesapeake Bay supported major recreational
and commercial yellow perch (Perca flavescens) fisheries
however, precipitous declines in many populations has
occurred over the past several decades

◊

The declines in populations correlate inversely with percent
imperviousness within catchment areas and therefore, appear
related to human development in the affected watersheds

◊

Chesapeake Bay yellow perch reside and spawn in their natal
tributary, resulting in exposure to environmental stressors
specific to that watershed

◊

Egg-hatching success declined from historic levels of >80% in
the 1920s to 1960s, down to <10% between 2001 to 2005

 3 times per year
 From 3 tributaries
 For 2 years

Between 2007 and 2009, western shore females were
reported to have a high frequency of egg abnormalities (thin
and irregular zona pellucida, abnormal yolks, and incomplete
development) at the time of spawn
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Yellow perch were sampled twice at 2-month intervals during the
period of reproductive recrudescence and a third instance
immediately prior to spawning at the three study sites.
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Table 2. Circulating compounds of interest.
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Table 1. Abbreviated list of candidate genes for molecular analysis.
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COLLECTION METHODS

Fyke nets – primarily in early Spring (on the spawn)

◊

Boat electrofishing – Fall and Winter, conductivity permitting

◊

Trawling – Fall and Winter, when necessary

Somatolactin

Binding proteins Insulin-like growth factor
binding protein-I

Molecular – hepatic, gonadal, and pituitary gene transcripts

◊

Cellular – circulating plasma hormones and egg protein

measured by Nanostring nCounter [Table 1]

measured by enzyme-linked immunosorbent assay (ELISA)
[Table 2]

◊

Tissue – histopathology of the gonad, liver, spleen, gills,

◊

Organismal – hepatosomatic and gonadosomatic indices
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Figure 1. Watersheds of select Chesapeake Bay tributaries with sampling
locations indicated by yellow perch.
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◊

In 2017 – 2018, approximately 15 male and 15
female yellow perch were collected from each of the
three study sites in December, February, and March.

◊

In 2018 – 2019, year 2 field sampling has
commenced with October sampling completed,
deviating from year 1 by sampling in October,
December, and February.

◊

We have initiated (1) histological examination of
ovaries from collected fish, (2) processing liver,
ovary, and pituitary gland (responsible for
reproductive timing) for gene expression analyses;
and (3) identifying the test kits necessary for
measuring circulation concentrations of
reproductive hormones and vitellogenin (a protein
involved in egg yolk production).

◊

Extensive collaborations with researchers and
fisheries specialists from the U.S. Geological Survey,
U.S. Fish and Wildlife Service and MD Dept. of Nat.
Resources, have made this project possible.
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Spatial – Choptank River (agricultural); Mattawoman Creek

Temporal – October, December, and February/March
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(modest suburban development); and Severn River (marked
suburban development) [watersheds shown in Figure 1]
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Figure 2.
Microscopic appearance of yellow perch
gonads in 2007-2009. (A) normal stage 3 oocyte; (B)
normal stage 4 oocyte; (C) abnormal oocytes with thin,
irregular egg envelope; (D) oocytes with abnormal yolk.
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anterior and posterior kidney for fish health [Figure 2]

To establish the sequence and time-course of reproductive
disturbance in yellow perch populations from adversely impacted
regions in comparison to healthier populations, presumably
undergoing normal reproductive development.
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