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 Preface

Preface

The Caribbean has always been – and still is – a dream destination 
for Europeans and North Americans alike. However, not many 
people are aware that this region, divided into thousands of Islands, 
islets and cays, hosts an enormous diversity of plants and animals, 
with thousands of endemic species that can be found nowhere else. 
At the same time, humans have severely interfered in this world 
region, putting biodiversity under enormous pressure. 

The Botanic Gardens of the region play a crucial role in the re-
search, protection and management of the plant diversity of the 
“Green Treasure Islands” and at the same time they display the 
beauty and richness of the Caribbean plants to a broad public. 
Strengthening their position and societal influence is therefore im-
portant to preserve the natural resources of the region for future 
generations.

Ties between the Caribbean and Berlin have been very close since 
the days of Ignaz Urban, who coordinated a network of plant collec-
tors in the region, including E. L. Ekman, pioneer of 20th century bo-
tanical research in the Greater Antilles. Today, we are working even 
closer together: The Berlin research program “Cuba and the Carib-
bean” has been bringing together partners from Cuba and the Do-
minican Republic for many years for in-depth studies of the region’s 
plant diversity and its origins. We are currently working to intensify 
collaboration with Colombia, El Salvador, Honduras and Mexico and 
hope to even extend this network in the future. We are engaged in 

supporting long-term projects such as the Flora de la República de 
Cuba in close cooperation with the Jardín Botánico Nacional de Cuba 
and the Sendero Educativo as advisory partner to the Jardín Botánico 
Nacional “Dr. Rafael Ma. Moscoso” en República Dominicana. 

The present exhibition project “Green Treasure Islands” reflects 
both in its content and in its making this close interchange and 
cooperation between Berlin, La Habana and Santo Domingo. It will 
trigger interest in and bring forward our concern for a better under-
standing of the unique Caribbean flora. We hope you rediscover the 
Caribbean and enjoy the exhibition.

Berlin, La Habana, Santo Domingo, 27 Mai 2016

Thomas Borsch
Director, Botanic Garden and Botanical Museum Berlin,  
Freie Universität Berlin

Nora Hernández Monterrey
Directora General, Jardín Botánico Nacional,  
Universidad de la Habana

Ricardo Guarionex García 
Director General, Jardín Botánico Nacional “Dr. Rafael Ma. 
Moscoso“, Santo Domingo
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Cuba: Origins of an island and its inhabitants
Manuel A. Iturralde-Vinent 

The island of Cuba and the Isle of Youth, together with some 4,190 
small islands and cays that adorn the insular platform of shallow 
waters, form part of a wide “promontory” running NW-SE, that rests 
on the deep floor of the Caribbean Sea and the Atlantic Ocean. The 
approximately 111,000 km2 is home to a wide range of organisms 
that are adapted to the tropical climate with a strong oceanic influ-
ence.

The highest mountainous area that emerged in this part of the 
western Caribbean reaches its peak in the Sierra Maestra (2,000 me-
tres = m) while the remaining mountain chains seldom exceed 1,000 
m in height. The rivers and streams have relatively short courses, 
as they run from north to south, with the exception of a few more 
extensive ones running from east to west. 

The substrate includes sedimentary, magmatic and metamorphic 
rocks of Late Triassic (200 million years = Ma) and younger ages, in-
cluding ferromagnesian varieties (serpentinites and gabbros), rocks 
rich in silicon and aluminium with varied concentrations of sodi-
um and potassium (diorites, granodiorites, syenites), the extensive 
karst plains and mountains composed of calcium and magnesium 
carbonates (limestones and dolomites) and regions with volcano-
sedimentary and sedimentary rocks with a very variable compo-
sition. This geodiversity, as well as the local microclimates, which 
range from extremely humid to semi-desert, and the existence of 
extensive wetland, gave rise to a wide variety of soils that enabled 
the development of some 8,650 plant species, around 50 % of which 
are endemic. 

Such diversity is the result of the geological evolution that began 
with the break-up of the Pangaea supercontinent and the formation 
of the primeval Caribbean Sea. In this context the volcanic island 
chains emerged some 140 Ma ago, migrating from the Pacific Ocean 
into the Caribbean to form the roots of the An til les. Since that time, 
those lands that emerged were populated by algae, fungi, plants and 
probably various terrestrial animals, though there are no fossilised 
remains of the latter. 

Cuban rocks contain materials (tectites, laminated quartz) depos-
ited onto the original Caribbean sea floor, derived from the impact 
of an extraterrestrial body which collided with the Earth 65 Ma ago. 
The impact triggered huge tsunami waves and significant air and 

water pollution, wiping out all forms of life in the western Carib-
bean. The crater of impact was located at today’s Yucatan peninsula, 
a short distance from Cuba. This is why the current biota of the 
Antillean islands must have been developed after that impact.

The geography of the Caribbean continued to witness major trans-
formations until around 45 Ma ago, when the nuclei of today’s is-
lands finally arose above sea level. Since then, the Antillean lands 
have been repeatedly colonised by continental organisms. They 
came to these shores across land-bridges, whenever possible, as 
well as floating on rafts of vegetation derived from the South Ameri-
can rivers, by marine currents, carried by the Sahara winds and 
hurricanes, or as stowaways on flying creatures. 

But these predecessors of the current biota evolved in a context 
that was characterised by transformations in the topography, cli-
matic variations and competition for space and food sources. This 
gave rise to the subsequent extinction of many elements of the An-
tillean paleobiota. Over the past 500 years, the transformation of 
the ecosystems by the activities of man (large-scale introduction of 
alien species, transformation of the landscape, pollution and lately, 
climate change) have accelerated the disappearance of Cuban native 
species. 

Understanding the origins of Cuban vegetation presents quite a 
number of challenges to science when it comes to explain how the 
continental organisms were able to establish themselves in these 
islands. Some, like the palma de corcho (Cork Palm, Microcycas calo-
coma), endemic to the west of Cuba, has been dubbed “a living fos-
sil” because it is related to the flora that inhabited the continents of 
the Mesozoic Era. However, so far it has been impossible to establish 

Cuba is located on a promontory on the sea floor of the Caribbean Sea and 
the Atlantic Ocean. Photo: Fotolia
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with any degree of certainty how and where the ancestral popu-
lations of this species survived for nearly 160 million years after 
Pangea was broken up and until Cuba emerged from the sea floor 
just 45 Ma ago.

Prof. Dr. Manuel Iturralde-Vinent is Academician Emeritus at the Academy 
of Sciences of Cuba, a former curator at the National Museum of Natural 
History of Cuba and associate curator of the American Museum of Natural 
History in New York. He is the author of hundreds of articles, books and 
monographs on plate tectonics, paleogeography, paleontology and the bioge-
ography of Cuba and the Caribbean, and has developed innovative theories 
about the origins of Cuba and Antillean biota.

The Cork Palm Microcycas calocoma, endemic to Cuba, originated from an-
cestors in the continent of Pangea, many millions of years before the forma-
tion the Caribbean Sea and the emergence of the island of Cuba. Photo: A. 
Urquiola

Paleogeographic maps illustrate three moments in the evolution of the 
Greater Antilles during the Cenozoic Era. They show how the lands and their 
populations were successively isolated, leading to the development of en-
demics particular to each island or even regions within these islands. Ill. by 
M. A. Itturalde-Vinent
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Green treasures: diversity and endemism of plants in 
Cuba 
Rosalina Berazaín & Jorge Gutiérrez Amaro

Its rich diversity in species and progressive loss of habitats means 
the Caribbean is considered to be the world’s third most important 
“hotspot” of biodiversity and is given a high priority for conserva-
tion. The hotspots are areas having a concentration of species with 
high levels of endemism that face an exceptional risk of destruction.

The Caribbean islands are generally divided into three archipela-
gos, each one having a different topography and geological history: 
the Greater Antilles, Lesser Antilles and the Bahamas (Bahamas Is-
lands and Turks + Caicos Islands), covering a total area of approxi-
mately 211,108 km². The islands that form the Greater Antilles are: 
Cuba with 114,524 km², Hispaniola (currently the Dominican Re-
public and Haiti) with 76,290 km², Jamaica with 10,830 km², Puerto 
Rico with 8,959 km², Virgin Islands with 505 km² and Cayman Is-
lands with 264 km². 

The West Indian archipelago consists of more than a thousand 
islands that separate the Atlantic Ocean from the Caribbean Sea. 
They cover a distance of 2,700 km from Barbados in the east to the 
westernmost tip of Cuba. The closest distances to the continent are: 
150 km between Grenada and Venezuela (South America) and 210 
km between Cuba and the Yucatán (Mexico).

Greater Antilles
The Greater Antilles have a very complex geological history formed 
by strata from different geological eras. Western and central Cuba 
contain the fragmented remains of the North American tectonic 
plate (from the Pre-Cambrian period, approx. 1,000 million years 
= Ma ago), volcanic rocks and the oceanic crust associated with the 
Cretaceous period and limestone from the Jurassic to Lower Creta-
ceous periods. Eastern Cuba, northern Hispaniola, Puerto Rico and 
the Virgin Islands derive from the materials of the Caribbean plate 
that consists of a Jurassic (approx. 200 Ma ago) oceanic basement 
covered by deposits from the Lower Cretaceous to Tertiary periods 
(115–60 Ma ago). Jamaica and southern Hispaniola have a basement 
in the oceanic crust from the Upper Jurassic to Lower Cretaceous 
period (160–100 Ma ago), which is covered by volcanic rocks and 
limestones from the Upper Cretaceous period. 

The Greater Antilles count a total of 208 families of seed plants, 
183 of which are indigenous to the region. The most numerous fami-
lies are shown in Table 1.

In the Greater Antilles a total of 1,945 genera of seed plants are 
found, 1,447 of which are indigenous, and 181 of these are endemic. 
It is estimated that 12.5 % of the genera are endemic.

The estimated number of species in the Greater Antilles is 12,847, 
10,948 of these are indigenous, 7,868 are endemic, therefore repre-
senting an endemism rate of 72 %. 

