Synthesis of Environmental Conditions and Potential Effects on Key

Fishery Resources in the Chesapeake Bay
Winter 2025-26 Seasonal Summary

Winter 2025-26 Headlines

® Below-average water temperatures could have harmed blue crab and intertidal oysters—but set
the stage for improved spring spawning conditions for striped bass.

e Salinity well above average may have helped recruit blue crab and menhaden larvae into the Bay
and lessened stress on subtidal oysters. However, if low flow and higher salinity persist into the
spring, spawning area for striped bass could be reduced.

Water Temperature

Sea surface temperature (SST) anomalies for December 2025-February 2026 show below-average
temperatures throughout the Bay. At the beginning of February, water temperatures at the Potomac
buoy were trending toward the lowest on record from this station. York Spit registered temperatures for
the final 5 weeks of winter that were 6.5°F lower than previously recorded by this station for that period.
While it was colder this past winter, conditions were generally similar to winter 2024-25, which was also
colder, drier, and saltier than average.

All NOAA Chesapeake Bay Interpretive Buoy System (CBIBS) stations were affected by prolonged freezing
temperatures and/or icing, except for the southernmost location at York Spit. Two stations were
removed prior to icing, while others experienced damage that affected data collection. The resulting
data gaps are evident in the water temperature and salinity graphs in this seasonal summary.
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Figure 1. Sea surface temperature (SST) anomalies for December 2025—February 2026, as observed by multiple
satellites, relative to the average of this seasonal period 2007-2024. Individual satellite overpasses are composited
daily, then averaged seasonally. More information on the method is available.
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https://buoybay.noaa.gov/sites/default/files/2025-04/NCBOWinter202425SeasonalSummary.pdf
https://eastcoast.coastwatch.noaa.gov/cw_avhrr-viirs_sst.php
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MNOAA CBIBS Station: Annapolis - Sea Water Temp 2025
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Figure 2. Surface water temperatures at the Annapolis CBIBS buoy December 2025—February 2026 relative to the
long-term average (2009-2024). The shaded area represents the full range of observations (minimum to maximum)
over the time period.
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Figure 3. Surface water temperatures at the Gooses Reef CBIBS buoy December 2025—February 2026 relative to the
long-term average (2010-2024). The shaded area represents the full range of observations (minimum to maximum)
over the time period.
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NOAA CBIBS Station: Potomac - Sea Water Temp 2025
latitude: 38.03 longitude:-76.33
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Figure 4. Surface water temperatures at the Potomac CBIBS buoy December 2025—February 2026 relative to the
long-term average (2007-2024). The shaded area represents the full range of observations (minimum to maximum)
over the time period.

NOAA CBIBS Station: York Spit - Sea Water Temp 2025
latitude: 37.20 longitude:-76.26
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Figure 5. Surface water temperatures at the York Spit CBIBS buoy December 2025—February 2026 relative to the
long-term average (2007-2024). The shaded area represents the full range of observations (minimum to maximum)
over the time period.
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Salinity

At all four CBIBS stations analyzed for this report, salinity averaged at or above the historic maximum
recorded values throughout the winter. For example, at the Annapolis location, on December 30, values
were 2 PSUs over the recorded high—a 60% increase over the historical average.

NOAA CBIBS Station: Annapolis - Salinity 2025
latitude: 38.96 longitude:-76.44
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Figure 6. Salinity observations at the Annapolis CBIBS buoy December 2025—February 2026 (blue line) relative to the
average at each buoy over this seasonal period 2009-2024 (red line). The shaded area represents the full range of
observations (minimum to maximum) over the time period.

NOAA CBIBS Station: Gooses Reef - Salinity 2025
latitude: 38.55 longitude:-76.41
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Figure 7. Salinity observations at the Gooses Reef CBIBS buoy December 2025—February 2026 (blue line) relative to
the average at each buoy over this seasonal period 2010-2024 (red line). The shaded area represents the full range
of observations (minimum to maximum) over the time period.
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NOAA CBIBS Station: Potomac - Salinity 2025
latitude: 38.03 longitude:-76.33
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Figure 8. Salinity observations at the Potomac CBIBS buoy December 2025—February 2026 (blue line) relative to the

average at each buoy over this seasonal period 2007-2024 (red line). The shaded area represents the full range of
observations (minimum to maximum) over the time period.

