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Salt heritage and science 
This issue of El Alfolí is, as the previous one, published almost en-
tirely in English, as it includes the second part of the article on salt 
handicrafts in Torrevieja (Spain). It also includes some science re-
lated topics, such as microplastics in food-grade salt, a topic of 
high concern, and the interview with Egor Zadereev, one of the 
salt-related scientists we most appreciate at IPAISAL. Other usual 
sections follow, although, again, we skip the events section due 
to the uncertainties caused by the pandemic. However, we are 
very hopeful about the 14th International Conference on Salt La-
ke Research, to be celebrated in Murcia in October 2021. We truly 
hope to see you there, whether physically or online! We would 
also like to inform you that IPAISAL has a new website 
(www.ipaisal.org) and would kindly like to invite you to visit it! 
We keep posting salt-related news on facebook, please follow us 
there for updates on events! We wish you hope and health for 
the coming months and look forward to meeting you in Murcia! 
 
 

Patrimonio salinero y ciencia 
Este número de El Alfolí se publica, como el anterior, casi en su 
totalidad en inglés, ya que incluye la segunda parte del artículo 
sobre la artesanía de la sal en Torrevieja (España). También inclu-
ye algunos temas de corte científico, como los microplásticos en 
la sal de uso alimentario, un tema muy preocupante, y la entrevis-
ta con Egor Zadereev, uno de los científicos relacionados con la 
sal que más apreciamos en IPAISAL. Siguen otras secciones habi-
tuales, aunque, de nuevo, omitimos la sección de eventos debido 
a las incertidumbres causadas por la pandemia. Sin embargo, es-
tamos muy ilusionados con la 14ª Conferencia Internacional sobre 
Investigación de Lagos Salados, que se celebrará en Murcia en 
octubre de 2021. ¡Esperamos verlos allí, ya sea físicamente o en 
línea! También nos gustaría informarles de que IPAISAL tiene una 
nueva página web (www.ipaisal.org) y ¡nos gustaría invitarles a 
visitarla! Seguimos publicando noticias relacionadas con la sal en 
facebook, ¡por favor, sígannos allí para estar al tanto de los even-
tos! Les deseamos esperanza y salud para los próximos meses y 
¡esperamos verlos en Murcia! 
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Abstract 
Salt handicraft is a unique ethnographic 
manifestation that is only possible in the 
Torrevieja saltwater lagoon (Alicante), given its 
peculiar functioning and its exceptional wet salt 
extraction system, dating from the second half of 
the 19th century. It is a craft, in which, above the 
hand skills, the key factors to create these small 
works of art reside in the knowledge of the natural 
process of salt crystallisation and certain 
meteorological conditions affecting the lagoon. 
Only two remaining artisans have the wisdom and 
experience necessary to keep this beautiful salt 
tradition from Torrevieja alive. 
 
Resumen 
La artesanía salinera es una manifestación 
etnográfica única que sólo es posible en la laguna 
salada de Torrevieja (Alicante), dado su peculiar 
funcionamiento y su excepcional sistema de 
extracción de sal en húmedo, que se desarrolló 
desde la segunda mitad del siglo XIX. Es una 
artesanía, en la que, por encima de la destreza 
manual, los factores clave para poder crear estas 
pequeñas joyas de arte, residen en conocer el 
proceso natural de la cristalización de la sal y 
determinados condicionantes meteorológicos en 
la laguna. Sólo dos artesanos tienen la sabiduría y 
la experiencia necesarias para mantener viva esta 
bella tradición salinera torrevejense. 

 
Other salt handicrafts 
As it has already been said in another publication, 
it is possible to find other forms of salt handicrafts. 
It is the case of some salinas where a paste of salt 
is made and moulded. In the Salinas Grandes in 
the province of Jujuy (Argentina), one-meter tall 

blocks of salt are cut and then moulded with a pick 
and shovel, which is also an artistic practice. In 
Israel, there is a conceptual artist who creates her 
art by dipping dresses, boots, sandals, bicycles, 
cellos, etc. into the Dead Sea. The artist keeps 
them in these stable, hypersaline waters by fixing 
them to a metal frame with counterweights. In the 
salinas of Margherita di Savoia (Italy), a traditional 
salt handicraft is carried out. However, there are 
marked differences between those salinas and 
Torrevieja’s, seen in the crystallization quality and 
in the final perfection of the salt crystal. 
 

 
 

Fig. 26: Comparison between the salt handicraft  
of the Salinas of Torrevieja (Spain) and  

the salinas of Margherita di Savoia (Italy) 

 
The master salt artisans of Torrevieja 
According to the data that I have been able to 
collect, these would be some of the artisans who 
have made salt ships in the Torrevieja lagoon: 
 

• Francisco Carratalá Sala. Torrevieja, 1855 

• José Carratalá Sala, el Pandorgo. Torrevieja, 
1871-1949 

Salt handicraft of Torrevieja (Alicante, Spain) (Part 2 of 2) 
Ana Meléndez Zomeño  
BA History and MA Cultural Heritage Management  
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• Alberto Ros Ferrer, el Uvas. San Miguel de 
Salinas, 1901-Torrevieja, 1965 

• José Antonio Andréu Moya, el Arnao. Torrevieja, 
1901-1980  

• Pedro Vidal Vicedo, Perico el Pato. Torrevieja, 
1902-1991 

• Antonio Cerdán Hurtado, el Pajalarga. 
Torrevieja, 1903- 1979 

• Antonio Buades Ayala. San Roque, Cádiz, 1905-
Torrevieja, 1989 

• Alfonso Hernández Sánchez. San Miguel de 
Salinas, 1913-Torrevieja, 1993 

• Antonio Pujol Campillo. Torrevieja, 1914-2002 

• Francisco Hernández Sánchez, el Gordo. San 
Miguel de Salinas, 1916-Torrevieja, 1991 

• José Córdoba Vidal, Pepe el Moya. Torrevieja 
1917-1986 

• Rafael López Gómez, el Pelayo. San Miguel de 
Salinas, 1919-Torrevieja, 1995 

• Juan Paredes Espinosa, el del Agua. Los 
Montesinos, 1920-Torrevieja, 2002 

• Antonio Ros Pardo, el Poli. Torrevieja, 1924-
Torrevieja, 2009 

• Antonio Ros Fructuoso, el Poli. Torrevieja, 1953 

• Juan Pujol Torremocha. Torrevieja, 1941 

• Antonio Fructuoso Ballester, el Monra. 
Torrevieja, 1943  

• Manuel Sala Campos, el Pijote. Torrevieja, 1947 

• Miguel Pérez Muñoz, el Gavilán. Torrevieja, 1949 

 
We cannot forget all those people who, in one way 
or another, participated in the salt artisan process. 
Those who made the models, such as Joaquín 
Montero, José Vilella, Matías Antón, Evaristo 
Valentí, Manuel Vidal Vicedo, José Hurtado (el 
Felisia) or Pedro Nuñez. Those who made urns to 
protect ships since the 80s, who were some of the 
artisans themselves (such as Antonio Buades, Juan 
Paredes) and the caulkers Lorenzo López Pareja (el 
Serapio) and his son, José López Pérez. 
 
The artisans are salineros and some were 
following the tradition of long-standing bloodlines.  