There has been extensive destruction of natural habitats through-
out the entire region. Today the amount of remaining forests varies 
from 3 % in Haiti to about 84 % in the Bahamas, with an average of 
25 % forest cover in the Greater Antilles.

Map of ultramafic (“serpentine”) soils in Cuba.

Family Species Endemic species

Rubiaceae 903 769

Asteraceae 715 536

Orchidaceae 677 441

Fabaceae 631  353

Myrtaceae 542 494

Euphorbiaceae 538 433

Melastomataceae 451 391

Poaceae 430 133

Cyperaceae 333 88

Urticaceae 260 237

Table 1: The ten Greater Antillean plant families with the largest numbers 
of species.
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Cuba
The Cuban archipelago is located at the entrance to the Gulf of Mex-
ico. It comprises more than 4,190 islands, islets and cays. Cuba is 
the largest island at 1,600 km in length. It is 191 km at its widest 
point and 31 km at the narrowest point. The contour of its rugged 
coasts measures 5,746 km and the total surface area is 110,922 km². 
The second most important island is the Isle of Youth with a surface 
area of 2,199 km².

Two very significant aspects are the island’s topography and the 
mosaic of soils from which it is formed. Two thirds of the surface 
area of the island of Cuba are flat or slightly elevated. Four main 
mountain ranges cover a third of the island: the Guaniguanico range 
(Pan de Guajaibón, 728 metres above sea level = m.a.s.l.) in the 
western region; the Guamuhaya or Escambray range (Pico San Juan, 
1,156 m.a.s.l.) in the central region; the Sierra Maestra (Pico Real 
Turquino, 1,972 m.a.s.l.) in the southeastern region and the Nipe-
Sagua-Baracoa highlands (Pico Cristal, 1,231 m.a.s.l.) in the north-
eastern region.

Serpentine flora
The Cuban archipelago has the most diverse flora of the Caribbean 
region and comprises 195 families, 1,210 genera and some 5,991 
indigenous species of seed plants. The most common families are 
Rubiaceae, Myrtaceae, Poaceae, Melastomataceae, Fabaceae and Or-
chidaceae.

The diversity of the Cuban flora is mainly due to the mosaic of 
soil types, although relief and rainfall can have a decisive influence 
in certain areas. The most distinctive feature of the flora is its ende-
mism, which is about 53 %. The factor that has the most influence 
is the presence of ultramafic soils (fersialitic and ferralitic) which 
cover up to 7 % of the island’s surface. These soils are distributed 

across the island, forming outcrop ridges. This type of soil with its 
abundance of heavy metals, slight acidity, lack of macronutrients, 
Ca/Mg balance < 1, among other features, creates specific morpho-
logical and physiological conditions that have a particular effect 
(“serpentine effect”) on the plants. These soils present plant forma-
tions with a lower biomass, lower density and productivity. In flat ar-
eas, where the effects of human activity are predominant, there are 
savannas with palms and herbaceous plants. The serpentinophilous 
flora of Cuba occupies the third place among similar floras world-
wide. The endemic serpentinophilous species constitute one third 
of the total endemism. The exclusively serpentine endemic genera 
likewise constitute one third of the endemic genera. One example 
for typical serpentine vegetation is the shrub formation (matorral) 

Island(s) Families Genera Total species Indigenous species % Endemism

Cuba 195 1.210 (65) 6.601 5.991 (3.187) 53 %

Hispaniola 185 1.102 (32) 5.586 4.612 (2.032) 43,9 %

Jamaica 164 810 (6) 3.218 2.540 (874) 34 %
Puerto Rico & 
Virgin Islands

163 792 (1) 3.270 2.221 (305) 13,6 %

Table 2: Floristic composition of the Greater Antilles by island. The figures in parentheses refer to endemic genera and endemic species respectively.

Matorral on ultramafic (“serpentine”) soils. Photo: R. Berazaín
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of the Yamanigüey region, in the province of Moa in eastern Cuba, 
with 85–90 % endemism.

Major plant formations 
Cuban plant formations are diverse due to factors such as topo-
graphy, soils and the effect of the tropical climate, which led to the 
development of various biomes: different types of forests, thickets 
and herbaceous communities.

The forests that originally covered most of the island have been 
affected heavily by human activity including indiscriminate logging, 
agriculture, livestock, urban construction, the invasion of exotic spe-
cies, among others.

Rainforests (tropical forests and cloud forests) are found in areas of 
constant rainfalls. These forests with two or three canopies of trees, 
climbing epiphytes, shrubs and grasses with wide leaves or blades 
developed in the centre and east of the island, mainly in the moun-
tainous areas. At lower altitudes rainforests have trees reaching up 
to 35 metres (=m) in height, such as Carapa guianensis (najesí or 
crabwood), Ochroma lagopus (balsa), Sideroxylon jubilla (jubilla), Ter-
minalia aroldoi (chicharrón), palms such as Bactris cubensis (pajúa) 
and tall herbaceous plants such as Heliconia caribaea (wild plan-
tain). At higher altitudes trees can reach up to 25 m in height, as is 

the case with Beilschmiedia pendula (aceitunillo), Laplacea angusti-
folia (almendro), Ocotea cuneata (canelón), Talauma minor (azulejo) 
and palms such as Prestoea montana (palma justa). Most notably 
on ultramafic soils of the ferritic type (laterites), low forests with 
trees of up to 22 m develop, in which Bonnetia cubensis (manglillo) 
predominates.

Evergreen forests with two tree canopy layers grow in areas of 
seasonal climate with summer rains. The upper canopy can have 
deciduous elements, trees up to 30 m in height and typical species 
such as Alchornea latifolia (aguacatillo), Amaiuoa corymbosa (pita-
joní macho) and Dendropanax arboreus (angelica tree). 

In places with more prolonged periods of drought there can be found 
semi-deciduous forests with a predominance of deciduous plants 
and trees up to 25 m in height, such as Bursera simaruba (almáci-
go or gumba limbo tree), Cordia gerascanthus (yauco or baría) and 
Oxandra lanceolata (yaya or black lancewood). Both types of forests 
predominate in plains and on hills.

In alluvial and swampy soils near the coast, bosques de ciénaga or 
swamp forests grow, with trees up to 20 m in height, dominated by 
species of the Bucida genus (júcaros). 

Along permanent watercourses, gallery or riparian forests are 
found with species of the genus Callophyllum (ocujes), Lonchocarpus 
dominguensis (guamá) and the national tree of Cuba Roystonea regia.

Mangroves are coastal forests, reaching up to 15 m in height, that 
are very abundant along low-lying coastlines; Rhizophora mangle 
(red mangrove) grows in direct contact with the sea water and be-
hind it, while Avicennia germinans (black mangrove) is found on 
drier land.

Pine forests grow on special soils such as the acidic quartz sands of 
western Cuba and the Isle of Youth with Pinus tropicalis (pino hem-
bra). Pinus caribaea (pino macho) predominates on ferritic soils of 
western Cuba and Pinus cubensis (pino de Moa, Cuban pine) on fer-
ritic soils in the northern part of eastern Cuba. In the mountainous 
areas of the southern part of eastern Cuba, Pinus maestrensis (pino 
de la Maestra) grows in scattered groups in the rainforests.

Coastal thicket. Photo: R. Berazaín
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Matorrales are shrub and thicket formations. On the coasts, chalk 
limestones are home to dry thickets with stunted tree growth, con-
taining thorny plants with very small leaves. There are many arbo-
rescent cacti, such as Dendrocereus nudiflorus (aguacate cimarrón) 
as well as very small ones such as Mammillaria prolifera (West In-
dian nipple cactus). On ultramafic (fersialitic) soils in the plains of 
western and central Cuba occur dry thickets up to 4 m in height 

composed of extremely thorny plants with very small leaves, such 
as Bucida ophiticola (júcaro espinoso). In higher areas of eastern 
Cuba, the matorral consists of less thorny, sclerophyllous plants 
with larger leaves, such as Adenoa cubensis, Annona sclerophylla 
(anoncillo), Ariadne shaferi and Euphorbia helenae. In both soil types 
grow species that are typical of the vegetation of these “serpentine” 
thickets such as Phyllanthus orbicularis (alegría) and Neobracea 

Pine forest on white sands with Colpothrinax wrightii. Photo: R. Berazaín
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valenzuelana (meloncillo); Coccothrinax spp. (miraguanos) and Co-
pernicia spp. (yareyes).

The mogotes, karst formations with typically steep slopes, present 
a complex of vegetation that includes semi-deciduous forests at the 
base, plants on the cliffs or hillside and low forests on top. Although 
they appear in several areas of the country, mogotes are most charac-

teristic of the western region. The landscape of the Viñales valley is 
well known on account of the mogotes, supported by a gymnosperm 
relic, Microcycas calocoma (cork palm), the only plant species con-
sidered to be a “national monument”. The world’s best tobacco is 
cultivated in the soil of this valley. The tobacco leaves are used to 
make the cigars known as “the famous habanos from Vuelta Abajo”. 

Cuba has the largest wetland in the Caribbean, the Zapata swamp, 
with freshwater herbaceous communities containing species of the 
genera Nymphaea (water lily) and Ludwigia. On its shores grow 
large graminoids such as Gynerium sagittatum (guin, wild cane) and 
Arundo donax (giant reed), the characteristic Typha dominguensis 
(southern cattail), as well as plants of the genus Bambusa (bamboo), 
which have been introduced.

Dr. Jorge E. Gutiérrez Amaro is Assistant Professor at the National Botanic 
Garden of Cuba, University of Havana and doctor in Biological Sciences. He 
has 40 years of teaching and research experience and is collaborator and 
author of several families in the “Flora of the Republic of Cuba”.

Dr. Rosalina Berazaín Iturralde is Professor of Merit at the National Botanic 
Garden of Cuba, University of Havana. She has 45 years of research and 
teaching experience and is collaborator and author of several families in the 
“Flora of the Republic of Cuba”.

Bibl.: Acevedo-Rodríguez & Strong 2008; Acevedo-Rodríguez & Strong 2012; 
Areces-Mallea & al. 1995; Borhidi 1996; Capote & Berazaìn 1984; Myers & 
al. 2000.

