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Outline

 Why do we need monitoring of the bay?
 What is an effective monitoring?
* What have we been doing in the bay?

* Application and implication



Why we need monitoring of Texas estuaries

* Galveston Bay has experienced natural
disasters (e.g., hurricanes and droughts)
and man-made disasters (e.g., oil spills,
pollutions etc.).

* Assessing impacts of these disturbances
is challenging.

» Effective monitoring has been proven a
meaningful tool for post-disaster
assessment and restoration efforts.




Urgent status for Texas estuaries

Texas, and most of the western US, is suffering a severe water crisis because of
ongoing drought, changing weather patterns, increased water demand, and

depleted surface and ground water resources.

THE TEXAS TRIBUNE
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Texas is running out of water. Here’s why
and what state leaders plan to do about it.

The state’s water supply faces numerous threats. And by one estimate, the state’s municipal supply will not
meet demand by 2030 if there’s a severe drought and no water solutions are implemented.

BY ALEJANDRA MARTINEZ, JAYME LOZANO CARVER, GRAPHICS BY CARLA ASTUDILLO AND REPUBLISH /' SHARE
GRAPHICS BY YURIKO SCHUMACHER
MARCH 13, 2025, 1:01 P.M. CENTRAL UPDATED MARCH 13, 2025, 1:01 P.M. CENTRAL

State Needs:
a critical need to increase water development projects to
support current and future industrial and municipal needs.



What effective monitoring should be

* Focusing on sensitive indicators (e.g., environmental and biological)

* Conducting consistently in space (fixed sites) with broad coverage of
the bay

* Conducting consistently in time (biweekly, monthly, etc.)

* Sufficient details on taxon levels (species/genus, not bulk samples
etc.)

e Standard protocols for sample collection and sample processing

* Maintaining the monitoring as long as possible to generate valuable
time series data



Key species in estuaries and salinity
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Current lack of zooplankton and oyster larvae in Galveston Bay

312 Zooplankton

313 Zooplankton are microscopic drifting animals that feed on phytoplankton or smaller zooplankton and are
314 conduits of energy transformation from primary producers to higher levels of the bay foodweb.
315  Zooplankton are poikilothermic (having a variable body temperature similar to the temperature of their

316  external environment) and short-lived and are subject to ocean conditions and circulation patterns (Liu et cu rre nt Stat u S: pe I agic Ia rva e re m a i n poo rly

317  al. 2017). Zooplankton communities in the Northwestern Gulf of Mexico are dominated by copepods, but

318 also consist of larvaceans and various meroplanktonic larvae (Liu et al. 2017). Large increases in u n d e rstood for bette r re Sto ration of oyste r fish e ries .
319  zooplankton populations are often observed after extensive flushing of estuaries from high river runoff

320 (Buskey 1989). Galveston Bay may have lower zooplankton abundance than many other Texas estuaries

321 (Buskey and Schmidt 1992), with a typical range for Trinity Bay of 1,200 to 16,000 zooplankton per cubic

322 meter of water. Buskey (1993) reported a mean abundance of mesozooplankton in Nueces Bay of 6,100 per

323 m’ in daytime samples.

324  Inarecent study, Liu et al. (2017) analyzed zooplankton samples collected from six stations in Galveston
325 Bay in 2008 and 2009. Samples were dominated by copepods (Acatia tonsa, Oithona sp. and Parvocalanus sp.)
326 and zooplankton nauplii. Zooplankton abundance was greatest in upper reaches of Galveston Bay near

327  riverine inputs (58.5%38.89 to 96.52%33.7 individuals per liter), while zooplankton diversity was greatest

328  near Bolivar Roads. Zooplankton diversity was found to be significantly correlated with salinity (r=0.53,

