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This report has two parts:
- Part 1: reporting of activities in the period of January 2024 - Feb/Mar 2025
- Part 2: reporting on planned activities for 2025 and 2026.

The information provided will be used for reporting, fundraising, networking, strategic development
and updating of the live web-based implementation plan. As much as possible, please indicate the
specific SOLAS 2015-2025 Science Plan Themes addressed by each activity or specify an overlap
between Core Themes or Cross-Cutting Themes.

Core Theme 1: Greenhouse gases and the oceans;

Core Theme 2: Air-sea interfaces and fluxes of mass and energy;

Core Theme 3: Atmospheric deposition and ocean biogeochemistry;

Core Theme 4. Interconnections between aerosols, clouds, and marine ecosystems;

Core Theme 5: Ocean biogeochemical control on atmospheric chemistry;

Cross-Cutting Theme: Integrated studies of high sensitivity systems (upwelling systems,

Indian Ocean, polar oceans and sea ice);

Cross-Cutting Theme: Climate intervention;

Cross-Cutting Theme: Science and society.

IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire country or
region you are representing (all universities, institutes, lab, units, groups, cities).

First things first...Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?

IPO can promote the collaborative international networks to improve our understanding of
biogeochemical global conditions ecosystem response and to acquire and exchange data

PART 1 - Activities from January 2024 to Feb/Mar 2025

1. Scientific highlight
Drivers of microbial carbon biomass variability in two oceanic regions of the Gulf of Mexico

The microbial plankton community is an integral part of the pelagic ecosystem. It hosts essential
functional groups that play a vital role in organic carbon production, release, uptake, and
degradation within open-ocean ecosystems. Given its significance, carbon biomass estimates are
urgently needed, especially in oligotrophic regions, to provide and enhance our knowledge of
biogenic carbon pools. This study addresses the temporal variability of microbial community
biomass in two oceanic zones: the west-central (Perdido) and southern (Coatzacoalcos) areas of
the Gulf of Mexico. During three seasonally contrasting periods (nortes, rainy, and dry seasons),
seawater samples were collected from the euphotic zone in both regions to estimate the carbon
biomass of different pico- (<2—3 pm), nano-, and microplankton groups (>3—-200 um). Carbon
biomass assessments for the microbial groups were based on their abundance and carbon
conversion factors. Overall, we found a significant contribution of pico-prokaryotic components
(heterotrophic bacteria, Prochloroccocus, and Synechoccocus) to the total microbial carbon stock
of the euphotic zone (84—89 % global estimates). The finding suggests these microorganisms are
key functional groups that drive carbon production and fate in the Gulf of Mexico ecosystem (Fig.1).
Pico-cyanobacteria, especially Prochloroccocus, were the dominant primary producers (68—82 %
total autotrophic carbon), mainly in the upper layer of the oligotrophic euphotic zone.
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Fig.1_Vertical distribution of carbon biomass (ug C L- 1) per cruise and region for (a, b) heterotrophic bacteria (HB), (c, d)
cyanobacteria (CYANO), and (e, f) total eukaryotes (TOT-EUK) within the euphotic zone (i.e., to ~ 0.1 % lo) in the Perdido
(upper panels) and Coatzacoalcos (lower panels) study regions. Blue, red, and green dots correspond to carbon data during
Malla Fina 1 (MF1), Malla Fina 2 (MF2), and Malla Fina 3 (MF3) cruises, respectively

This vertical pattern implies that the deep chlorophyll-a maximum (DCM) depth level was unrelated
to a net increase in phytoplankton biomass in the three study periods. The distribution of microbial
carbon biomass exhibited striking differences associated with winter mixing (the nortes season),
high river discharge accompanied by cross-shelf transport (the rainy season), and the dynamics of
mesoscale structures. In addition the influence of the cyclonic eddy during MF1 was also evident in
the shoaling of the nitracline in Perdido by approximately 40 % with respect to this depth level in
MF2 and MF3 (t-student, p < 0.05; Table 1), as well as in the increase in all macronutrient
concentrations within the euphotic zone (Fig.2).
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Fig.2-Averages (tstandard error, SE) per cruise and region of the vertical distribution of (a, b) nitrite + nitrate ([NN]), (c, d)
silicic acid ([H4SiO4]), and (e, f) phosphate ([PO43- ]) concentrations (umol kg— 1) within the euphotic zone (i.e., to ~ 0.1 %
lo) in the Perdido (upper panels) and Coatzacoalcos (lower panels) study regions. Blue, red, and green profiles are the
macronutrients during Malla Fina 1 (MF1), Malla Fina 2 (MF2), and Malla Fina 3 (MF3) cruises, respectively. The colored
shadow band around the mean profile indicates the SE (8 < N<9).

