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GEOTRACES relevant scientific results 

 The Baja California Peninsula could be an important source of dust and Fe to the 
Gulf of California during the warm months. 

 

Fig. 1. Iron versus aluminum in dust samples collected at the west coast of the Gulf of California 
(GC). The shaded areas represent the typical metal composition (Fe and Al) of dust and/or 
sieved soils from the potential source regions. 

 

The seasonal and spatial variability of atmospheric mineral dust deposition and Fe fluxes along 
the west coast of the Gulf of California (GC) were measured. Meteorological data and dust 
samples, collected from June 2010 to October 2013 at three sites of the eastern side of Baja 
California Peninsula (BPC), evidenced an across-BCP wind component (W-E) during the warm 
season (May–September), suggesting that winds crossing the BCP from west to east were an 
important source of variability. Dust deposition at the northern and center sites were 
significantly higher during the warm season, revealing that the BCP could be an important 
source of dust and Fe to the GC during this season. An analysis of the total Fe concentration 
and Fe/Al ratios also suggest that the BCP and the Mojave Desert are potential sources of the 
dust arriving to the northern and central region of the GC. Total averages of dust and Fe fluxes 
were comparable to those reported for other marginal seas (e.g., Mediterranean, Aqaba) 
similarly influenced by inputs of mineral dust from the surrounding deserts. A comparison 
between fluxes show that atmospheric soluble Fe inputs are equivalent to between 6 ± 4% (cool 
season) and 71 ± 40% (warm season) of the dissolved Fe supplied by upwelling. Thereby, 
during the warm season, when the GC is warmer and strongly stratified, atmospheric deposition 
represents a significant source of soluble Fe. This supply of Fe would be enough to meet the 
requirements of N2-fixing primary producers that reside in the oligotrophic surface waters of 
the GC during summer.  
 

 

 

 



 

 

 MoD in a hypersaline system showed a non-conservative behavior relative to salinity. 

 

Fig. 2. Conceptual model of the potential Mo removal mechanisms from the hypersaline water 
column to the sediments and microbial mats examined in the study of Valdivieso-Ojeda et al. 
(2020) conducted on Ojo de Liebre Lagoon and evaporation ponds of the Guerrero Negro 
saltern, Baja California Peninsula, Mexico. 

Valdivieso-Ojeda, J.A., Huerta-Diaz, M.A., Delgadillo-Hinojosa, F. (2020). Non-conservative 
behavior of dissolved molybdenum in hypersaline waters of the Guerrero Negro saltern, 
Mexico. Applied Geochemistry, 115, 104565. doi: 10.1016/j.apgeochem.2020.104565 

 

Trace metal distribution and speciation studies in hypersaline systems are scarce because of the 
difficulty in measuring low metal concentrations in high salinity waters. In this study dissolved 
molybdenum (MoD) was measured in samples collected in one of these systems. MoD 
concentrations were well below those predicted from simple seawater evaporation, indicating 
non-conservative behavior of MoD relative to salinity. The magnitude of the removal process 
was reflected in both the high calculated MoD fluxes toward the sediment/microbial mat (2.2 
ton yr-1), and the very short residence time of MoD (4.1 yr) in the water column of the 
evaporation ponds. These findings suggest that sediments/microbial mats and also gypsum from 
current hypersaline environments act as important, but as yet unquantified, MoD sinks. Removal 
of MoD in hypersaline environments may have been especially important during the geological 
past, when these environments were more prevalent and extensive, and thus capable of 
influencing the global Mo cycle as well as, indirectly, the nitrogen cycle. 

 

 

 

 

 



 

 

 

Current projects  

 Total and pyritic trace metals in sediments applied to the evaluation of paleoredox and 
paleoenvironmental conditions in marine systems. Project awarded to Universidad 
Autónoma de Baja California, Mexico. P.I. Dr. Miguel Angel Huerta Díaz (2015-2020). 

 Atmospheric fluxes of bioactive metals and their solubility in the Gulf of California: a scene 
towards climate change. Multidisciplinary project financed by CONACyT (PI: Dr. Francisco 
Delgadillo Hinojosa; 2015-2020). 

 Biological response of phytoplankton community to iron and vitamin B12 and their 
implication to the formation and presistence of Harmful Algal Blooms in Mexican coastal 
waters. Multidisciplinary project financed by CONACyT. PI: Dr. Mary Carmen Ruiz de la 
Torre (2017-2020). 

 Mass balance of dissolved iron in Todos Santos Bay, Baja California: Biological responses 
of phytoplankton and biogeochemical implications. Project awarded by Universidad 
Autónoma de Baja California, Mexico. PI: Dr. Miguel Ángel Huerta Díaz (2018-2020). 
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GEOTRACES PhD and Master theses  

 Arenas Islas, Diana (2021) Determination of arsenic and mercury levels in sediments and 
microbial mats from hypersaline environments: Biogeochemical implications. Ph.D. thesis 
- Universidad Autónoma de Baja California. (In Spanish) 

 Pérez Mendieta, R. (2021). Atmospheric flux of mineral dust and copper to the Gulf of 
California central region: spatial and temporal variability and implications. M.Sc. thesis - 
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