Wetland, Zapata Swamp. Photo: R. Berazaín

Rainforest. Photo: N. Köster, BGBM
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Mogotes. Photo: N. Köster, BGBM
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The study, protection and management of the Dominican 
flora: the National Botanic Garden in the Dominican 
Republic 
Ricardo Guarionex García 

The Jardín Botánico Nacional en República Dominicana (engl. Na-
tional Botanic Garden in the Dominican Republic) Dr. Rafael Ma. 
Moscoso is a natural space right in the heart of the city of Santo Do-
mingo. Inside the Garden are wonderful landscapes that provide en-
joyment and pleasure to visitors. Here they can experience genuine 
and plentiful representations of the indigenous flora of the island 
of Hispaniola, especially those plants found in different areas of the 
Dominican Republic. Conceived and designed by Benjamin Paie-
wonsky, Dominican architect and landscape gardener, the Garden 
reflects the knowledge and experience that Paiewonsky acquired 
on visits to many of the most famous landmark botanic gardens in 
Europe, the United States and Latin America.

It is a well-known institution that is much valued on account of 
its educational, scientific, recreational and conservation activities. 
As a Dominican state institution, it was established pursuant to Law 
456. Construction began in 1972 and the Garden opened in August 
1976. It is named after the prominent Dominican botanist, Rafael 
Maria Moscoso (1874–1951), considered to be the father of Domini-

can botany. The Garden is located in the northern part of the city, 
covering an area of approximately 2 km² within a space that used 
to be part of a military training camp known as Material Bélico. The 
climate of the region is tropical and humid, with annual precipita-
tion of 1,366 mm and an average temperature of 25.8 °C. The soil is 
limestone in origin. Its varied topography accounts for its extreme 
natural beauty. 

The main objective behind the creation of the Jardín Botánico Na-
cional was the “study, protection and management of the Dominican 
flora”. In order to achieve its aims it has several specialist depart-
ments: Botany, Environmental Education and Horticulture, in addi-
tion to the administrative section.

JBN has important collections of live plants that are used for re-
search, conservation and recreation. The main ones being: pavilions 
of bromeliads, orchids, fruit trees, palms, medicinal plants, cacti and 
succulents, as well as a natural reserve that occupies around 40 % 
of the total area. In this reserve, in addition to the flora, visitors can 
find a very representative selection of elements of the local fauna, 
mainly birds and reptiles, including impressive colonies of the na-
tional bird of the Dominican Republic Dulus dominicus, known as 
cigua palmera on account of its close ecological relationship with 
the Dominican royal palm (Roystonea hispaniolana).

The Jardín Botánico Nacional (JBN) is the most important botani-
cal institution in the Dominican Republic. Its work contributes to 
that of important ministries such as Environment and Natural Re-
sources, Agriculture and Education. It also collaborates with univer-
sities and research centres. Within the garden and the country, the 
National Herbarium (JBSD) is of outstanding scientific importance. 
It has a collection of around 135,000 specimens from the different 
regions of the island of Hispaniola as well as from other islands 
in the Caribbean such as Cuba and Puerto Rico. This collection is 
one of the most important for those seeking to learn about the flora 
of the Caribbean islands. The JBSD was set up in 1972 by the dis-
tinguished botanist Henri Alain Liogier. He used this collection as 
a reference for the nine volumes of his Flora de la Española. This 
herbarium houses samples of the collections of botanists such as E. 
Ekman, H. Liogier, T. Zanoni, D. Dod, B. Peguero, M. Mejía, R. García 
and others. From a scientific point of view, it is notable that most of 
the baseline surveys of flora and vegetation to establish the National 
System of Protected Areas (span. Sistema Nacional de Áreas Protegi-
das, SNAP) have been carried out here.The floral clock, emblem of the JBN. Photo: B. Hernández
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During its almost forty years in existence, the JBN has served as 
an important leisure area for Dominicans and foreign visitors who 
find it a beautiful and attractive space for communing with nature. 
It also has a valuable environmental role – the Garden is regarded 
as the lung of the city of Santo Domingo. Its Environmental Educa-
tion department has developed a permanent training program for 
teachers and students in public and private schools. The Garden 
welcomes around 300,000 visitors each year; the majority are stu-
dents and teachers.

In 2016, JBN is continuing its plans for the growth and develop-
ment of the educational aspect and also of its research activities. 

This is reflected in the current establishment of an important Seed 
Bank, an educational trail and new collections of live plants. Since 
the beginning, the JBN has established valuable partnerships with 
important botanical institutions in the United States, such as the 
New York Botanical Garden, the Missouri Botanical Garden and the 
Fairchild Botanical Garden, among others, as well as with gardens 
in Latin America and Europe.

The scientific legacy of two eminent European botanists: Ignaz 
Urban of the Berlin Botanic Garden and the Swede Erik Leonard 
Ekman, have both encouraged and been a point of reference for re-
search at the JBN. Ekman collected around 150,000 samples over 

Part of the central square of the JBN. Photo: B. Hernández
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17 years’ fieldwork in the islands of Cuba and Hispaniola. It is im-
portant to highlight that the information he acquired in the field 
has guided and continues to guide many of the explorations in the 
Dominican Republic. Several of the rare and interesting species that 
make up the live collection at the JBN were discovered by Ekman 
and named by his mentor Urban, one of the scientists who had the 
most detailed knowledge of the Dominican flora, even though he 
never visited the island.

With the continuing development and changing role of botanical 
gardens worldwide, the JBN has extended its range of activities be-

yond the traditional areas of research and services, and placed an 
additional emphasis on the leisure aspect. For this purpose, it has 
built new infrastructures as well as educational trails, picnic areas 
and conference rooms.

For more than two decades, the JBN has maintained a scientific 
exchange with the renowned Botanic Garden and Botanical Muse-
um Berlin. This exchange was initially limited almost exclusively to 
scientific literature and herbarium specimens. However, in recent 
years, there has been increased communication and cooperation 
between the two institutions and the directors of both institutions 

Anacahuita (Sterculia apetala), a tree with a remarkable shape and size is one of the Garden’s attractions. Photo: B. Hernández
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have visited each others’ facilities. At present the JBN is receiving 
advice and cooperation from the Berlin Botanic Garden to guide the 
creation of an educational trail to be used for leisure and educa-
tional activities. It will also be an attraction for tourists visiting the 
Dominican Republic. 

The Jardín Botánico Nacional Dr. Rafael Ma. Moscoso is one of the 
places that not only researchers interested in learning about the 
flora of tropical America but also nature-loving tourists should defi-
nitely visit.

Prof. Dr. Ricardo Guarionex García, biologist, is currently Director General 
of the Jardín Botánico Nacional en República Dominicana, a member of the 
Academy of Sciences of the Dominican Republic and a university professor. 
He has over 30 years’ botanical experience in the islands of the Caribbean 
and has been senior editor of the Journal Moscosoa. He has published numer-
ous scientific papers and introduced new plant species to science.

Bibl.: Liogier 1982–2000; Liogier 2000; Moscosoa 1976–2015; Urban 1898–
1928.

Entrance to the Japanese Garden, via the Japane gate (Tori), one of the most visited areas of the JBN. Photo: B. Hernández
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Cuba’s National Botanic Garden, past and future 
Nora Hernández Monterrey

Botanic Gardens have been closely linked to university teaching 
since their creation over 500 years ago, which is understandable as 
their main purposes are the observation, study and communication 
of plant diversity. The approximately 1,800 botanical gardens which 
exist around the world today are spaces of intergenerational social 
engagement. They receive around 150 million visitors each year.
Today, many botanic gardens are linked to high-level education such 
as master and doctoral programmes. Most major universities around 
the world have a botanic garden (BG) or are associated with one. Ex-
amples include the UNAM BG in México D.F.; the Friedrich Schiller 
University BG in Jena, Germany; the Botanic Garden and Botanical 
Museum of the Freie Universität Berlin, Germany; the ancient botani-
cal gardens of Padua, Palermo and Pisa universities in Italy; Juan 
Carlos I Royal BG of Alcalá de Henares University in Madrid; the Va-
lencia University BG; Cordoba BG, which is associated with Cordoba 
University; Atlantic BG in Gijón, which is associated with Oviedo 
University; and Málaga University BG in Spain, among others. Resi-
dent researchers and teachers at all of these BGs conduct botanical 
research and educate graduates, masters and doctors of science. All 
of the gardens have herbaria and specialist botanical libraries, as 
well as scientific collections of living plants.

Cuba is a country rich in flora and has a highly varied vegetation. 
However, the number of national botanists before the Revolution 

was not proportional to this rich diversity. In the 19th and first half 
of the 20th centuries our flora was studied by North American and 
European scientists. Only a handful of Cubans, most notably Julián 
Baldomero Acuña Galé and Juan Tomás Roig y Mesa, brought glory 
to their country by refusing to play second fiddle to foreigners. Bo-
tanic gardens shared a similar fate: in 1959 the Carlos III BG existed 
in Havana. It was founded in 1817 on land now occupied by the Na-
tional Statehouse, and was abruptly moved to the Quinta de los Mo-
linos in 1864 when the Spanish metropolis decided to sell this land 
in order to build a railway station. Since then it has been affiliated 
with high schools and universities. An important collection of tropi-
cal economic plants, the Atkins BG, was established in the early 20th 
century on the outskirts of the city of Cienfuegos. It was managed by 
Harvard University (USA) and provided essential services to North 
American students, teachers, and scientists.