 
Fig. 27: On the right, Juan Paredes Espinosa, el del 

Agua, working in the garberas (big heaps of  
harvested salt) on April 22, 1954. Photograph by  

an unknown author, provided by the family 

 
Starting to work in the salinas like their fathers 
was almost like an unwritten law. Salvador, who 
closes the fourth generation of salineros in his 
family, told me that his father, José Antonio 
Andréu Moya, el Arnao, was about eight years old 
when he began working in the salinas. It was really 
hard work, under a terribly hot sun and all covered 
with salt. The salineros feared wounds because 
they ulcerated due to the continuous contact with 
saline water. Manuel Sala Campos says that he 
almost preferred to wear only espadrilles, rather 
than putting on the raw cowhide boots that a local 
shoemaker made for their work. He also belongs 
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to a long family tradition of salineros: “In my 
house salt was breathed through my father, my 
uncles, my grandparents”. They learned the art of 
making salt ships from their colleagues. Although 
Juan Pujol is very proud to be the only one who 
learned it from his own father, Antonio Pujol 
Campillo: “Being a very young boy, I already knew 
the salinas, where my grandfather worked, as 
foreman, and where my father worked, who 
taught me how to crystallise ships and lumps in 
salt. I’ve also worked there since the age of 17”. 
Antonio Ros Fructuoso, el Poli, did not learn the 
art from his father, but from his father-in-law, el 
Pajalarga1. 
 
Most of them lived, and still live, in the Acequión 
neighborhood, colloquially called “el Sequión”. It is 
a traditional neighbourhood of salineros, and in 
many cases, also of men of the sea. Antonio 
Buades was a sailor for about three years, sailing 
throughout the Mediterranean. Juan Paredes was 
enrolled temporarily in the Hernán Cortés. Pedro 
Vidal sailed for many years, even to the other side 
of the Atlantic, and, after working as a seasonal 
worker in the summer campaigns, ended up 
retiring at the chemical factory. Rafael López 
travelled through America, Africa, and Europe, 
including Eastern Europe, at the time of the Cold 
War, and came to work as a recreational boat 
captain. This is proven by the passport that his 
daughter, Juani, showed me with emotion (see 
below). 
 
Many of them demonstrated their ability with 
their hands by working with wood, such as the 
aforementioned woodworker José Carratalá, or as 
Antonio Ros Pardo, a caulker who is remembered 

 
1 See Juan Pujol Fructuoso 
https://www.facebook.com/permalink.php?story_fbid
=517994401742254&id=368312283377134  

for the impressive size of his ships, of more than 1 
m in length, or José Córdoba, a carpenter who “did 
whatever was necessary”, according to his wife, 
Jesusa. 
 
Recorrerás el mundo 
entero en barco, 
visitarás el Japón y la 
China, 
pero al final, vendrás a 
morir 
al charco de las salinas 

You will sail the whole world on a 
ship 
You will visit Japan and China, 
But at the end, you will come to 
die 
To the puddle that are the 
salinas. 

(Traditional rhyme from Torrevieja) 

 

 
Fig. 28: Ship by Antonio Buades Ayala, from 1979 

Photo: Ana Meléndez Zomeño (2018) 
 

 
Fig. 29: Ship by Antonio Ros Pardo, el Poli. Length: 

1.20 m. Photo: Ana Meléndez Zomeño (2018) 

https://www.facebook.com/permalink.php?story_fbid=517994401742254&id=368312283377134
https://www.facebook.com/permalink.php?story_fbid=517994401742254&id=368312283377134
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A lot of them went on to participate and obtain 
different prizes in the salt handicraft contest and 
exhibition (1970-2014), which was organized by 
the Grupo de Empresa de las Salinas. Sometimes 
they made salt replicas of historic ships such as the 
Pascual Flores, built in Torrevieja, and the Juan 
Sebastián Elcano, and other times they made 
original replicas of the Eiffel Tower, mills, the local 
parish church of La Inmaculada, the facade of 
Torrevieja’s historic Casino, etc. The contest 
stopped making sense once there were only two 
people left crystallising ships, although many more 
still made models. A small part of those winning 
works of art, which was kept by the organizing 
association, has not been lost and is exposed to 
the public in a provisional room. 
 

 
Fig. 30: Works of salt handicraft in the Museo del Mar 
y de la Sal of Torrevieja. Photograph: Ana Meléndez 

Zomeño (2019) 
 

“And what a hustle and bustle with the sheets”, 
reminisces Asunción, daughter of Alberto Ros. 
They would look for worn sheets to cover the 
pieces, with unusual zeal, at home or among the 
neighbours. “He was driving my mother crazy”, 
says Buades' daughter. Once again, el Pajalarga 
seems to have had it the easiest, living and 

working in a hotel with his wife: the supply of 
sheets was guaranteed. 
 
Another one of the qualities that are often cited 
about the artisans is that of the care and 
dedication they put into making their ships. Charo, 
daughter of Alfonso Hernández Sánchez, repeats it 
many times: “He was very particular, very careful 
and a perfectionist”. 
 
We cannot forget the role of women, which 
always goes unnoticed. Just to give an example, 
Mari Luci and her sister-in-law made the models 
for Antonio Buades when he had already lost his 
sight. Daughters and wives of the artisans have 
told me about their memories, preventing a part 
of the history of salt handicraft from being lost 
forever. I shall not miss the opportunity to pay 
tribute to them: I’m retrieving the article “Past and 
present of the salinera woman”, by Antonio García 
Ferrández, which was published on February 5, 
1967 in the weekly publication Vista Alegre: 
 

«(...) the wife of the salt worker was covered with 
salt, her hands were used to wash clothes covered 
in salt residue (...) They were the ones who woke 
up first to prepare the morning coffee, which they 
made in a clay pot. The fuel was the wood from the 
salt field, caustic soda or bladder campions, using 
coal represented a huge expense (...)”. 

 
By the way, there is evidence of two women who 
have had an interest in making ships and 
crystallising them in salt, and neither of them are 
salineras, which is also a milestone: Nazaret 
Fructuoso, in the 80s, and the one who signs this 
article. 
 
These master artisans have art flowing in their 
veins, and they do not express it only just through 
salt. Among them, there are musicians like 
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Antonio Buades, who liked to dance, sing, had a 
great ear for music, played the guitar, the trumpet, 
and the harmonica, and participated of different 
local music groups. Or like Juan Pujol, who played 
drums with the Unión Musical Torrevejense, Los 
Players, the Orquesta Pensilvania and Orquesta 
Medianoche; even the notorious Cuban musician 
Antonio Machín, when he passed through the 
town, “wanted to hire me”, Juan recalls. There are 
painters, too, like José Antonio Andréu, of whom 
we preserve a painting in which he depicted the 
salinas in detail in 1946, of enormous 
documentary value. 
 

 
Fig. 31: Salinas of Torrevieja. Painting by José Antonio 

Andréu Moya, el Arnao. Signed on May 14, 1946. 

 
There was also an actor, Rafael López, who 
participated in several films as a background actor 
(with Emilio Gutiérrez Caba). There was even a 
poet among the artisans: Juan Paredes. 
 
“¡Cuántas fatigas pasaban 
entonces los marineros! 
Aún recuerdo algunas 
madres 
que lloraban sin consuelo. 
(…) 
Aquellos hombres curtidos 
por la brisa de la mar, 
con manos encallecidas 
que venían de navegar” 

“How much fatigue suffered 
not long ago the sailors! 
I still remember many a mother 
who cried without consolation. 
(…) 
Those men hardened 
by the sea breeze, 
with calloused hands 
that returned from the ship” 

(Extract from the poem “Torrevieja”,  
by Juan Paredes Espinosa, el del Agua, 1971). 

A cultural heritage in danger of disappearing 
“Artesanos de la sal” is the title of a documentary 
short film dedicated to the salt handicraft of 
Torrevieja and its artisans, produced by the City 
Council of Torrevieja and made by the Taller de 
Imagen of the University of Alicante. As a 
representative of the cultural association Ars 
Creatio, I have been able to collaborate in it, 
advising, interviewing artisans, and coordinating 
them with the recording team and the salt 
harvesting company. The short film premiered on 
January 16, 2020. 
 