Ecological aspects, such as the habitat preference of the organisms and the seasonal
complementary development of mixotrophic and heterotrophic grazers and their prey, were also
essential drivers in regulating the microbial carbon pool of both oceanic regions. The microbial
carbon assessments conducted in this study contribute to identifying and quantifying key planktonic
functional groups involved in the biogeochemical carbon cycle in the Gulf of Mexico open-ocean
ecosystem.

L. Linacre, R. Durazo, V. Camacho-lbar, U. Mirabal-Gémez, J.A. Velasquez-Aristizabal, C. Sanchez-Robles, J.R. Lara-Lara,
C. Bazan-Guzman, Drivers of microbial carbon biomass variability in two oceanic regions of the Gulf of Mexico,
Progress in Oceanography, Volume 229, 2024, 103348, ISSN 007 6611.https://doi.org/10.1016/j.pocean.2024.103348.

2. Activities/main accomplishments in 2024 (e.g., projects; field campaigns; workshops and
conferences; model and data intercomparisons; capacity building; international
collaborations; contributions to int. assessments such as IPCC; collaborations with social
sciences, humanities, medicine, economics and/or arts; interactions with policy makers,
companies, and/or journalists and media).

1) Network (GOA-ON) Ocean Acidification (OA) Week 2024. We patrticipate as part of the
organization in the OA Week 2024 as a Moderator in the North American Ocean
Acidification Network. The session was a virtual symposium with the goal to bring together
researchers across the world to highlight the ocean acidification knowledge we need to
restore humanity’s relationship with the ocean. OA Week 2024 had 19 sessions, with
sessions hosted by nine of the GOA-ON Regional Hubs. Across all sessions, there were 77
presentations with over 770 attendees

2) We conduct a technical expert mission in ocean acidification (OA) as part of a project in
Belize through the International Atomic Energy Agency (IAEA), BZE7004 entitled
“Strengthened National Capacities for Evidence Based Decision Making for Marine
Pollution Reduction and Climate Change through the Use of Nuclear and Isotopic
Techniques”. The workshop was developed at the University of Belize (UB) campus in the
City of Belmopan for this expert mission during January 29th to February 2nd, 2024.

3) A POGO meeting was held in Ensenada, Baja California Mexico on the 22th and 25th of
January 2024. be held in Ensenada Baja California Mexico. During the workshop,
participants works on detecting key data gaps and prioritize monitoring needs, as well as
outlining a plan for engagement with the national or international entities responsible for
monitoring efforts, stakeholders and users of information so as to set the foundation for




furthering and coordinating monitoring efforts. A listing of possible funding national and
international agencies will also be compiled.

4) Participation in the Humboldt - Gulf of California workshop, within the framework of the
initiative “Oceanographic Research linked to the Sustainable Oceans and Climate Change
Agenda”, and organized by Fondo de Cooperacién México-Chile (Universidad Nacional
Auténoma de México - UNAM, Ciudad de México, México, November 27-29, 2024). The
goal of the workshop was to elaborate a document that integrates a research project
proposal, strategies and different perspectives to face shared challenges and strengthen
bilateral scientific cooperation.

3. Publications in 2024 (only PUBLISHED articles) and if any, weblinks to models, datasets,
products, etc.

Camacho-Cruz, Karla Andrea, et al. "Dissolved inorganic nutrients in a reef lagoon influenced by
submarine groundwater discharge in the Mexican Caribbean." Regional Studies in Marine
Science 79 (2024): 103814.