The foundation of the National Botanic Garden
On 20 October 1996, the young German botanist Dr. Johannes Bisse 
arrived in Cuba as a guest professor of the University of Havana. 
He quickly became a leading expert in Cuban flora. He met the 
Commander-in-Chief Fidel Castro Ruz, forming a fruitful friendship 
from which, in 1967, the idea emerged to create a Botanic Garden 
with a national scope. This was how, on 6 January 1968, in a speech The first provional nurseries in 1970. Photo: JBN

Greenhouse with succulent plants and cacti. Photo: K. Grotz, BGBM
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inaugurating the town of Valle Grande in what was then known as 
the Cordón de la Habana, and published in El Mundo newspaper on 
7 January of the same year, Fidel Castro first announced the crea-
tion of the Jardín Botánico Nacional (JBN – National Botanic Garden): 

“...There will also be a Botanic Garden area, covering around 500 
ha. This Botanic Garden will be run by the faculty of Botany of the 
University of Havana…”

and he continued: 
“...The aim is to develop Botanic Gardens in all provincial capitals 
which shall serve as places for study and recreation, because a 
well constructed Botanic Garden is not only extraordinarily useful 
in an economic sense, but it is also very useful as a base for stud-
ies and a place for recreation. Professors and students. We will 
inherit the herbarium and the library from the former Botanic 
Garden and from this we will begin the construction and develop-
ment of the National Botanic Garden.”

Today, the Herbarium “Johannes Bisse”, named after the scientific 
founder of the JBN, houses around 89,000 collections and 250,000 
specimens, making it the second largest collection in the coun-
try. The library has a collection of more than 400 theses, around 
4,000 book titles (4,900 items) and 1,124 titles of serial publica-
tions (22,600 items). Some 4,000 species of living plants (approx. 
250,000 individuals) are its most prized asset. Every researcher or 
teacher has an area or collection of their own scientific focus, as well 
as participating in one of the three institutional research projects 
and in other national or international projects.

Development
The JBN road network was constructed between 1969 and 1972. Ex-
isting resources were used to build permanent nursery sheds and 
the plant physiology lab, as well as preparing and adapting houses 
for the laboratories, the herbarium and the library. This stage also 
involved collecting more than 40,000 m³ of limestone rock frag-
ments for construction of the “coastal thickets” zone, aiming to re-
create this ecosystem. 

To speed up the development of the zones with larger plants, Cu-
ban palms and other shrubs were brought in from around the coun-
try, essentially to enrich the palm collections as well as the “coastal 
thickets” and “serpentine vegetation” zones. Particular importance 

was given to the make-up of the latter, with a total of 20,637 plants 
dispersed signifying a notable enhancement for these zones.

On 24 March 1984, the JBN was opened to the general public. 
Architects, botanists and engineers were given the largest and most 
complex task of designing the exhibition halls. This project, cover-
ing an area of 4,170 m² and exhibiting 1,400 species and varieties of 
plants, was inaugurated on 8 March 1987.

In July 1987, the Japanese Ambassador to Cuba suggested to the 
Ministry of Higher Education that his government could construct 
a Japanese Garden as a gift for the 30th Anniversary of the Cuban 

The Japanese garden in 1990. Photo: JBN
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Revolution. After hiring a renowned Japanese landscape architect, 
Yoshikuni Araki of Osaka, the project began in January 1989. Nine 
months after work began, the Japanese garden was cheerfully 
opened on 26 October by Commander-in-Chief Fidel Castro Ruz. 
Shortly afterwards, in 1990, he attended the presentation of a gift of 
equipment, plants and other tools on behalf of Japanese institutions 
for use in the new facility. Up until 1990, several other infrastruc-
ture projects were undertaken in the Garden: cafeterias, the restau-
rant and the social/administrative and maintenance buildings. 

The Garden today
The National Botanic Garden, founded in 1968, is a university in-
stitution, a leader in researching the flora of Cuba, bringing envi-
ronmental education to its visitors and contributing to scientific re-
search and the conservation of plants and fungi, as well as teaching 
botany at university level. Its collections of living plants provide the 
main stage for education and recreation, in line with its social com-
mitment and focus on economic sustainability. 

In 1990, at the proposal of and coordinated by the JBN, the Na-
tional Network of Botanic Gardens was created to coordinate the 
development of new botanic gardens in the country: today there are 
twelve of these in different stages of development. 

The staff of teachers, researchers and technicians carry out pre- and 
post-graduate education alongside their scientific research. The 
main lines of research are vascular plant systematics, mycology and 
the conservation of threatened plant species. One issue of the Re-
vista del Jardín Botánico Nacional is published per year as well as 
the online newsletter Bissea every three months. JBN actively par-
ticipates in the compilation and publishing of the new Flora de la 
República de Cuba.

Our environmental education professionals engage in a wide-
reaching educational programme for specific interest groups in 
the community, with particular objectives for each target group: 
children, youths, adults, botany lovers, people with disabilities and 
tourists. University-level instructors conduct guided tours through 
different zones of the Garden and our open-air or indoor collections 
exhibiting around 4,000 plant species. They stimulate visitors to en-
hance and refresh their knowledge of the Cuban flora and of the 
tropical world. One of the most important stations during environ-
mental education activities is the eco-restaurant El Bambú, located 
close to the beautiful setting of the Japanese garden. It has worked 
tirelessly to promote new plant-based eating habits, using around 
300 species and varieties. 

Nora Hernández Monterrey is Director General of the National Botanical Gar-
den of Cuba at the University of Havana.

Visitors enjoy a guided tour through the Garden. Photo: JBN

Planting of the endangered palm species Coccothrinax crinita subsp. crinita 
in a Cuban community as part of JBN’s educational activities. Photo: JBN
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Palmetum with Copernicia bayleyana in 2015. Photo: K. Grotz, BGBM
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The beginnings of botanical cooperation between Cuba 
and Germany before 1989
Hermann Manitz

Early beginnings and enthusiasm
The current research on the flora and vegetation of Cuba is inex-
tricably linked with Johannes Bisse. Max Gottfried Johannes Bisse 
was born on 30 October 1935 in Cottbus. After graduating from 
high school, he studied Biology at the University of Greifswald from 
1954–1961, which he interrupted for health reasons, and subse-
quently worked for Werner Rothmaler. After the untimely death of 
Rothmaler in 1962, he moved to Jena in 1963, where he worked for 
Otto Schwarz at the Friedrich Schiller University and completed his 
doctoral thesis on the systematic classification of Scots pine conifers 
(Pinus sylvestris) in 1965. He then became research assistant at the 
Institute of Botany of the University of Jena. His dream was to one 
day work in a tropical country. Hence, he applied for a job at the 
Ministry of Higher Education of the GDR. At the end of August 1966, 
he was offered a contract to work as a specialist and advisor in Cuba, 
initially for a period of two years. 

On 6 September 1966, Bisse’s colleagues from Jena celebrated his 
farewell at the student’s club Rosenkeller. Bisse arrived in Havana 
on 30 September 1966 and, on 2 October 1966, embarked on his first 
excursion to the north coast, which was close to where he initially 
stayed. He collected his first 14 specimens in Cuba at the Manigua 
costera al este de la Playa Mariano (coastal thicket to the east of a 
bathing beach). His first specimen with the specimen number HFC 
0001 is the adventitiously occurring tree tobacco (Nicotiana glauca 
Grah.), which is native to South America.

“Bisse came to Cuba to teach and educate, because at the time 
there were only few botanists in Cuba. Although Julian Acuña [1900–
1973] and Tomas Roig [1878–1971] were also in Cuba, they did not 
engage much in teaching. Thus, Bisse had the important task of 
strengthening and modernising botanical teaching in Cuba.” (Ánge-
la Leiva, cited in Käding 2001: 44). Initially, Bisse’s workplace was 
the old Botanic Garden in the centre of Havana. It “is very beautiful 
here, with old trees, a magnificent boulevard lined with royal palms 
and marvellous cycads […] There is also a small, but well-organised 

herbarium and a beautiful library,” he reports in a letter to Jena (all 
excerpts from letters: Archive, Herbarium Haussknecht, Jena). 

In mid-October 1966, Bisse travelled to Camagüey province in cen-
tral Cuba to examine infected banana plantations. After crossing the 

The first specimen with the specimen number HFC 0001 is the tree tobacco 
(Nicotiana glauca Grah.). Photo: Herbarium Haussknecht, Jena



21Essays · The beginnings of botanical cooperation between Cuba and Germany before 1989

I

Sierra de Cubitas, he encountered “the large serpentine savannah. 
What a sight, am running out of paper […] An abundance of small, 
divaricating shrubs, very difficult to extrude […].” Here, he collected 
specimens HFC 0046 to 0168.

At the end of October 1966, he once again had the opportunity to 
go into the field when he was asked to inspect the tomato plantations 
in Pinar del Río province. “After completing my inspection, I imme-
diately dashed to the nearby savannah, 50 m from here, formed by 
the bulbous Colpothrinax palm. What a spectacle. Entire bushes of 
Melastomataceae, growing on a wet patch […].” Bisse reported en-
thusiastically to his fellow “herbarians” in Jena.

Request for assistance
At the end of 1967, Johannes Bisse requested an assistant from 
his homeland for an expedition that was planned for the spring of 
1968 to Oriente province, in particular looking for live specimens 
that were needed by the Botanic Garden in Havana. For this reason, 
he needed a co-worker who had absolved a horticultural training 
and had previous experience with Botanic Gardens. His candidate of 
choice was Hans Lippold, curator of the Herbarium Haussknecht in 
Jena. However, the Higher Education Ministry in (East) Berlin decid-
ed to first send Egon Köhler from the Berlin Humboldt University’s 
Institute of Botany to Cuba, who then also participated in the expedi-
tion from February to May 1968 (HFC 4966-9510) and subsequently 
received approx. 650 duplicates of the collected material from Cuba. 

Only in October 1968 was Hans Lippold permitted to come to 
Cuba, where he initially stayed until May 1969 (HFC 9640-15173). 
He later returned, partly accompanied by his family, and stayed in 
Cuba from February 1970 to July 1972 (HFC 16031-23478). Apart 
from expanding the Herbarium of the University of Havana (HAJB), 
he also helped with finding practical solutions for the Botanic Gar-
den and training gardeners. 

The Flora de la República de Cuba Project
Johannes Bisse had to leave Cuba at the end of 1972, after his con-
tract, which to date had been renewed several times, had expired. He 
stayed in Jena with his wife Lutgarda González until 1974, sorting 
and labelling the duplicates of the specimens he had collected in 
Cuba and sent to the Herbarium Haussknecht in Jena. 