NOAA CBIBS Station: York Spit - Salinity 2025
latitude: 37.20 longitude:-76.26
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Figure 9. Salinity observations at the York Spit CBIBS buoy December 2025—February 2026 (blue line) relative to the
average at each buoy over this seasonal period 2007-2024 (red line). The shaded area represents the full range of
observations (minimum to maximum) over the time period. Gaps in data are due to a failed salinity sensor.
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Precipitation and Freshwater Flow

Synthesis of Environmental Conditions and Potential Effects on Key

Rainfall amounts tracked by the NOAA Centers for Environmental Information for tidewater Virginia and
southern Maryland were the sixth and fifth lowest, respectively, since 2007 (Figures 11 and 12). Lower

precipitation results in lower freshwater flow to the Bay. However, spikes in freshwater flow were
observed across all four monitoring sites toward the end of the winter season in late February (Figure

13).
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Figure 10. Precipitation data from 2007—2026 for December—February for Tidewater Virginia. Data from NOAA

Centers for Environmental Information.
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Figure 11. Precipitation data from 2007—2026 for December—February for southern Maryland. Data from NOAA
Centers for Environmental Information.

Synthesis of Potential Environmental Impacts on Key Fishery Resources in the Chesapeake Bay: Winter 2025-26 Seasonal Summary—6



w Synthesis of Environmental Conditions and Potential Effects on Key Fishery Resources in the

Chesapeake Bay
Winter 2025-26 Seasonal Summary

USGS Flow Data: Jabez Branch 01589795 USGS Flow Data: Choptank 01491000
3 Legend 6001 Legend
% | — Current Flow i — Current Flow
T — Historic Flow S — Historic Flow
<_;3 2 <_B) 400
L L
= =
© ©
@] (m]
c < 200
© (M)
= =
12-01 01-01 02-01 03-01 051 01-01 02-01 03-01
Date Date
USGS Flow Data: Pamunkey 01673000 USGS Flow Data: Zekiah Swamp 01660920
Legend Legend
— - — — Current Fl
“g 20001 — ﬁiusrtrg’?‘g "::llgv"\(’ “g 2001 Z Hiusrtrc()erri]c Flgvv\\[f
= =
ED 1500 150 \J\/
[T L
> >
Z 1000 B 100
; 5
O 50
§ 500 = /K /\J
12-01 01-01 02-01 03-01 0201 01-01 02-01 03-01
Date Date

Figure 12. Daily mean streamflow observations (discharge, cubic feet/second) from the upper to lower Chesapeake Bay at U.S. Geological Survey monitoring
sites at the (A) Jabez Branch, Severn River (B) Choptank River, (C) Pamunkey River, and (D) Zekiah Swamp, Potomac River throughout winter 2025-2026 relative
to the daily averages over this seasonal period from 2000-2024. The red shading indicates the interquartile range (25%—75%), where 50% of the historical
values fall. These locations were chosen because they are fairly near the CBIBS Annapolis, Gooses Reef, York Spit, and Potomac locations respectively.
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Dissolved Oxygen

The NOAA Chesapeake Bay Office’s dissolved oxygen (DO) monitoring buoys are generally pulled over the winter. However, the Sharps Island station
(located in the Chesapeake Bay Program’s monitoring segment CB4MH) was redeployed in mainstem of the Bay the first week of January. It observed
higher than historical DO averages for February at all depths and was at historic high values for dissolved oxygen at 13 and 15 m.

Sharps Island Monthly Dissolved Oxygen 1984-2025 Historical Data vs 2025-2026 Daily Average
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Figure 13. Dissolved oxygen (DO) daily averages at the Sharps Island buoy for December 2025—February 2026 compared with long-term averages (1984-2025)
from the DNR CB4.2C fixed monthly monitoring station (buoy was only deployed from early January 2026 onward). The shaded area represents the historical
range (minimum to maximum) of DO observations from the CB4.2C station, while the red line represents the historical mean at that location. The biological
threshold is the point at which aquatic life may alter its behavior to avoid low DO areas. Gaps in dissolved oxygen data are the result of station outages, sensor
outages, or sensor data that does not meet QA/QC standards.
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Potential Effects of Anomalous Winter Conditions on Living Resources

Striped Bass

Colder waters in winter 2025-26 could help the 2026 spring spawn. Studies show a strong positive
correlation between colder winters and successful striped bass year classes, acting as a predictor of
future adult population size. This could be because of reduced predator activity (white perch and
possibly blue catfish) in the colder water and a better timing match with zooplankton prey being
available for hatching larvae in the spring.

Spawning success for striped bass in the Chesapeake Bay has been significantly below average for most of the
past decade as indicated by the Young-of-Year (YOY) Index. Several factors may be influencing poor
recruitment, including a faster rate of warming waters in the spring in some years. The Chesapeake Bay
Program’s Scientific and Technical Advisory Committee produced a report in 2025 that includes more details.