In the interview that I carried out with Manuel Sala 
for the documentary, he made remarkable 
statements, like this one: «Making a ship, anyone 
can do that. Now, the perfection of nature is what 
has always caught my attention, always... always. 
The salinas is nature. The real cuaje, the real salt 
handicraft is made by nature». 
 
The artisans’ mastery is based on the wisdom 
gained after many years of experience immersing 
simple objects into a saltwater lagoon (at the 
mercy of weather conditions and industrial 
activity) to turn them into small treasures. 
 
The unconventional wet salt extraction system, on 
its own, already makes this handicraft exceptional. 
The town of Torrevieja has a very salty origin, and 
such a valuable cultural heritage cannot be lost 
forever. Generational replacement is complicated. 
To learn this handicraft, you have to: spend many 
hours in the salinas without schedules; be aware 
of nature like in no other handicraft; do a daily 
monitoring of the salinity conditions of the lagoon, 
and of the entry of lower-salinity water of the La 
Mata lagoon during the months of crystallisation; 
and enter a work area and learn how the salinas’ 
harvesting system works. 
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In two local schools, salt handicraft workshops are 
organized for the students, in which they can learn 
to make the base models. This is a wonderful and 
necessary initiative for our children to learn about 
the place where they live, its traditions and the 
essence of our salt-working town. But it is not 
enough to keep the handicraft alive. 
 

 
Fig. 32: Work by the artist Silvana Solivella for an 
art exhibition (2019). Photograph by the artist. 

 
As in all the great challenges that society faces, the 
cooperation between different institutions is 
necessary. In this case: the salt harvesting 
company (which holds the salinas on a lease), the 
actual owner of the salinas (the Spanish 
government’s Dirección General del Patrimonio del 
Estado), and the Torrevieja City Council. Besides, 
as it usually happens, we must have a practical 
vision that has to do with profitability, with the 
economic aspect, and find someone interested in 
investing, for everyone’s benefit. With the 
possibilities offered by contemporary art, and the 
proven interest of artists in this handicraft, along 
with the new ways available for reaching a wider 
public, and with the intrinsic value of our salt 

ethnography, I have no doubt that we are able to 
fulfil the obligation to preserve the identity 
elements of our local culture for the generations 
to come. 
 

 
Fig. 33: Salt lamps designed by the architect Diego 

Cayuelas García (2016). Photograph by the architect. 

 

 
Fig. 34: Exhibition by conceptual artist Bárbara Fluxá 

(2020). Photograph by the artist. 
 

Manolo el Pijote and Miguel el Gavilán are retired 
salineros and someday, not too far away, they will 
retire as artisans. We are already late for someone 
to learn from their experience crystallising ships 
because, as they say, “the difficult thing is el 
cuaje”. 
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Fig. 35: Manuel Sala Campos, el Pijote, and Miguel 

Pérez Muñoz, el Gavilán, exiting the saltwater lagoon 
of Torrevieja. Photograph: Ana Meléndez Zomeño. 

June 2019 

 
The Salinas of Torrevieja and their salt 
ethnography fascinate me, and that is why I have 
dedicated myself to learning all about them since 
2015. I have presented here a broad summary of 
what I have been able to gather about the 
handicraft and its artisans, so that it can reach 
other people, and with the conviction that they 
deserve greater recognition, as a World Heritage 
Site. 
 

 
Fig. 36: Salinas of Torrevieja and La Mata.  

Photograph: Ana Meléndez Zomeño 

 
According to the UNESCO’s 1972 World Heritage 
Convention, a cultural landscape is the result of 
the development of human activities in a specific 
territory. Its components are: a natural 
environment, human action upon it, and a 
developed form of land-use. It is a complex reality, 

of natural and cultural, tangible and intangible 
components. 
 
The Torrevieja salt handicraft is one more element 
that enriches the extraordinary historical, 
ecological, cultural and landscape values of the 
Torrevieja and La Mata salinas, the cultural legacy 
of our ancestors. 
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https://www.youtube.com/watch?v=WDy1uSLIiD4
https://www.youtube.com/watch?v=WDy1uSLIiD4
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Introduction: what are microplastics 
Plastic is a very recent phenomenon: bakelite, its 
predecessor, was invented in 1907. What became 
a revolutionary material thanks to its robustness, 
versatility and low price, among many other 
attributes, has now become a problem for the 
environment (Frias & Nash 2019). Waste plastic is 
too stable and does not easily degrade by itself, a 
process that may even take several centuries. Very 
few of the plastic items that have ever been 
manufactured, have by now been recycled by 
nature.  

 
Plastic waste is one of the major pollutants of the 
natural environment. It is ubiquitous, abundant, 
and fast-growing. Microplastics are defined as 
plastic particles measuring between 1 µm and 5 
mm in size, although some authors prefer to 
consider only those smaller than 1 mm. In the 
lower range, particles smaller than 1 µm are 
considered nanoplastics (Frias & Nash 2019). The 
main types of microplastics are irregular 
fragments, pellets and threadlike fibers. The 
sources of these pollutants are diverse (Cole et al. 
2011, Jiang 2018). Two main categories can be 
distinguished: primary microplastics, which are 
defined as those manufactured as such and have 
not been through a significant transformation yet, 
versus secondary ones, which are those that result 
from a degradation process of larger items. An 
important source of primary microplastics is 
wastewater, which carries remains of cosmetics 
and cleaning products (Fendall & Sewell 2009).  
 

 
Similarly, air-blasting cleaning media (e.g. to 
remove paint and rust) also use microplastic 
pellets. Other primary sources are industrial 
processes which use virgin microplastics as a raw 
or auxiliary material (see figure 1; Lechner et al. 
2014). Secondary plastics can be formed by 
exposure to sunlight, water and/or sea salt, 
degrading larger pieces of debris (Eriksen et al. 
2014). They can also be found in the wastewater 
from washing synthetic clothes (Habib et al. 1998). 
Another important source of secondary 
microplastics in air (and, subsequently, in water 
runoff) are those resulting from the abrasion of 
tires on the road and fibers from clothes, sacks, 
and similar textiles. Plastic debris constitutes 80% 
of all wastes found today in marine environments 
(Cole et al. 2011). It is estimated that, by 2050, the 
oceans will harbor more plastic than fish (The Ellen 
MacArthur Foundation 2016).  
  

 
Fig. 1: Virgin plastic pellets. The resemblance to salt 

 is striking (Source: Wikimedia Commons) 

 

Microplastics in food-grade salt: how bad is the problem?   
Katia Hueso Kortekaas1,4, Ana Claudia Fegies1,2, Cristina Espinosa de los Monteros López1, María Balbás de 
la Fuente1, Carlos Morales Polo1, Raquel Caro Carretero3, Mª del Mar Cledera Castro1  
1Dept. Mechanical Enginering, ICAI, Comillas Pontifical University, Madrid, Spain, Dept. Environmental 
Engineering, Universidade Estadual Paulista, São Paulo, Brazil, 3Dept. Industrial Organization, ICAI, Comillas 
Pontifical University, Madrid, Spain, 4IPAISAL – Institute of Saltscapes and Salt Heritage, Spain 



El Alfolí 28 (2021): 11-19 
 

12 
 

Microplastics in aquatic environments 
Microplastics have been found in many different 
environments, even in uninhabited areas, such as 
the Arctic or Antarctica; the summits of mountains 
or simply in the air (Evangeliou et al. 2020, 
González-Pleter et al. 2020). It has even been 
detected in the human stool or in the placenta 
(Schwabl et al. 2019, Ragusa et al. 2021). Water is 
a medium in which microplastics have most often 
been detected. Open waters worldwide present an 
ever-increasing abundance of this pollutant. They 
can be found in all types of aquatic environments 
and their soil, from open ocean to coastal waters, 
sediments, tidal zones, beaches and estuaries, but 
also in inland waters such as lakes, rivers and 
reservoirs (Jiang 2018). Even in groundwater (Re 
2019).  
 