Durazo, Reginaldo, et al. "Surface circulation in Todos Santos Bay, Baja California,
México." Continental Shelf Research 273 (2024): 105171.

Tortolero-Langarica, José J. Adolfo, et al. "Calcification and growth of the reef coral Porites
panamensis in a shallow hydrothermal field in the Gulf of California, Mexico." Regional
Environmental Change 24.4 (2024): 156.

Martinez—Lo6pez, Aida, et al. "Climate variability effects on autotrophic picophytoplankton in the
southern Gulf of California." Hydrobiologia 851.18 (2024): 4353-4370.

Martinez-Trejo, José Andrés, et al. "Variability of dissolved inorganic carbon in the most extensive
Karst Estuarine-Lagoon System of the southern Gulf of Mexico." Estuaries and Coasts 47.8 (2024):
2573-2588.

4. Did you engage any stakeholders/societal partners/external research users in order to co-
produce knowledge in 20247 If yes, who? How did you engage?

1) Participation in the Humboldt-Gulf of California Project workshop, we met with experts from
Chile and Mexico to discuss topics of mutual interest and define a strategic research
project. The collaboration between the two countries will allow us to address priority issues
and establish a work plan that includes an oceanographic expedition in the eastern Pacific
Ocean region off the coasts of both countries.

2) Development Goal Target 14.3, OARS aims to foster collaboration and capacity-building,
and bridge the gap between cutting-edge research and practical applications. To do this,
OARS aims to achieve seven outcomes by 2030.

PART 2 - Planned activities for 2025 and 2026

1. Planned major national and international field studies and collaborative laboratory and
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).

1) Mexico as a part of the NorthAmerica’s HuB is also part of the Ocean Acidification
Research for Sustainability (OARS) - Providing society with the observational and scientific
evidence needed to sustainably identify, monitor, mitigate and adapt to ocean acidification;
from local to global scales. The Ocean Acidification Research for Sustainability (OARS)
program is a network of scientists and other ocean professionals that provide systematic
evidence of how ocean acidification (OA) is changing the chemistry of our oceans, how
these changes impact the sustainability of marine ecosystems, and use this knowledge to
underpin better management of marine resources. Created in alignment with Sustainable
Development Goal Target 14.3, OARS aims to foster collaboration and capacity-building,
and bridge the gap between cutting-edge research and practical applications. To do this,
OARS aims to achieve seven outcomes by 2030. Mexico will assess risk perception by the
local aquaculture communities in San Quintin Bay (Baja California), to environmental
stressors (e.g., rising temperature, oxygen loss, pH decrease) through workshops and
surveys. Assess the impacts of past extreme events (ENSO, storms, tsunamis) on their
farming activities and tap into ancestral knowledge, develop physical climate storylines




based on narratives around regional oceanic projection of climate change and co-elaborate
socio-ecological scenarios with farmers and stakeholders focusing on species of socio-
economical relevance (scallop and oysters) and Co-design environmental observing
strategy and early warning systems as an adaptive strategy

2) Mexico will participate in the data acquisition and analysis from coastal OA research cruises
GOMECC-5 for fall 2025 submitted to the NOAA's Ocean Acidification Program (OAP). The
proposal addresses a critical need to perform high quality measurements of the 4 inorganic
carbon parameters in the Gulf of Mexico, necessary to provide a quality synoptic view of ocean
acidification in the region.

2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).

A North American Regional Hub Members OA virtual meeting is scheduled for June 8th. Hosted by
the University of Mexico (UNAM).

XVI International Carbon Symposium in Mexico Hosted hybrid from the University of Mexico
(UNAM), Ciudad de Mexico 07 - 9 October 2023

3. Funded national and international projects/activities underway.

4. Plans / ideas for future national or international projects, programmes, proposals, etc.
(please indicate the funding agencies and potential submission dates).

e Postulation of the project “Sustainable Oceans and Climate Change Initiative Project
Humboldt - Gulf of California”

5. Engagements with other international projects, organisations, programmes, etc.
e Global Ocean Acidification Network

e Project Humboldt - Gulf of California - Sustainable Oceans and Climate Change Initiative.
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