Higher salinity observed this winter could also help striped bass. Striped bass eggs need to stay
suspended in the water column to hatch. Higher salinity increases water density, which helps eggs stay
afloat rather than sink.

However, the lower flow this winter sets up an uncertain outcome. Moderate spring rains can create the
ideal flow conditions in spawning areas like those in the Choptank and Potomac rivers by increasing the
volume of water in these areas. If the low flow conditions of this winter persist into spring, it could
restrict the amount of suitable spawning habitat.

Menhaden

The severe cold snaps in January 2026 triggered an earlier-than-usual southward migration for many
resident menhaden. Reports from late 2025 into early 2026 showed large schools moving rapidly toward
the mouth of the Bay as surface temperatures plummeted. There is some concern that the extreme cold
pushed menhaden out of the upper Bay faster than their predators (like striped bass) moved, creating a
temporary “forage gap” in certain areas.

Higher salinity waters can help push or funnel larvae more effectively into the Bay’s mouth. The relatively
dry winter meant that the nursery creeks remained saltier than usual. Juvenile menhaden often survive
better in these higher-salinity environments.

Blue Crab

The combination of the cold snaps and higher salinity created potentially conflicting effects for blue
crabs. Blue crabs spend the winter burrowed in the mud. Their survival depends on the bottom water
temperature. Historically, when bottom temperatures in the Bay drop below 38.1°F, winter mortality
rates can spike. Because the 2025-26 winter included prolonged subfreezing periods resulting in
lower-than-average water temperatures, there may be higher-than-average overwintering mortality,
particularly for adult females and juveniles.

But while the cold was a threat, the higher salinity levels may have aided survival. In very fresh, freezing
water, blue crabs’ internal salt balance fails, which leads to death. The higher salinity of the 2026 winter
likely helped buffer some of the crabs from the extreme cold snaps. Further, saltier water near the
mouth of the Bay helps blue crab larvae and juveniles entering the estuary.
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Oysters

Colder temperatures can lead to mortality of intertidal oysters. Higher salinity in winter 2025-26 meant
oysters weren’t stressed by “freshening” events, which can cause mass die-offs if salinity drops below 5
PSU for extended periods.

La Nina

Winter 2025-26 in the Chesapeake Bay was characterized by a weak La Nifia that began to collapse
earlier than expected, transitioning toward neutral conditions by late February and March 2026. While
La Nifia typically suggests warmer and drier conditions for the mid-Atlantic, the 2025-26 season saw
significant variability. Despite the general warm La Nifia bias, December 2025 and January 2026 brought
periods of intense cold and arctic air spills to the Chesapeake. As the La Nifia began to break down
rapidly in early 2026, temperatures trended back toward or above seasonal averages by February.
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Background

The National Oceanic and Atmospheric Administration’s (NOAA) Chesapeake Bay Office (NCBO) develops
seasonal summaries of water-quality parameters in the Chesapeake Bay to provide fisheries managers
and the public information about recent environmental conditions, how they compare with long-term
averages, and how these conditions might affect key fishery resources such as striped bass (Morone
saxatilis), blue crab (Callinectes sapidus), eastern oysters (Crassostrea virginica), and summer flounder
(Paralichthys dentatus). The intent is to provide information linking changes in environmental conditions
to potential effects on living resources that can inform ecosystem-based management at state and
regional levels. The seasons are defined as winter (December—February), spring (March—May), summer
(June—August), and fall (September—November).

The primary data sources for these seasonal summaries are the NOAA Chesapeake Bay Interpretive Buoy
System (CBIBS) for real-time, surface water temperature and salinity information at four locations
throughout the Chesapeake Bay (Figure 14); the NOAA CoastWatch Program for Bay-wide, satellite-based
sea surface temperature (SST) anomalies; the NOAA National Weather Service PREcipitation Summary
and Temperature Observations (PRESTO) reports for regional precipitation and air temperature
information; the National Centers for Environmental Information for precipitation data; and the U.S.
Geological Survey (USGS) National Water Information System for local streamflow information at various
locations throughout the Bay. In summer, the Chesapeake Bay Environmental Forecast System (CBEFS)
provides estimates of the volume and duration of seasonal hypoxia. NCBO uses these seasonal
summaries to develop an annual synthesis for inclusion in the Mid-Atlantic State of the Ecosystem
Report, which is developed by the Northeast Fisheries Science Center and presented to the Mid-Atlantic
Fishery Management Council each year.

Figure 14. Map of Chesapeake Bay Interpretive Buoy
System (CBIBS) observation platforms. The buoys used in
these summaries are Annapolis, Gooses Reef, Potomac,

Annapolis and York Spit.
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