Although the study of microplastics in marine and 
other aquatic environments has been ongoing 
since the late 1980s (Derraik 2002), the research 
on microplastic in saline habitats did not come off 
the ground until the later years of second decade 
of the 21st century (see reference list). In fact, 
very few studies focus on natural saline systems 
(Alfonso et al. 2020). 
 
One of the main concerns of microplastics in water 
is how they will affect living organisms, as they 
degrade very slowly and their manufacturing 
processes often use potentially toxic chemical 
additives (Jiang 2018). One of the major threats of 
microplastics are in fact these additives. Typical 
hazardous substances found in them are 
polychlorinated biphenyls (PCB), pesticides (e.g. 
DDT), polycyclic aromatic hydrocarbons (PAH), and 
other persistent organic pollutants (POP), all of 
them well-known for their adverse effect on 
human and environmental health (Soares et al. 
2020). 
 

Microplastics as a threat to health 
Microplastics can affect the natural environment 
in various degrees. Animals, mainly fish and birds, 
ingest them, and suffer the physical blocking of 
their digestive systems as well as the toxic effect 
of the additives (see below). Animals can also get 
entangled in larger plastic items, as is often seen 
with marine bird, reptile or mammal species 
(figure 2). On the other hand, drift plastic can also 
be a transport route for alien (and potentially 
invasive) species (Derraik 2002).  
 

 
Fig. 2: Harbor seal (Phoca vitulina) with an entangled 

fish net around its neck (Source: NTB Norway) 

 
Despite these examples, the long-term 
consequences of the presence of microplastics in 
the environment are not yet well understood 
(Burns & Boxall 2018), but there is increasing 
evidence of its presence and effect on human 
health. The main pathway of microplastics into the 
human body is ingestion of water or food 
contaminated with them. The best studied 
examples are tap or mineral water, fish and 
seafood, honey, beer and salt (e.g. Kosuth et al. 
2018, Zhang et al. 2020). Microplastics can also 
enter the body via inhalation, as they have been 
found in the air (e.g. Correia Prata 2018).  
 



El Alfolí 28 (2021): 11-19 
 

13 
 

The presence of microplastics in food reduces its 
nutritional value, as microplastics may prevent 
proper digestion of nutrients. Once inside, 
microplastics have the capacity to translocate 
through the circulatory and lymphatic systems, 
thereby accessing virtually any part of the body. In 
addition, they cause oxidative stress and, 
consequently, inflammation of the tissues. Also, 
the immune system becomes less capable of 
removing synthetic substances (Prata et al. 2020). 
According to the type of material, the polymers 
can have different specific health outcomes on 
humans. Considering the most common materials 
in salt packaging, polyethylene (PE) has hormone 
disrupting effects. On the other hand, 
polypropylene (PP) causes damage to liver and 
brain functions as well as changes insulin 
resistance. Lastly, polyethylene terephthalate 
(PET) causes eye and respiratory irritation and is a 
carcinogenic substance (Smith et al. 2018).  

 

 
Fig. 3: Plastic debris comes in all sorts and sizes, making 

it extremely difficult to eliminate  
from the environment 

 
Since the microplastics ingested are of diverse 
origin and type (figure 3), they may show not only 
adverse but also synergic effects between them 

and with other potentially toxic substances from 
other sources (e.g. hydrocarbons, heavy metals), 
thereby increasing the negative health outcomes. 
They can even inhibit the action of medicines 
(Peixoto et al. 2019). Having said this, it has been 
shown that humans excrete 90% of ingested 
microplastics via feces (Wright & Kelly 2017). 
Therefore, the health effects of microplastics in 
the human body are not yet fully understood and 
require further research (Galloway 2015, Sivagami 
et al. 2021). One of the main challenges of salts 
containing microplastics is the difficulty in 
removing them during the production process 
(Zhang et al. 2020). Whereas this is relatively easy 
to do in the case of other food and drinking items, 
the salt making process has a variety of challenges 
that need to be addressed. As a possible solution, 
filtration of brine or seawater prior to entering 
saltworks has been proposed, as a cost effective 
strategy (Seth & Shriwastav 2018). As will be seen 
below, the problem of microplastics entering 
saltworks seems more complex and challenging. 
 

Microplastics in salinas: a vulnerable activity 
Salinas are a special type of aquatic environments 
in which salt is being obtained, usually by 
evaporating the water in which it is dissolved. In 
figure 4, a summary of natural sources of salt and 
salt making processes can be seen. For the record, 
rock salt (non-aquatic by definition) is also 
included. In this specific case, salt may be 
produced by classical mining techniques, that blast 
the rock and facilitate collection and grinding. Salt 
is then refined, that is, washed, to obtain a higher 
quality product. Rock salt can also be dissolved 
and then evaporated, either by vacuum 
techniques or by solar evaporation. In both cases it 
is also refined afterwards. In all other situations 
(lake, well and sea) the salt is already dissolved in 
water and needs to be recrystallized, usually by 
solar evaporation. Other methods exist, such as 
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seething (a form of forced evaporation by adding 
an artificial source of heat underneath large pans, 
filled with brine and letting it seethe in them) or 
graduation (i.e. evaporation by the wind, which is 
only used to concentrate brine but not crystallize 
the salt). The latter two are not so common as 
solar evaporation, but from the point of view of 
microplastics present similar challenges. Other 
minor methods exist, like washing the ashes of 
burnt halophytes or filtrating salt-laden sands, but 
these are very marginal (Hueso Kortekaas 2019).  

 
Fig. 4: Types of salt according to source and  

type of process. With red contour, parts of the salt 
making process more vulnerable to plastics pollution 

(Source: own elaboration) 

 
In figure 4, the most vulnerable stages of the salt 
making process are indicated in red. Soils are 
important sinks of plastic pollution, that reach 
both surface as groundwater via runoff and 
seepage. In the case of wells, the process of 
pollution is more complicated: if the life cycle -
from runoff to seepage- of the groundwater is 
short (weeks to months), the chances are higher 
than wells with long replenishment cycles. 
Microplastics in open waters such as lakes can also 
be brought by air currents and deposition. 
 

Wet processes, that is, those in which there is 
presence of water (solar evaporation, solution 
mining), the presence of microplastics in water 
may be a threat. In solar evaporation, whatever 
the source of the brine is, exposure to the wind 
may also increase chances of airborne plastic 
pollution.  
 
Once harvested, the mechanical processing of salt 
usually involves washing, in which case there is a 
risk of exposure to plastics in the water. Also, 
transportation of salt within the premises of the 
salt making site usually involves throughs, 
conveyor belts and other mechanical devices, 
often made of rubber or with plastic coatings. 
Material decay of these devices may cause 
contamination of the salt. Refined salt is, in theory, 
more prone to being polluted than artisanal salt. 
However, fleur de sel -an unrefined type of salt 
that is typically produced on the surface of the 
crystallizers- is, on the other hand, most exposed 
to airborne plastic pollution, as well as capturing 
floating particles. Also, its flat shape (as occurs 
with other gourmet salts such as scales) allows to 
trap more particles. In addition, open air storage 
of salt (figure 5), very common in solar 
evaporation salinas, is also a risk of capturing 
airborne microplastics. 
 