After a long preparation period, the Ministry of Higher Education 
of the GDR and the Ministry of Education of the Republic of Cuba 

signed a cooperation agreement on the joint exploration of the flora 
of Cuba on 27 November 1974. The main objectives were the explo-
ration of Cuba’s natural plant resources and the publication of the 
findings in an inventory – the Flora de la República de Cuba – as well 
as the mentoring and training of young Cuban colleagues.

The collecting expeditions that were agreed upon already began in 
the year after the agreement was signed and were spearheaded by 
Johannes Bisse and Friedrich Karl Meyer from July to October 1975 

Johannes Bisse (1935–1984). Photo: Herbarium Haussknecht, Jena
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(as of HFC 26552). In subsequent years, more scientists partici-
pated. From Jena: Helga Dietrich, Karl-Friedrich Günther, Gerhard 
Klotz, Lothar Lepper, Hans Lippold, Hermann Manitz, Friedrich 
Karl Meyer and Host Schaarschmidt. From Berlin: Manfred Bässler, 
Christa Beurton, Egon Köhler, Dieter Mai, Birgit Mory, Ursula Rän-
del, Carsten Schierarend, Gerrit Stohr and Walter Vent.

On the Cuban side, Luis Rojas and Jacobo Jack Duek initially par-
ticipated as collectors; in subsequent years they were accompanied 
by many of Bisse’s students. Some of them being his colleagues 
later: Alberto Álvarez, Alberto Areces, Ileana Arias, Rosalina Bera-

zaín, Marta Aleida Díaz, María Elvira Duharte, Lutgarda González, 
Jorge Gutiérrez, Ángela Leiva, Matilde de la Luz, Suzana Maldonado, 
Cristina Panfet, Rosa Rankin, Alicia Rodríguez, Miguel Rodríguez, 
Carlos Sánchez, Hildelisa Saralegui and Armando Urquiola, as well 
as technical staff members like Rita Medina and Idelfonso Silva.

The fatal accident of Johannes Bisse on 19 December 1984 was a 
tragic loss for the project. The final collecting expedition within the 
framework of the Flora de la República de Cuba (up to HFC 68426) 
took place in October 1989 with the participation of Hermann Ma-
nitz and Gerrit Stohr. 

After collecting: preparing and placing the plant material. From left: Ramona Oviedo, Idelfonso Silva, Rosa Rankin Rodríguez, Jorge Gutiérrez Amaro. Cuba, 
Guantánamo province: Baracoa. Camp on Altiplano de la Mina Iberia, 14. 04. 1985. Photo: L. Lepper
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The first set of all specimen collections, including the unicate speci-
mens, was deposited at the Herbario Prof. Dr. Johannes Bisse of the 
Jardin Botánico Nacional in Havana (HAJB), the second set went to 
Herbarium Haussknecht of the Friedrich Schiller University of Jena 
(JE), and the third set went to Berlin and is now kept at the Botanic 
Garden and Botanical Museum of Berlin-Dahlem (B). It is quite re-
markable that, to date, 460 of the specimens collected until 1989 
turned out to be type specimens, which means that they were used 
as a basis for the description of previously undocumented plant spe-
cies.

At first, all attempts at continuing the project in such a way after 
1990 failed. During and after the phase of German reunification, 
with the GDR as contractual partner having fallen out, there were 
various initiatives and declarations of intent, but they came to noth-
ing, until the Botanic Garden and Botanical Museum  Berlin became 
part of the constellation. 

The mycology collection of the University of Habana
Between 1968 and 1971, Hanns Kreisel from the University of 
Greifs wald was guest professor at the University of Habana. He 

Cuba, Holguín province: Sierra del Cristal, Loma El Gallego, camino al La Zanja, 29. 04. 1985. Photo: L. Lepper
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started a mycological work group at the Jardín Botanico Nacional 
under the leadership of Miguel Rodríguez and established a fungus 
herbarium. The first collection (HAJB–M001) dates back to 9 Sep-
tember 1968 (Cookeina sulcipes). Nowadays, the mycological col-
lection in HAJB comprises 12,000 specimens. Günter W. R. Arnold 
from the University of Jena, who worked at the INIFAT Research 
Institute in Santiago de las Vegas from 1980 to 1986, also helped 
build up the collection 

A joint venture of science academies: the first Cuban-German 
“Alexander von Humboldt Expedition”
Between November 1967 and March 1968, the Institute for Crop 
Plant Research in Gatersleben of the German Academy of Science in 
Berlin joined forces with the Cuban Academy of Science in Havana 
to carry out a joint zoological and botanical collecting expedition. It 
took place in the provinces of Pinar del Río, Oriente and Las Villas. 
Most of the botanical specimens were collected by Siegfried Danert 
(1,300 pteridophytes, in GAT and HAC), Rudolf Schubert (250 moss-
es and 150 lichens, in HAC and HAL) and Martin Schmiedeknecht 
(550 fungi, in HAC and JE).

Dr. Hermann Manitz, the former curator of the Herbarium Haussknecht at 
Friedrich Schiller University in Jena, is staff member of the Flora de la Repú-
blica de Cuba, responsible for maintaining the bibliography, and also custo-
dian of the Cuban collections in Jena (JE).

Bibl.: Käding 2001; Klotz 1975; Lepper 1992; Rieth1969.



25Essays · The beginnings of botanical cooperation between Cuba and Germany before 1989

I

Standing: Lothar Lepper,  Jorge Gutiérrez Amaro, R. Dolmus (Nicaragua), Johannes Bisse. Seated: Helga Dietrich, Rosa Rankin Rodríguez, Christa Beurton, 
Marta Valentin, Idelfonso Silva. Cuba, Guantánamo province: Palenque, Sierra Friol, Loma Bernardo, 21. 05. 1983. Photo: L. Lepper
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Knowing to preserve – botanical exploration and the 
Flora de la República de Cuba
Rosa Rankin Rodríguez & Werner Greuter

It is generally accepted that the first and basic condition for the 
conservation of biodiversity is the knowledge of the organisms 
themselves. Since 1992, when the world’s nations signed the Rio 
de Janeiro Convention on Biological Diversity, the deplorable lack of 
complete and modern inventories of flora and fauna or of manuals to 
help identify and know plant and animal species was noted. The low 
number of experts in systematics and the scarceness of resources 
for their discipline were stigmatised and became known as the “tax-
onomic impediment”. Awareness of the imperious need to remove 
that impediment resulted in the Darwin Declaration of 19981, which 
triggered the revival of alpha-level biology.

Perhaps not quite coincidentally, the same year 1998 saw the 
publication of the first two volumes of a work designed to serve as 
a modern basis for the conservation of Cuba’s biological heritage: 
the Flora de la República de Cuba. That work aims to describe and 
illustrate all plants of the island – eventually algae and fungi as well. 
It results primarily from a collaboration endeavour of Cuban and 
German scientists, which began in 1966 with a series of collecting 
campaigns, even though it was slow in yielding tangible results2.

In Cuba with its surface area of merely 105,000 km2, grow more 
than 7,000 species of vascular plants, half of which are endemic, 
that is, not to be found in any other part of the world3. Almost half 
of the species assessed to date (with 30 % still missing) are consid-
ered to be threatened, 650 are endangered or critically endangered, 
and 32 are believed to be extinct4. For many plants no details are 
known, not even their whereabouts, supposing they still exist. The 
purpose of a Flora is to assemble in one place the total knowledge 
on any one plant: distribution, ecology, distinctive features, proper-
ties (both positive and negative) – and also to highlight what we do 
not yet know. A good Flora is at the same time an encyclopaedia of 
knowledge and a gap analysis – and the gaps are still countless, not 
only in Cuba!

Despite being the first land discovered in the New World – in 1492 
by Christopher Columbus – Cuba was late to be explored from a 
botanical point of view. Whereas naturalists from France and Eng-
land, in the 17th and 18th centuries, were pioneers in investigat-
ing the natural resources of their territories (Charles Plumier for 

Guadeloupe, Martinique and Hispaniola, Hans Sloane and Patrick 
Browne for Jamaica); whereas the Austrian Nikolaus Jacquin and 
Olof Swartz of Sweden, in their Caribbean travels, made only short 
stopovers in Cuba; whereas the German Alexander von Humboldt, 
known as the “second discoverer of Cuba”, collected in that island 
barely 156 of the thousands of neotropical plants of his whole ex-
pedition5; whereas, therefore, plant treasures that came from other 
Caribbean islands were described in many works all over Europe, 
little or nothing was published in Spain, the owner of Cuba (as well 
as Puerto Rico and the east of Hispaniola). The royals in Madrid and 
their ministers, with few exceptions, neglected the exploration of 
the natural wealth of their colonial territories. After the pioneering 
expedition of the physician and naturalist Francisco Hernández to 
Mexico (1571–1576), who stopped in Havana on the way, more than 
two centuries were to elapse before botanical exploration of Cuba 
started for good.

Studying herbarium specimens at the Jardín Botánico Nacional, February 
2012. Photo: R. Rankin Rodríguez
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First came Martin Sessé of Aragon, leader of the Royal Botanical Ex-
pedition to New Spain (1787–1803), who resided in Havana for near-
ly two years between 1795 and 1798; and two naturalists of Count 
of Mopox’s Royal Commission of Guantánamo: in 1797 Balthasar 
Manuel Boldo of Zaragoza and, after his death in 1799 and until 
1802, Havana-born José Estévez6. Most Cuban plants collected by 
Boldo and Estévez and all those of Sessé came from the surround-
ings of Havana; but Boldo, as companion of the Count of Mopox, 
had started with exploring Guantánamo and from there had crossed 
the island in its whole length. By the early 19th century, abundant 
mainly botanical material collected by these expeditions had been 
received in Madrid. Both Sessé and Boldo & Estévez produced bulky 
manuscripts in which many species new to science were described. 
Partly for lack of interest and support by government and partly 
due to relocation or premature death of the authors, these treasures 
of biological science suffered the same fate as the old manuscripts 
of Hernández: instead of being published to lay the foundations for 
Cuban botanical science they were filed away. Rediscovered after a 
century or more of neglect, nothing of their content was still novel: 
their immense initial value had vanished7.