R . Wel O i Water, Sedi t, and Health Living R Data, Maps, and Stori; St h
329 p<0.001). Zooplankton abundance was significantly correlated with temperature (r=0.46, p<0.001). S NELER SRR eI Anced RTINS 2, TARS ANENIres % Seare
330 Benthic Organisms Welcome to State of the Bay
The State of the Bay, 4'" Edition (State of the Bay) is sp d by Texas C ission on Envir | Quality's (TCEQ)
331 Benthos refers to organisms that live in, on, or near the bay bottom, including plants, invertebrates, and Galveston Bay Estuary Program (GBEP) as a resource for historical context and up-to-date analysis of the conditions in and
332 fishes of all sizes. Benthic organisms are an important component of the estuarine food web. Fish including around Galveston Bay. The State of the Bay includes analysis based on datasets available through December 2017. In some

cases, included datasets may be older due to quality assurance review processes and/or data availability at the time of
analysis. It is reviewed and created through the collaboration and support of stakeholders and partners who are the
experts in their fields working on, in and around Galveston Bay (Figure 1). The goal of the State of the Bay is to summarize

information that will facilitate and impi of Gal 1 Bay through the Galveston Bay Plan.

8

The State of the Bay website is a reference for scientists, managers, and decision makers that combines a legacy of
scientific monitoring and analysis with current data analysis, visualization tools, maps, success stories, and a database of
GBEP supported projects. Each section includes an in-depth discussion of current trends and historical context and is color
coded to illustrate how the information supports the four priorities of the 2018 Galveston Bay Plan, GBEP’s comprehensive
conservation and management plan. State of the Bay color key:
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What we have done on zooplankton
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* Monthly sampling zooplankton
September 2017 — October 2018 (NSF),
September 2022-March 2026 (TCEQ),

e Zooplankton (202pm and

100um nets)

e Salinity

* Temperature

e Chlorophyll

e pH
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Recent monitoring project on pelagic oyster larvae

 Monthly sampling zooplankton
May —October in 2022, 2023 and 2024
(TPWD)

e Zooplankton (100um nets)

e Salinity

* Temperature

e Chlorophyll
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Application and Implication

Disasters, Indicators, Data Analysis and Assessment

Informing Agencies and
Stakeholders

g *Near-term changes in

Tog:: . & zooplankton communities were
| ‘ mainly caused by massive
flooding.
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Application and Implication

Exploration of “Sources” and “Sinks” of larval oysters supporting oyster restoration

Northern Gulf of Mexico

29.467°N 29.600°N 29.733°N

29.333°N

Useful to Agencies and Stakeholders

Liu et al. 2025

and salinity

1. When larvae reach their highest density and How their densities are (NGOFS) I
related to environmental conditions. . I

2. Where potential oyster sanctuaries could serve as sources of a consistent . ‘

supply of pelagic larvae. - :p*‘

3. What the success of restoration projects would allow for greater :
confidence in selecting restoration locations. ; |
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Recent outcomes contributing to State of the Bay
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Science-Based Restoration and
Enhancement of Pelagic Habitats of
Galveston Bay

Final Report

By Hui Liu
Texas A&M University at Galveston
Submitted to Texas Commission on Environmental Quality
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Promotion of Galveston Bay Ecosystems in Sciences

IR Inter-Research Marine Ecology Progress Series Published March 13, 2025
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Modeling larval recruitment dynamics of eastern
oysters Crassostrea virginica with implications for
restoration and management of oyster fisheries

Chengxue Li"%*, Hui Liu'

'Department of Marine Biology, Texas A&M Uni ity at Galveston, Galveston, Texas 77553, USA

“Present address: NOAA Northeasl Fisheries Science Center, Woods Hole, Massachusetts 02543, USA

ABSTRACT: Increasing attention has been devoted to understanding the responses of oyster pop-
ulations to natural disasters such as hurricanes. In particular, the recruitment of planktonic oyster
larvae is crucial to the recovery and sustainability of oyster populations and, by extension, oyster
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Mesozooplankton Dynamics in Relation to Environmental
Factors and Juvenile Fish in a Subtropical Estuary of the

Gulf of Mexico
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Detection of time-varying pulsed event effects on estuarine pelagic
communities with ecological indicators after catastrophic hurricanes
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