 
Fig. 5: Some salt mounds are too large to store indoors 
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Naturally, packaging of salt is a potential source of 
contamination (figure 6), depending on how it is 
being done (mechanically or by hand) and, most 
importantly, what type of material is chosen to be 
in direct contact with the salt. Being a hygroscopic 
and corrosive material, this limits the choice of 
materials for packaging. Paper, cardboard and 
metals are generally ruled out, leaving the most 
obvious choice to plastic. Even artisanal salt, 
usually presented in sleek glass, cardboard or even 
cork packaging often have part of the it made of 
plastic. The handling and storage of packaged salt 
is also relevant: fresh packaged salt will have less 
risk of pollution than salt that has rested for 
months or years in its package. The salt itself has 
not expiry date and will not degrade, but so does 
the material around it. 
 
In summary, figure 4 shows how, for one reason or 
the other, all types of salt are vulnerable to plastic 
pollution, due to a combination of the origin of the 
salt, the type of processing and the location (most 
often outdoors) and the packaging. 
 

 
Fig. 6: Packaged salt usually comes in plastic,  
thereby risking pollution form the material  

(Photo: KHueso/IPAISAL) 

 

Microplastics in food grade salt: some findings  
This contribution looks at a set of studies on 
microplastics in food grade salt. Microplastics have 
been found in most of the samples obtained: up to 
94% in Lee et al. 2019 and 98.5% in a review by 
Peixoto et al. 2019, in more than 100 commercial 
brands (Zhang et al. 2020). The majority of the 
studies reviewed here have searched for 
microplastics in commercial table salts that are 
already packaged, coming from a large diversity of 
sources and locations (e.g. Yang et al. 2015, 
Iñiguez et al. 2017, Karami et al. 2017, Gündoğlu 
2018, Kim et al. 2018, Kosuth et al. 2018, Renzi & 
Blašković 2018, Seth & Shriwastav 2018, Fischer et 
al. 2019, Peixoto et al. 2019, Renzi et al. 2019, 
Narmatha Satish et al. 2020, Sivagami et al. 2021).  
 
Some studies distinguished between low-end and 
high-end salts, finding no apparent correlation 
between the scale of production and the amount 
of microplastics (Renzi & Blašković 2018, Fischer et 
al. 2019, Renzi et al. 2019, Soares et al. 2020). 
However, fleur de sel type salts (figure 7) were 
more polluted than coarse salts, when these were 
compared at site level (Fischer et al. 2019, Soares 
et al. 2020).  
 

 
Fig. 7: Artisanal salt maker collecting fleur de sel. Note 
he could be shedding fibers while harvesting the salt. 
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While the majority of the samples across the world 
were from sea salt, some studies included rock 
and well salt (Yang et al. 2015, Iñiguez et al. 2017, 
Kim et al. 2018, Soares et al. 2020, Zhang et al. 
2020). In general, the amount of microplastics was 
lower in the latter, but not inexistent (see Table 1).  
 
Identifying the type of microplastics was mostly 
done by Micro Fourier Transform Infrared 
Spectroscopy (µFTIR) or FTIR, depending on the 
size of the particles analyzed, which allowed to 
identify the predominant polymers. Quantification 
of the abundance of microplastics was also tried in 
most studies, mainly by filtrating the samples and 
visual observation. Most abundant were three 
polymer types: polyethylene terephthalate (PET), 
polypropylene (PP) and polyethylene (PE), not 
surprisingly, very common packaging materials. 
Other polymers found more rarely were teflon, 
cellophane, polyamide (PA), polystyrene (PS), 
polyvinyl chloride (PVC) and polyarylether (PAR), 
depending on the location (Yang et al. 2015, 
Iñiguez et al. 2017, Karami et al. 2017, Gündoğlu 
2018, Kim et al. 2018, Kosuth et al. 2018, Fischer 
et al. 2019, Peixoto et al. 2019, Renzi et al. 2019). 
The proportions of these polymers varied 
according to the source of the salt (Kim et al. 
2018). This variability also point at the difficulties 
interpreting the origin of the plastic pollution.  
 
Table 1 results from a review of data from 
different studies. The average concentration of 
microplastic particles per kilogram of salt is shown, 
for salts being produced in coastal, lakeshore and 
inland salinas, the latter including both rock salt 
mines and brine wells. Please note that the 
concentration is expressed in qualitative terms, 
that is, in number of particles per kilogram, which 
still does not indicate the amount of microplastics 
in quantitative terms (be it volume or weight).  
 

Considering that the average human intake of salt 
is ca. 10.06 g/day1 (Powles 2013) and a global 
average of 506 MPs/Kg of salt (Kim et al. 2018), 
each person ingests 1,857 MPs per year, although 
this figure is of course highly variable. Table 1 also 
shows the average composition of microplastics 
according to the source, with slight variations 
among the most predominant polymers.  
 
Table 1: Concentration of microplastics in particles 
per kilogram (MPs/kg) in different sources of salt 

Source Concentation1 Average composition2 

Sea  0-1674 MPs/kg PE 35% / PP 30% / PET 30% 

Lake  8-462 MPs/kg PE 48% / PP 28% / PET 11% 

Inland 0-204 MPs/kg PE 41% / PP 26% / PET 23% 

Sources: 1Danopoulos et al. 2020, 2Kim et al. 2018 
(predominant polymers) 
 
From the point of view of shape, the three 
predominant types are fragments, fibers and films, 
with variable proportions depending on the 
location. Other, non-synthetic, particles found are 
cellulose and cotton (Renzi et al. 2019, Selvam et 
al. 2020). Typical colors detected were 
transparent, blue and black (Soares et al. 2020). 
The size of the particles ranged from 10 µm to 5 
mm (Barboza et al. 2018). A study in the saltworks 
of Tuticorin (Tamil Nadu, India), using Scanning 
Electron Microscope (SEM), also found non 
naturally occurring elements such as iron (Fe), 
nickel (Ni) and arsenic (As) adhered to the 
microplastics, thereby indicating other sources of 
environmental pollution in the seawater, such as 
industrial and urban sewage, fly ash from a nearby 
thermal power plant and a refinery in the area 
(Narmatha Satish et al. 2019).  
 

 
1 This figure considers both table salt as salt processed 
in food, as it is obtained by looking at sodium 
concentration in urine. This value is well above the 
recommendation of the WHO, which is 5 g/day. 
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Future research needs 
Following the review of the studies on 
microplastics in salt, there are several aspects that 
need further attention by research, which are 
highlighted and briefly explained below:  
 
• In the studies reviewed here, it is often 
unknown whether the microplastics come from 
the environment (water, air), from the salt making 
and refining process (infrastructures, devices) or 
the packaging itself (materials), although there 
seems to be a correlation between the levels of 
pollution at the source and the amount of 
microplastics found in salt, at least in coastal 
salinas (Kim et al. 2018). However, detailed 
knowledge of the salt making process and the 
materials that are being used in the different 
stages, including the packaging, is deemed 
paramount to determine the potential sources of 
pollution.  
 

• Another important factor is the type, size, shape 
and color of the microplastics, which is very 
variable and may affect the outcomes of their 
quantification and identification efforts across 
different studies. Given the facts that these 
microplastics are of very diverse origin and even 
source (primary vs. secondary), have been subject 
to different environmental conditions and during 
different lengths of time, it is very challenging to 
have a precise idea of the amount of microplastics 
(in terms of density) found in salt (Lee et al. 2021). 
 