In the first half of the 19th century, the main sources of Cuban 
plants for European botanists were the successive directors (1818–
1823 and 1823–1835) of the newly founded Botanic Garden of Ha-
vana: the Creole José Antonio de la Ossa and the Spaniard Ramón de 
la Sagra. Both sent their collections for study, not to Madrid but to 
Augustin – Pyramus de Candolle in Geneva, who identified and used 
them for his monumental Prodromus8. Back in Europe, Sagra settled 
in Paris to publish his multi-volume Historia física, política y natural 
de la Isla de Cuba9. He brought with him his collections of plants and 
animals and offered the former to French botanist Achille Richard, 
who made them the basis of the phanerogamic portion of the Histo-
ria, published under his authorship between 1845 and 185610. This 
became the first Flora of Cuba, complete with the exception of ferns 
and fern allies. It includes the description of the 1,248 species of 
flowering plants known on the island at that time, of which no less 
than 450 were considered new to science. There is also a French 
translation of the work, which owing to the death of Richard in 1852 
was never completed11.

The era of in-depth floristic exploration began with the arrival in 
Cuba, in 1856, of the American Charles Wright. In twelve years of 
almost continuous collecting campaigns, commissioned by Harvard 

professor of botany Asa Gray, who received and distributed the col-
lected material, Wright visited primarily the richest and most in-
accessible areas in the Oriente province and at the western end of 
Cuba. He collected about 4,000 numbers of vascular plants, each in 
40 parts as Gray had instructed, and therefore each number gener-
ally comprises plants collected at different dates in various places, 
sometimes belonging to more than one species. Wright discovered 
countless new taxa, most of them described and named between 
1860 and 1866 by August Grisebach, professor at Göttingen12. Many 
of these novelties are exceedingly rare, often never met again after 
their initial discovery, the difficulty of their quest being exacerbated 
by the fact that Wright’s collecting localities were given in general 
terms only, and even what little he had noted in the field was often 
lost in the process of labelling and distribution of the specimens. 
It is to be feared that many if not most of these “ghost species” are 

The editors of the Flora de la República de Cuba, Rosa Rankin Rodríguez and 
Werner Greuter, present volume 17 (Poaceae I) to the autor, Luis Catasús 
Guerra (centre). 13th National Workshop of Flora de la República de Cuba, 
Jardín Botánico Nacional, February 2012. Photo: R. Rankin Rodríguez
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irretrievably lost, the vegetation in many areas visited by Wright 
having meanwhile been profoundly altered by humans.

Grisebach’s work of 1866, without qualifying as a proper Flora, 
is the second attempt to present a complete inventory of the flower-
ing plants of Cuba. The third inventory, written by Wright himself, 
was originally published in instalments in a local journal, between 
1868 and 1873, then as a book under the inappropriate authorship 
of Wright’s friend and Havana host Francisco Adolfo Sauvalle13. The 

years following Wright’s campaigns were not favourable to field 
work due to the independence wars. The most prolific Cuban bota-
nist of that period was Manuel Gómez de la Maza y Jiménez, biblio-
grapher and professor of botany at Havana University, who authored 
a Flora de Cuba (his doctoral thesis), a two-volume Flora Habanera, 
and many other works compiled from a variety of sources14.

In the last years of the 19th and early decades of the 20th centu-
ries one notes the presence of many North American collectors in 
Cuba. It is the era in which the United States managed to incorpo-
rate Cuba into their sphere of influence, first through Spain’s formal 
cession of the island and its occupation by US troops (1899–1902), 
then by political monitoring of the new Cuban government to safe-
guard US interests, culminating in a second military intervention 
(1906–1909). One notes a succession of botanical explorers in that 
period, to begin with Robert Combs of Iowa (1895–1896 in Cien-
fuegos). Most decisive was the influence of Nathaniel Lord Britton, 
founder and first director of the New York Botanic Garden. Start-
ing in 1903 he himself, together with his wife, visited Cuba several 
times; he also prompted his collaborators, notably Percy Wilson and 
John A. Shafer, to explore the island in all its parts, with the re-
sult that tens of thousands of plants were collected, including many 
newly discovered species15. The Smithsonian Institution in Wash-
ington, hosting another major US herbarium, joined the exploration 
activities by sending to Cuba the grass specialist Albert S. Hitchcock 
and the pteridologist William R. Maxon. Two Cuban institutions run 
by Americans were also involved: the Central Agronomic Station of 
Santiago de las Vegas (F. S. Earle, C. F. Barker, and numerous collabo-
rators) and the Botanic Garden of Cienfuegos in Soledad, founded in 
1901 by Edwin F. Atkins, which served as Cuban home base to the 
collector John G. Jack of Harvard’s Arnold Arboretum.

Mention must be made of the eminent Swedish specialist Erik L. 
Ekman, who between 1914 and 1924 explored the flora of the whole 
island, including the high mountain ranges in the centre and east, 
collecting nearly 20,000 numbers. That plant material was sent to 
Stockholm and was studied mainly by Ignaz Urban in Berlin16. It 
constitutes the most important contribution of a single person to 
the knowledge of the Cuban flora and is particularly valuable due 
to the fact that the labels, based on Ekman’s field notes, contain 
accurate, detailed and reliable data, for each plant, on the collecting 
localities, the environment, and even sometimes on properties and 
vernacular names.

Engraving of Hibiscus costatus, published in the botanical part of the Historia 
of Sagra (1855: pl. 15). BGBM, Bibliothek
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Several Cuban botanists were active from the first half of the 20th 
century onward. Among them are Juan Tomás Roig y Mesa, assidu-
ous collector and expert of the properties and uses of plants as well 
as their common names17, Antonio Ponce de León y Ayme, founder 
of the Cuban Botanical Society, and Julián Baldomero Acuña Galé. 
Both Roig and Acuña were eminent connoisseurs of the flora and 
owners of important herbaria, which today form the core of the bo-
tanical collections of the Institute of Ecology and Systematics (HAC) 
in Havana. The “Day of the Cuban Botanist”, February 27, was de-
clared in 2000 to celebrate the centenary of Acuña’s birth. The three 
best known and most prolific exponents of Cuban floristics, howev-
er, were members of the clergy, brethren of the Order of John Baptist 
de La Salle, of French origin: one a Canadian of Montréal, Conrad 
Kirouac (Brother Marie-Victorin, 1885–1944)18, the other two resi-
dent in Cuba: Joseph Sylvestre Sauget (Brother León, 1871–1955) 
and Henri Eugène Liogier (Brother Alain, 1916–2009), the first of 
whom began and the second completed Flora de Cuba, a work in five 
volumes plus supplement19, which only lacks vascular cryptogams 
(ferns and fern allies). Their herbarium is included in HAC.

After the Revolution, the activities of the La Salle Order in Cuba 
having come to an end, a new generation of Cuban botanists arose 
and the current era began, in which Germany became Cuba’s main 
botanical partner20. It was initiated by Johannes Bisse of Jena and 
linked with the foundation of the National Botanic Garden, part of 
Havana University, with the concomitant development of its herbar-
ium (HAJB). In its current phase, collaboration includes the prepara-
tion and publication of a modern, critical and exhaustive Flora for 
the country’s vascular plants as well as a preliminary catalogue or 
checklist of its genera, species and subspecies.

A Flora of this type implies a complex set-up and well conceived 
organisation. Currently more than 60 contributors are working at 
it, two thirds of them Cuban, who are busily writing the accounts of 
several families. They must conform with detailed editorial guide-
lines21, which ensure that the work be as uniform as possible in 
appearance and content. Two editors – the authors of the present 
essay – assist the contributors in their work, cutting, amplifying 
and correcting their initial texts. We are supported in our task by 
one expert bibliographer and are backed by a National Scientific 
Committee with members from various institutions of the Cuban 
capital and provinces, themselves experts in different plant groups. 
The family accounts are based on the critical study of the Cuban 

(and some foreign) specimens kept in the world’s major herbaria, 
which on the one hand permits to assess and describe the variabil-
ity of each taxon and, on the other, to establish and map its distri-
bution on the island. Data for each plant sample, drawn from the 
label texts, are collated in a data bank accessible on the Internet for 
interactive consultation22. That same data bank, through an apposite 
programme, also permits the automated production of distribution 
maps. Another aspect of great value to the user is illustration, which 

Drawing of Elaeodendron attenuatum in the Flora de la República de Cuba 
(Mory 2010: 36). Original by C. Hillmann-Huber, BGBM
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is provided at least for every genus and ideally for all species, ini-
tially in the form of drawings of habit and important details, increas-
ingly replaced, in recent volumes, by photographs and micrographs.

The Botanic Garden and Botanical Museum Berlin (BGBM) hold 
a pivotal position in this whole process, for possessing and making 
freely available to the Flora project many facilities that are currently 
lacking in Cuba: one of the best and most complete botanical librar-
ies worldwide; an efficient policy of international herbarium loans; 
a team of highly competent bioinformatics specialists; laboratories 
with equipment for gene sequencing, macro photography and elec-
tron microscopy; and graphic services to process the illustrations. 
In the last 20 years, the BGBM has welcomed Cuban botanists for 

no less than 78 stays of one to several months, offering them accom-
modation and, with the support of other institutions, covering their 
travel expenses. In recent times, this support falls within the frame-
work of a cooperation agreement between Berlin and the National 
Botanic Garden of Cuba, signed in the summer of 2009.

By providing its services and structures to the Flora de la Repú-
blica de Cuba programme, the BGBM, on the one hand, lends size-
able support to the development of biological sciences in Cuba and, 
on the other, contributes to the conservation of biodiversity in one 
of the richest and most threatened regions of our planet. It is much 
to be hoped that this contribution can be maintained in the future. 
To date, 21 volumes of the Flora have been published, with the ac-

14th National Workshop of Flora de la República de Cuba. Cuban and Berlin botanists. Jardín Botánico Nacional, March 2013. Photo: R. Rankin Rodríguez
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counts of 91 families, 455 genera and 1,835 species, which corre-
sponds to about a quarter of the total number, disregarding non-
vascular cryptogams (bryophytes, algae, fungi and lichens), which 
are still missing altogether. Anyway, the Flora itself and the floristic 
inventory (checklist) based on it are important elements for compli-
ance, on the part of the Republic of Cuba, with the objectives of 
the Global Taxonomy Initiative23 launched under the Convention on 
Biological Diversity24.

Rosa Rankin Rodríguez, PhD, is Director of Research at the National Botanic 
Garden of Havana University and head of its Herbarium (HAJB). She has 
authored more than 40 articles on the flora and vegetation of Cuba and has 
contributed the treatments on seven plant families to the Flora de la Repú-
blica de Cuba, whose co-editor she has been since 2004.

Werner Greuter, professor emeritus and former Director of the Botanic Gar-
den and Botanical Museum Berlin-Dahlem, is an internationally renowned 
plant taxonomist, one of his specialties being the Cuban flora. He has been 
editor of the Flora de la República de Cuba for the last 16 years.
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Work for the Flora de la República de Cuba keeps yielding newly discovered 
species, such as Hygrophila urquiolae (here an isotype) described and named 
in 2009. Photo: I. Will, BGBM
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International Cooperation with a long tradition: Caribbean 
plant diversity in the focus of research 
Susy Fuentes & Thomas Borsch 

The Caribbean is one of the most important hotspots of global biodi-
versity with 3,000–4,000 species of vascular plants per 10,000 km², 
and a high endemism of more than 60 %. At the same time the hu-
man footprint in the region is very intense, so that biodiversity 
comes under pressure. 

For almost 150 years, botanists from the Botanic Garden and Bo-
tanical Museum Berlin (BGBM) have been fascinated with the re-
gion and are involved in the research on its unique flora. The histori-
cal legacy of research on the Caribbean plant diversity is indivisibly 
interconnected with the work of Ignaz Urban (1848–1931, second 
director as a contemporary of Adolf Engler), whose work Symbolae 
Antillanae still counts among the standard references for the West 
Indies. Its eighth volume represents the first Flora of Hispaniola, 
published from 1920–1921. Thanks to Urban’s tireless research 
activities, the BGBM is privileged to host very prominent and valu-
able historical botanic collections, such as specimens collected by 
Erik L. Ekman (1883–1931), Baron Heinrich Franz Alexander von 
Eggers (1844–1903), Paul Sintenis (1847–1907) and Leopold Krug 
(1833–1898). 

In addition to these historical collections of the Westindisches Her-
bar assembled by Ignaz Urban and Leopold Krug, the second pillar 
which continues to grow to the present day, is formed by the col-
lections made in the context of the Flora de la República de Cuba 
project. These collections have been assembled in several sets ever 
since the project started as a collaboration between botanical in-
stitutions in Cuba and the GDR. From that period our institution 
has received 22,300 herbarium specimens. Thanks to the generous 
financial support of the Friends of the BGBM society, these activities 
have been continuously accompanied by field trips and a program of 
research internships supporting the generation of Flora treatments. 
In addition, a workshop (taller de la Flora de Cuba) is held annually 
with the goal of facilitating exchange between the botanists working 
on the Flora project, presenting new findings and the new volumes 
of the Flora published each year. 

Since 1993, Werner Greuter (BGBM director from 1978–2008) 
and Rosa Rankin Rodríguez (Jardín Botánico Nacional, Universidad 
de la Habana) have jointly edited the taxonomic treatments for the 

Flora de la República de Cuba which are authored by numerous spe-
cialists from Cuban institutions, BGBM and other botanic gardens 
and herbaria worldwide. It is worth mentioning that the Flora de 
la República de Cuba is one of the most comprehensive plant in-
ventories of a tropical country, including not only full descriptions 
and keys for identification but also distribution maps, illustrations, 
photos and other useful information. The taxonomic research cen-
tered on the Flora de la República de Cuba is a cornerstone of our 
work, with a long way to go: the 21 volumes published to date cover 
just 26 % of the total of flowering plant and fern species estimated 
to occur in Cuba. It is encouraging to see more productivity with 
higher numbers of species treated in more recent years, but still the 
research in the context of the Flora has to be increased in order to 
finish the Flora in the next 10 or 20 years. Among others, there are 
huge families such as Compositae (sunflower family) and Rubiaceae 
(coffee family) that still have not been treated.

The activities centred on Cuba have since then become part of 
one of BGBM’s regional focus points in research. Actually, the pro-
gramme on Cuba and the Caribbean aims at getting to know the 
patterns and better understanding the processes that have led to the 
extraordinary biodiversity of the Caribbean. Using field, herbarium 
and molecular lab methods, as well as current bioinformatics tools, 
we want to illuminate the origin and evolution of the Caribbean Flo-
ra. We therefore focus on selected lineages across flowering plants 
and ferns that can be studied in great detail and that show both high 
levels of endemism in the Caribbean islands but are also widespread 
in the Neotropics. Tracing the next relatives on the adjacent conti-
nental lands of Mexico, Central and South America allows insights 
into migration patterns. At the same time, a regional comparative 
approach is necessary to understand species limits. For this reason, 
we are working on building a wider network of scientific partners in 
the Dominican Republic, Mexico, Honduras, El Salvador and Colom-
bia in order to strengthen the collaboration and exchange of scien-
tists in the region. Field work in the different partner countries has 
actually resulted in the collection of more than 30,000 specimens in 
recent years with duplicate sets accessible in the countries of origin 
and Berlin. 

Fieldwork also provides the material for the study of several 
groups of flowering plants that we have selected as model groups in 
order to achieve an in-depth understanding of their evolution. These 
model groups include the genera Buxus (Cuba has 37 species most 
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of which are endemic; Buxaceae), Coccoloba (Cuba has 34 species 
most of which are endemic, Polygonaceae), the whole subfamiliy Aca-
lyphoideae of the Euphorbiaceae, Phyllanthus (Cuba has 46 species, 
many of them are endemic, Phyllanthaceae), and the coffee family 
(Rubiaceae) – the last being the most species-rich of all Caribbean 
plant families. In addition to the study of morphological characters, 

genetic analyse; in the laboratory nowadays play a key role. In order 
to understand the relationships of all species of the model group, we 
use the information entailed in DNA molecules of the plant genom-
es. Mutations in the DNA are inherited, so that their joint presence 
in descendant species can illuminate that these are actually derived 
from a common ancestor. For our investigation we use specific parts 

Natural reserve of the Jardín Botánico Cupaynicú, Sierra Maestra, eastern Cuba 2012. Photo: S. Fuentes Bazan, BGBM
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of the genome (selected genomic regions called molecular markers), 
which are sequenced for large numbers of samples corresponding 
to individual plants. These obtained nucleotide sequences are then 
aligned in matrices that allow the comparison of the sequences of 
the same genomic regions between different species and individu-
als. The use of specific algorithms by computer programs allows us 

to generate phylogenetic trees showing the inferred evolutionary 
history. These trees are fundamental results. For example, trees tell 
us if a genus constitutes a natural group or if two morphologically 
similar species, so far determined by morphology, are close relatives 
or in fact appear in different parts of a tree, indicating that the ob-
served morphological features may be independent adaptations to a 

Fieldwork in the Parque Nacional Alejandro de Humboldt, Meseta del Toldo, La Melba, eastern Cuba, April 2015. Photo: S. Fuentes Bazan, BGBM



35Essays · International Cooperation with a long tradition: Caribbean plant diversity in the focus of research

I

pollinator or habitat type. And, most importantly, phylogenetic trees 
can be used to further study the diversification of a plant group in 
time and space.

For example, our recent results on the Acalyphoideae show that 
this diverse lineage of tropical plants has evolved several unique 
Caribbean clades that started to diversify on the islands from the 
Miocene onwards (about 9 million years ago). The most successful 
of these Caribbean clades in terms of the numbers of species they 
evolved are the Leucocroton-Lasiocroton-Garciadiella-clade (all three 
genera being Caribbean endemics) and the Acidoton-Platygyna-clade 
(endemics of Hispaniola and Cuba, respectively) as well as a few 
smaller lineages with Caribbean endemic species. A surprise of 
this study was that the ancestors of the Caribbean endemics came 

mostly from Mesoamerica and Mexico, whereas a colonisation from 
northern South America via the Lesser Antilles is of much lesser 
importance. These findings were possible by calculating a so-called 
molecular clock on the basis of our DNA sequence data. This method 
uses the fact that mutations in DNA accumulate over time. By cali-
brating some nodes of the big Acalyphoideae tree with fossils, the 
age of all other nodes can be estimated. Moreover, ancestral areas 
can be reconstructed and migration routes detected, even if they 
took place millions of years ago. 

Morphological and physiological characters of the Cuban species 
often evolved under very specific environmental conditions. Most 
important are adaptations to serpentine soils derived from ultrama-
fic rocks with high concentrations of nickel and chromium. Research 

Buxus koehleri, an endemic that only grows on serpentine soils of Cuba, was described a s new to science in 2013. Photo: 
P. González Gutiérrez
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carried out in the course of the PhD project of Pedro González Gu-
tiérrez on the genus Buxus shows that adaptations to high nickel 
concentrations have essentially shaped the species diversification 
in the genus, with many species even being hyperaccumulators of 
this heavy metal. 

The recognition of natural biological entities is not only relevant 
for understanding the biogeography and origin of the Cuban and 

Caribbean flora but also matters at the species level: evolutionary 
methods are now routinely used to understand species limits. The 
obtained knowledge is a basis for modern taxonomic treatments 
(e.g. in Flora de le República de Cuba). In Cuba alone, this research 
leads to the recognition of several new flowering plant species that 
are described as new to science every year. Once a reliable taxo-
nomic treatment including keys for identification is available, the 

Phyllanthus sp. in the Parque Nacional Alejandro de Humboldt, Meseta del Toldo, La Melba, eastern Cuba, April 2015. Photo: B. Falcón
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distribution of species can be assessed, based on correctly identi-
fied herbarium specimens. The results are for example summarized 
in the Flora de Cuba database (http://ww3.bgbm.org/FloraOfCuba/), 
which therefore provides an important tool for biodiversity conser-
vation and conservation planning. Information on the distribution of 
species allows us to assess for example in which areas these plants 
occur and which species are already present in protected areas.