• The effects of microplastics on human health 
are diverse and adverse; however, the role of the 
size of the particles, their toxicity and the pathway 
of entrance to the body are very relevant. It is also 
unknown how the combination of salt and 
substances found in microplastics may enhance or 
otherwise affect the health outcome. Further 
research into these aspects is needed. 

• Very few studies have focused on inland salinas 
(Iñiguez et al. 2017), which typically are less 
exposed to plastic pollution, whether from the 
source of the brine as from the salt making 
process. The analysis of sources of plastic pollution 
in brine wells, requires an understating of 
groundwater hydrodynamics, as the salt itself is 
free from them. Underground salt deposits 
typically are millions of years old and protected by 
the soil and rock layers on top, hence plastic-free. 
Wells are replenished by seepage of runoff and 
groundwater flows and life cycles of groundwater 
can run from weeks to centuries, as said earlier 
and can follow complex routes across different soil 
and rock layers before surfacing. Therefore, there 
is considerable room for research to be done in 
the field of groundwater pollution risk by 
microplastics. Abandoned inland salinas (figure 8) 
can also give interesting clues as to the pathways 
of microplastics, given their remoteness, isolation 
and low predominance of plastic during their 
activity in the past. 

 

 
Fig. 8: Could abandoned salinas provide insight  

into the pathways of microplastic pollution?  
(Photo: KHueso/IPAISAL) 
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• Most authors stress the importance on finding 
strategies to prevent microplastic pollution in salt 
and understand the difficulty of removing these 
particles from the source, especially seawater. To 
do that, it is essential to understand the pathways 
by which microplastics access salinas. Again, 
further research is needed to prevent microplastic 
pollution at the different stages of the process.  
 
In conclusion, microplastics in salt is a concerning 
global environmental and public health issue that 
requires further research into a number of 
aspects. It is necessary to pinpoint the pathways of 
pollution (air and water), the natural sources of 
salt and brine (sea, lake, well, rock), the types of 
salt (refined, unrefined), and the stages of the salt 
making process that are most vulnerable to 
microplastics.     
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In the section “Conversation with…” we are 
pleased to talk with Egor Zadereev, a scientist in 
the field of saline lakes. He is leading research 
scientist of the Institute of Biophysics and the 
head of science communication group of 
Krasnoyarsk Research Center in Krasnoyarsk, 
Russia. Also, he is vice-president of the 
International Society for Salt Lake Research. 
 

 
 
How did you first become interested in saline 
environments? Please tell us a bit about yourself 
I got my first higher education degree in biophysics 
in Krasnoyarsk State University (Russia) and my 
second Master degree in Environmental Sciences 
and Policy from Central European University 
(Hungary). I started studies of saline environments 
after I’ve got my PhD in Hydrobiology. There are 
numerous saline lakes located in the south of 
Siberia that can be used as natural laboratories to 

study different aspect of limnology and ecology. 
Our institute established research field station at 
one of iconic for the region lakes - Lake Shira. This 
lake was the first object that we comprehensively 
studied to understand structure and functioning of 
the ecosystem. This lake attracted attention of our 
team with biophysical background as the food-
web structure of the lake is relatively simple, the 
biodiversity also not very high. So, we consider it 
as a model system. We followed the must have 
approach to understand the ecosystem 
functioning – natural observations, laboratory 
experiments and ecosystem modelling.  
 

 
 

In 2002 I was appointed as the head of the newly 
established research field station and combined 
my research with management efforts to create 
up-to-date and convenient research facility. Over 
the years, the research was expanded from one 
lake to a dozen of surrounding lake ecosystems, 
attracted colleagues from different Russian and 
international institutes and universities. The 
research field station had hosted scientists with 
joint projects on saline lakes from China, 
Netherlands, Switzerland, Spain, Turkey and 
Germany. 

Science, management and conservation of saline lakes. A conversation with Egor 
Zadereev, vice-president of the International Society for Salt Lake Research 
IPAISAL 
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“Saline lakes should be recognized  
by scientific, management and 

conservation societies as valuable  
and specific ecosystems.” 

 
What is your main research interest in relation to 
saline lakes? 
My research interest towards saline lakes has 
evolved. First, I was interested in vertical 
distribution of zooplankton in stratified systems. 
The salinity is one of factors that contribute to 
stratification. The lake we studied for several years 
is Lake Shira where salinity contributes to support 
of meromixis. There are two other meromictic 
lakes in our region which we also study to 
understand the effects of spatial heterogeneity on 
plankton communities. Several years ago we 
initiated, edited and published the first collective 
monograph on meromictic lakes "Ecology of 
Meromictic Lakes": 
 https://link.springer.com/book/10.1007/978-3-
319-49143-1. 

 

 

 
Now I am more focused on general effect of 
salinity on functioning of lake's ecosystems. We 
use lakes with different salinity (from freshwater 
to 70 g/l) located in our region as natural 
laboratory to perform comparative analysis of 

ecosystems with salinity as structuring factor. The 
hypothesis we want to check now is the effect of 
salinity on zooplankton and related top-down 
effects. Also, we compare the relative contribution 
of different factors (salinity, nutrient load) on the 
ecosystem structure and functioning.  
 
We also started laboratory studies on the effect of 
anthropogenic salinization on zooplankton 
communities. It is also very important as many 
freshwater lakes can become more saline due to 
use of road salts or other factors. 
 
What is the relevance of saline ecosystems in 
Russia? And in your region? 
Saline lakes in my region plays important role as 
recreational sites. Siberia is located far from any 
sea resort. The Siberian summer is short. There are 
numerous saline lakes several hundred km from 
my city to the south that are crowded with tourists 
during short Siberian summer. In many regions of 
Russia saline lakes are used as recreational cites or 
spa. Another frequent use of hypersaline lakes is 
salt extraction. There are several iconic saline lakes 
in Russia that are used for salt harvesting since 
medieval times. Also, many saline lakes are used 
to harvest Artemia cysts. The ecosystem services 
provided by saline lakes are not quantified yet but 
for some regions they are extremely valuable.  
 

“The ecosystem services provided  
by saline lakes are not quantified  

yet but for some regions  
they are extremely valuable.” 

 

What are the main threats to saline lakes in 
Siberia? And worldwide? 
The main threats to saline lakes worldwide are 
uniform but the relative contribution of these 
threats can be quite different. It is clear that saline 

https://link.springer.com/book/10.1007/978-3-319-49143-1
https://link.springer.com/book/10.1007/978-3-319-49143-1
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lakes are extremely vulnerable to such threats as 
climate change, water and land use. If we focus on 
terminal lakes in closed basins, lakes where water 
level is controlled by the balance of evaporation 
and water runoff, the critical parameter is salinity. 
Salinity depends on the amount of water that can 
be affected by natural or anthropogenic factors.  
 

“Saline lakes are extremely vulnerable 
to threats such as climate change, 

water and land use.” 
 
Recently we published important paper 
https://www.tandfonline.com/doi/abs/10.1080/2
0442041.2020.1772034 focused on past, current 
and future ecosystem trends of saline lakes in 
Europe and Central Asia. We observed that trends 
can be quite different even for lakes located in one 
region. Land use and anthropogenic water usage 
seems to be extremely important drivers for many 
saline lakes in the world. Climate change also 
stimulates water shortage in many regions of the 
world which will lead to salinity increase in many 
saline lakes. The establishment of baseline 
biodiversity values for saline lakes is, however, 
complicated because biodiversity and the food-
web structure are variable and depend strongly on 
salinity. Thus, there is a need to classify the 
ecological quality, biodiversity and ecosystem 
services of saline lakes along a salinity gradient. 
 
You are very active disseminating science in social 
media. What is the biggest challenge to improve 
the understanding of saline ecosystems among 
the public? 
I think that the first challenge is to improve 
understanding of saline ecosystems among… 
scientists. Saline lakes are perceived as something 
less important even by the scientific community. If 
one check program of largest limnological 

congresses (e.g. SIL or ASLO) he or she will find the 
tiny proportion of presentations focused on saline 
lakes. Limnology as a science is dominated by 
freshwaters. At the same time science of saline 
lakes knows quite a lot about the effects of salinity 
on biological organisms, limits of tolerance, 
responses of ecosystems to salinity fluctuations.  

 

 
 
Now we can see the growing interest of 
freshwater scientists to salinization. Often 
research papers on salinization neglects well 
known in saline lakes research concepts and ideas. 
Thus, freshwater and saline lakes scientists should 
find each other to mutually benefit. 
 

“Saline lakes are perceived as 
something less important even  
by the scientific community.” 

 
If we are talking about the wider public, the main 
challenge is to bring the idea of vulnerability and 
natural variability of water level, salinity and 
ecosystem properties of saline lakes. Terminal 
lakes are completely integrated into the landscape 
and extremely sensitive to all changes that 
happens. People can use water to produce crops 
hundreds of kilometers away from the lake and 
the lake will react to this water abstraction by 
water level decline and salinity increase that will 

https://www.tandfonline.com/doi/abs/10.1080/20442041.2020.1772034
https://www.tandfonline.com/doi/abs/10.1080/20442041.2020.1772034
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eliminate fish. It is also important to understand 
that changes in water level and salinity can be 
extremely fast. Such quick changes are a challenge 
to the conventional water management and policy 
strategies. 
 

 
 
In October 2021 you will be in Murcia (Spain) at 
the 14th International Conference of the 
International Society of Salt Lake Research 
(ISSLR). You were the organizer of the previous 
edition, celebrated in Ulan-Ude (Russia). What 
were the main outcomes of this conference? 
I am not sure that I will be physically present in 
Murcia as the situation with COVID-19 pandemic is 
still alarming. Nevertheless, the conference will be 
organized, and I will take part either offline or 
online. I was involved in the organization of two 
ISSLR conferences. The first one, in 2002, was 
organized at Lake Shira (South Siberia) 
http://isslr.org/conferences/2002-shira-lake-
siberia/. At that time, I was a young scientist and it 
was one of my first international conferences. 
Actually it stimulated my interest towards saline 
lakes and brought me to the society. The second 
one, in 2017, was already promoted and organized 
with my participation as the vice-president of the 
ISSLR. The official outcomes of the conference are 
two special volumes with selected papers 
published in peer-reviewed journals, awards from 
the society to young scientists 

http://isslr.org/conferences/2017-ulan-ude/. The 
unofficial outcomes are new contacts. I know that 
after the conference local organizers from Ulan-
Ude established strong and productive 
collaboration with Chinese scientists. I, personally, 
have started collaboration with colleagues from 
Turkey and Denmark. I am sure that every 
international conference opens new opportunities 
for all participants. Organizers can promote own 
university and team. Young scientists receive a 
chance to find new colleagues, places for post-
graduate studies or post-doc training. Nowadays 
science is more and more international and 
collaborative. International conference is a good 
place to establish new contacts and start new 
projects. 
 

 
 
As the vice-president of the ISSLR, how does the 
society contribute to the conservation of saline 
ecosystems?  
I feel that this contribution should and can be 
more effective. It is a hard task for a small society 
with scientists as the majority of members to be 
also active in conservation and management 
efforts. Some years ago the society contributed to 
the UNEP/ILEC Guidelines of Lake Management 
Series with the volume on saline lakes. 
https://www.ilec.or.jp/guideline/ 
 

http://isslr.org/conferences/2002-shira-lake-siberia/
http://isslr.org/conferences/2002-shira-lake-siberia/
http://isslr.org/conferences/2017-ulan-ude/
https://www.ilec.or.jp/guideline/
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“The society should attract new 
people with strong interest in 

conservation and public activity.” 
 
Later I was involved into the critical assessment of 
conservation and management efforts for five 
saline lakes funded by UN 
https://www.researchgate.net/publication/22888
5117_Conservation_and_management_challenges
_of_Saline_lakes_A_review_of_five_experience_b
riefs. Previous year the society supported the 
creation of national protective zone in Argentina 
near Lake Mar Chiquita. All these activities are 
fragmentary. To be more active the society should 
attract new people with strong interest in 
conservation and public activity. The traditional 
role of science and the way science is done is 
changing now. For example, citizen science opens 
new perspectives of public involvement. 
Definitely, in the changing world the science of 
saline lakes should be not only academic but also 
practical. 
 
What needs to be improved in the conservation 
of saline lakes worldwide? 
First of all, saline lakes should be recognized by 
scientific, management and conservation societies 
as valuable and specific ecosystems. Recently I was 
involved into the preparation of regional report of 
the Intergovernmental Platform on Biodiversity 
and Ecosystem Services (IPBES) for Europe and 
Central Asia. I was one of contributors to small 
section on saline lakes. Later, when all regional 
reports became available we realized that only our 
report has saline lakes as a separate sub-section 
(https://ipbes.net/regional-assessments). Other 
reports (Americas, Africa, Asia, Oceania and 
Australia) practically neglected saline lakes. There 
are numerous national and international plans, 
documents and targets regarding the state of 

freshwaters. However, conservation and 
management of saline lakes requires different 
approaches. Water quality standards developed 
for freshwaters are not adequate for saline lakes. 
Water level and salinity fluctuations are natural for 
many saline lakes. Thus, these systems are 
naturally stressed and should be treated with 
special, not yet established, approaches. So, we 
need better knowledge on the effect of salinity on 
ecosystem services provided by saline lakes. We 
should raise awareness on vulnerability of saline 
lakes. Scientists jointly with specialists in 
conservation and policy should develop special 
criteria and strategies towards management and 
conservation of saline lakes. 
 

 
 

Большое спасибо, Егор! 

https://www.researchgate.net/publication/228885117_Conservation_and_management_challenges_of_Saline_lakes_A_review_of_five_experience_briefs
https://www.researchgate.net/publication/228885117_Conservation_and_management_challenges_of_Saline_lakes_A_review_of_five_experience_briefs
https://www.researchgate.net/publication/228885117_Conservation_and_management_challenges_of_Saline_lakes_A_review_of_five_experience_briefs
https://www.researchgate.net/publication/228885117_Conservation_and_management_challenges_of_Saline_lakes_A_review_of_five_experience_briefs
https://ipbes.net/regional-assessments
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Hernández Nogue-
ro, P. (2020) Las 
salinas de Villaverde 
de Guadalimar. Uno 
Editorial, Albacete, 
314 pp. 
Albacete es una 
provincia muy rica en 
patrimonio salinero, 
con abundancia y 
diversidad de salinas 
y lagunas saladas. 
Este libro muestra 

unas de las menos conocidas, las salinas de 
Villaverde de Guadalimar, en la Sierra de 
Alcaraz. El libro está magníficamente 
documentado y cuenta con numerosas 
imágenes, tablas y cuadros. El autor ha hecho 
una exhaustiva investigación en archivos para 
apoyar el texto. En resumen, una obra 
imprescindible para los estudiosos de la historia 
de las salinas en España.  Agradecemos al autor 
el obsequio de la obra. 

 
Komarek, A. (1998) 
Österreich mit einer 
Prise Salz. Ein 
Mineral macht Ge-
schichte. Verlag Kre-
mayr & Scheriau, 
Vienna, 192 pp. 
Austria hosts one of 
the world’s most 
important salt 
heritage sites, 
Hallstatt. This salt 

mine is considered to be one of the oldest and 
richest in archaeological remains. There are 
many other salt-related sites in the country, 
too, as toponymy well shows (Salzburg being 
the most prominent example). This book 
explores the richness of Austrian salt history 
and how it has shaped power relations in the 
region, inspired the arts and literature and finds 
its footprints in today’s landscapes. The book it 
is richly illustrated and written in a light but 
rigorous style, full of local anecdotes.  

Valli, E. & Sum-
mers, D. (1994) 
Les voyageur du 
sel. Éditions de La 
Martinière, Paris, 
240 pp. 
This large book 
shows one of the 
legendary routes 
of salt trade, 
namely the salt 
caravans across 

the Himalayas. The caravans collect salt from 
Tibet and bring it to the “grain country” in 
Nepal. The route is treacherous, the cold and 
high altitude provide rough conditions. The 
authors of this book write a personal account 
of a journey with one of these caravans, which 
they did with their young daughter, Sara. The 
magnificent photographs and the 
accompanying text are truly engaging, in the 
spirit of old-fashioned adventurers and 
explorers. A book to read during long winter 
evenings indeed.    
 

Landa, M. & 
Duggleby, L. 
(2015) Salz der 
Erde. Mare 
Verlag, Germa-
ny, 348 pp. 
A massive 
coffee table 
book with full 
(double) page 

images of salt making sites and showing the 
hard work of traditional salt makers from 
across the world. The book explores both 
famous as not so well-known locations with 
high quality photographs that will make salt 
interested readers dream of journeys far afield. 
The book is accompanied by a couple of texts 
written by different experts, but its strength 
are clearly the images. The initial plan was to 
have editions in different languages, but so far 
only the German version has come out. Alas, 
the price of the book may deter many a reader.  
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¿Un futuro para las salinas de Nuévalos? 
La empresa Biocyma ha iniciado los trabajos 
preliminares para una posible puesta en valor 
de las salinas de Nuévalos (Zaragoza), por 
encargo del Gobierno de Aragón. Estas salinas 
son un conjunto de pequeño tamaño, 
dispuesto en terrazas y en relativo buen estado 
que está situado en un valle abrupto y rodeado 
de un pinar de repoblación. En esta primera 
fase, la empresa Biocyma ha sido contratada 
para determinar los valores ambientales y 
patrimoniales de las salinas y su entorno, con 
vistas a su aprovechamiento turístico. IPAISAL 
colabora en este esfuerzo con una 
caracterización del patrimonio tangible e 
intangible de las salinas, así como una 
propuesta inicial de acciones para dicha puesta 
en valor. 
 

 
 
Microplastics in salt 
IPAISAL has started a collaboration with the 
Department of Mechanical Engineering of 
ICAI/Comillas Pontifical University in Madrid to 
study the presence of microplastics in salt, 
from different solar evaporation salt making 
sites in Spain and Portugal. The selection of 
sites covers both inland as coastal salinas, and 
the scale of the activity ranges from industrial 
to artisanal and even abandoned sites. The 
research focuses on the process of salt making 
and the stages at which there is more risk of 
pollution by microplastics, so than 
management measures can be taken to 
minimize this risk.  At this stage, samples have 
been taken and the first lab tests are being run. 

Jornada científica sobre las salinas de Añana 
Como viene siendo costumbre, la Universidad 
del País Vasco y la Fundación del Valle Salado 
en Álava han organizado el pasado mes de 
diciembre una jornada científica dirigida a 
investigadores, estudiantes y otro público 
interesado, en la que se han expuesto los 
últimos trabajos de investigación realizados en 
el entorno de las salinas de Añana. Se 
presentaron los resultados de proyectos de un 
amplio abanico de disciplinas (geología, 
química, historia, arqueología, microbiología, 
entre otras). IPAISAL tuvo ocasión de 
compartir las conclusiones de su trabajo sobre 
la puesta en valor del patrimonio salinero de 
interior en España, en el que las salinas de 
Añana ocupan un lugar destacado.   
 

 
 
Rastros del neolítico en Arcos de las Salinas 
Arqueólogos de la Sociedad Española de 
Historia de la Arqueología (SEHA) y la Sociedad 
Española para la Defensa del Patrimonio 
Geológico y Minero (SEDPGYM) han hallado 
evidencia de actividad prehistórica de 
producción de sal en las salinas de Arcos de las 
Salinas (Teruel). La presencia de rastros de 
hogueras y fragmentos de cerámica datados de 
la Edad del Bronce, demuestran que en Arcos 
se produjo sal por evaporación forzada, una 
técnica habitual en la época. La primera 
referencia escrita a estas salinas es muy 
posterior, del siglo XIII. Este hallazgo se 
enmarca en el Plan Director de estas salinas, 
promovido por la Fundación de las Reales 
Salinas de Arcos.  
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Conference in Murcia 
Next 18-22 October 2021 the 14th International 
Conference of the International Society for Salt 
Lake Research (ISSLR) will take place in Murcia, 
Spain. The ISSLR was founded in 1994 to 
establish effective liaison between persons 
interested in any aspect of inland saline waters, 
to encourage these interests, and to educate 
the public in the scientific use, management, 
and conservation of salt lakes. 
 

 
 
For the first time in more than 30 years, the 
series of salt lake research conferences comes 
back to Europe! IPAISAL is assisting the 
secretariat of the event, which will be hosted 
by the University of Murcia. Please visit 
http://icslr2020.es for updates! 
 
Authors are invited to submit abstracts on 
original, unpublished research. The themes of 
the Conference are “Inland Salt Lakes, Salt 
Flats and surrounding habitats”. Abstracts 
related to the themes are especially welcome, 
but also those related to the following saline 
lake related topics: 

• Geology/Physical geography 

• Chemistry/ Chemical properties 

• Biology 

• Microbiology 

• Ecology and biodiversity 

• Related natural resources and 
ecosystem services (agriculture, 
aquaculture, etc.) 

• Conservation, management and 
heritage 

Biodiversity of Australian saline lakes, a review 
Our friend and colleague professor Brian 
Timms, from the University of New South 
Wales in Australia shared one of his latest 
works with our readers, a review on the 
biodiversity of Australian salt lakes. He would 
like to invite other scholars to write similar 
reviews on saline lakes elsewhere in the world. 
 

 
 
Abstract 
Inland saline lakes are well known to be less 
biodiverse than fresh waters. In Australia, the most 
important driver affecting biodiversity is salinity 
that imposes an inverse linear relationship. 
However, in detailed studies across a wide salinity 
spectrum, the relationship is scale dependent. This 
is mediated in part by the range of salinity tolerated 
becoming broader as the maximum tolerated 
salinity increases. Other factors of importance 
sometimes include hydrology, habitat hetero-
geneity, season, pH and oxygen, but these are 
usually not easy to quantify. Even rarer is the 
influence of colonisation by marine organisms, 
which is applicable only at some sites near the 
coastline and the influence of ionic proportions on 
the presence of some species and, hence, diversity. 
The contribution of predation or competition on 
diversity, reported in some overseas salinas, is 
suspected but yet to be proved in Australia. The 
crustacean component in saline lakes is more 
influenced by these drivers than is most of the 
insect fraction. 

 
Please find the full article here:  
https://www.publish.csiro.au/mf/pdf/MF20205 
 

 

http://icslr2020.es/
https://www.publish.csiro.au/mf/pdf/MF20205
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