At the same time our programme has the task of disseminating 
knowledge – together with our partner institutions – to the gen-
eral public in Cuba, the Dominican Republic, Honduras, El Salvador, 
Mexico and Germany. As one of the major activities in this context 
apart from this exhibition, we are supporting the development of a 
learning path (camino de aprendizaje), with various installations for 
education about plant diversity, which is being built in the National 
Botanic Garden of the Dominican Republic in Santo Domingo. The 
project aims at introducing the amazing biodiversity of Hispaniola 
to the general public with a special focus on plants that play an 
important role in the traditions and daily life of the island. Draw-
ing attention to the special role and vulnerability of endemic plant 
species, the path will highlight the importance of the preservation 
of these plants’ natural habitats, hoping to strengthen and support 
national conservation strategies in the country. Only if the identity 
as well as the processes of evolution and adaptation to the vulner-
able ecosystems are well known and understood will it be possible 
in the long term to develop a better strategy for conservation and 
sustainable use of natural resources in the Caribbean. 

Dr. Susy Fuentes Bazan is coordinator of the research programme on Cuba 
and the Caribbean at the Botanic Garden and Botanical Museum Berlin since 
2012. She is specialist in phylogeny and evolution of vascular plants and mo-
lecular systematics. Her research interests include biogeography of vascular 
plants and the taxonomy of Chenopodiaceae.

Prof. Dr. Thomas Borsch is director of the Botanic Garden and Botanical Mu-
seum Berlin and professor for systematics and biogeography of plants at the 
Freie Universität Berlin. His research interests include the diversity and evo-
lution of the Flora of the Caribbean including the surrounding continental 
areas.

Bibl.: Barthlott & al. 2005; Cervantes & al. 2016 (in press); Greuter & al. 1994.

Lasiocroton microphyllus (Euphorbiaceae) is endemic to Cuba and belongs to 
the Leucocroton-Lasiocroton-Garciadiella-clade. Photo: P. González Gutiérrez

Coccoloba shaferi. Photo: N. Köster, BGBM
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Ignaz Urban – Caribbean research in Dahlem
Kathrin Grotz

Ignaz Urban (1848–1931) never left Europe, and yet he contributed 
more to the understanding of the flora of the West Indies than any 
other single person. He devoted almost 40 years of his life to the 
exploration of the flora of this region and described hundreds of 
Caribbean plants as new to science. The West Indian Herbarium, 
which he compiled from scratch throughout his life as a researcher, 
included approximately 90,000 specimens at the time of his death. 
Urbans monumental nine-volume Symbolae Antillanae is still an in-
dispensable reference work for all those who want to explore Carib-
bean plant diversity.

Today, with the Caribbean only a few flight hours away, it is dif-
ficult to understand how this achievement had been possible wi-
thout direct contact with nature. Urban was certainly very expe-
rienced in the identification and description of dried plants from 
herbarium specimens, with an excellent judgement for systematic 
and taxonomic relationships. But this does not fully explain the 
immense achievement of this “armchair botanist”. With energy 
and perseverance, Urban built up a global network of expert local 
collectors and specialist correspondents, and secured the financial 
support of patrons and institutions, thus enabling the rise of Berlin-
Dahlem to one of the most important centres of Caribbean research 
of the early 20th century.

Born on January 7th 1848 as the son of a wealthy brewery owner 
in Warburg, Ignaz Urban studied at the Universities of Bonn and 
Berlin and learned from the best of his time: Alexander Braun, Karl 
Koch, Paul Friedrich August Ascherson and Leopold Kny. After a 
short detour to school-teaching he began his career as first assistant 
at Berlin’s Royal Botanic Garden and Botanical Museum in 1878. 
His duties included participation in the Flora Brasiliensis project, a 
monumental synopsis of the Brazilian plant world, which he would 
later take over as the person responsible and complete in 1906 with 
a total of 15 large-format volumes in 40 partial volumes. Through 
these activities he gained early experience in botanical nomencla-
ture and in the organization of major projects. When Ignaz Urban 
was promoted to curator in 1883, the 35-year-old was looking out for 
a project of his own. His attention was drawn to a wealthy privateer 
who, from pure enthusiasm, was prepared to spend a lot of money 
on researching the flora of Puerto Rico.

Karl Wilhelm Leopold Krug (1833–1895) came from a manor near 
Berlin-Pankow. At the age of 24 years the excellently trained young 
merchant left Europe to enter the business of Lahmeyer & Co. (la-
ter Schulze & Co.) in Puerto Rico. Over time, Krug became the sole 
owner of the company based in Mayagüez. The German and British 
governments appointed him as Vice Consul, the Spanish govern-
ment raised him to the rank of a grandee. Having achieved prosperi-
ty and reputation, Krug could dedicate himself to his natural history 
interests. Thus Leopold Krug financed several expeditions of the 
Cuban based zoologist Johannes Gundlach to the western and nor-
thwestern part of Puerto Rico, later donating their zoological yield to 
the Berlin Zoological Museum (now Museum für Naturkunde). How-

Ignaz Urban 1881. Photo: Berlin, BGBM, archive
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ever, his special interest was the plant world of Puerto Rico, which 
until then had not been explored in many regions. Together with 
his friend, the lawyer Domingo Bello y Espinosa (1817–1884), Krug 
worked intensively on the local flora. At first, the two attempted to 
determine plants with the help of literature. When Krug became 
aware that many determinations were uncertain and many collected 
herbarium specimens could not be preserved in the tropical condi-
tions, he made drawings from the plants with the help of his wife 
Tula in order to bring them to Germany for verification.

At the age of 44, Leopold Krug gave up his business in Maya-
güez and returned as a wealthy privateer to Berlin, bringing along 
his collections. Without business obligations he could now dedicate 
himself exclusively to his favorite science: botany. The young Ger-
man-Argentine botanist Federico Kurtz (1854–1921) was contracted 
to redetermine the plant specimens and drawings from Puerto Rico. 
For this purpose, Krug even acquired an additional reference herba-
rium comprising 1,000 collections from St. Thomas, the Dominican 
Republic, Trinidad and Puerto Rico. However, Kurtz was very slow 
in fulfilling his obligations, and Bello y Espinosa published Apuntes 
para la Flora de Puerto-Rico in the meantime without consulting his 
former partner. When Kurtz announced in 1884 that he would emi-
grate to Argentina, Krug was desperate. At this point, Ignaz Urban 
came into play. He offered himself to save the situation and support 
a Flora project in Puerto Rico. Apparently, Urban’s ambition was 
spurred by the fact that the herbarium of the Botanical Museum in 
Berlin in those days housed practically no Antillean specimens at 
all. Thus began an amicable working relationship that bound the 
rich patron and the strong-willed botanist together for their future 
lives.

For the systematic exploration of Puerto Rico, the botanist Paul 
Sintenis was contracted. Armed with letters of recommendation 
by Krug and detailed collection instructions from Urban, the pro-
fessional collector travelled the entire island for three years at dif-
ferent seasons and took a grand total of 8,500 collections of dried 
or alcohol-preserved specimens, seeds, woods and barks to Berlin. 
Leopold Krug had covered the costs of the expedition, which was 
partly refinanced by selling duplicate specimens to other museums 
and individuals. Soon Urban also contacted the commander of the 
Danish troops on the island of St. Thomas, Baron Heinrich Franz 
Alexander von Eggers. This renowned botanical collector undertook 
several trips to Hispaniola, Jamaica, Cuba and the Lesser Antilles on 

behalf of Urban from 1887 to 1890, with a total yield of more than 
5,000 collections. To these trips, the Berlin Academy of Sciences 
made a significant contribution, and Leopold Krug generously sub-
sidised the undertaking.

The collections of Sintenis and Eggers formed the basis of the 
Herbarium Krug et Urban, which soon grew far beyond the original 
idea to a large “West Indian herbarium”. Further collections were 
acquired by buying (and here again Krug participated financially) 
and exchange. Urban took up correspondence with numerous bota-
nists and collectors mainly from the Lesser Antilles, receiving their 
materials for determination as well as transmitting and exchanging 
duplicates.

Although he had to fulfil extensive administrative duties after his 
appointment as vice director in 1889, Ignaz Urban rushed to the cri-

Leopold Krug. Photo: Pittsburgh, Hunt Institute for Botanical Documentation
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tical editing of the incoming herbarium specimens. The subject had 
fascinated him completely: “In association, he was a polite, an agile 
conversationalist who would talk about scientific issues and all sorts 
of other things alike [...], but no matter which topic had stood at the 
beginning of a conversation, it was not long until we had reached the 
West Indies, and his latest research again. So he lived in his science, 
which filled all his thoughts” (Loesener 1931: 215).

Urban travelled to Göttingen and Paris to study the West Indi-
an herbaria of Grisebach, Jussieu and Lamarck. The results of his 
research were at first published in no particular order under the 
heading Additamenta ad cognitionem Florae Indiae occidentalis in 

Engler’s Botanical yearbooks. When the results became more exten-
sive, Urban decided to give them their own publication series, resul-
ting in the nine volumes of Symbolae Antillanae (1898–1928). They 
contain a detailed bibliography of botanical literature on the West 
Indies and biographical information on researchers and collectors of 
the region (Vol. I), countless descriptions of new plant species and 
extensive monographic treatments of many plant genera, including 
identification keys, as well as plant inventories for Puerto Rico (Vol. 
IV) and the Dominican Republic (Vol. VIII).

Leopold Krug, who in his modesty felt just as an amateur, re-
nounced the scientific work on the collections. Nevertheless, the 
Prussian government appointed him as professor for his accom-
plishments in the management of the ever-growing herbarium. The 
generous patron, fluent in Spanish, French and English in addition 
to his native German, labelled the specimens, catalogued and sorted 
them according to families, genera and species. He prepared du-
plicates for exchange and kept records of loans. His three-volume 
manuscript Nomina vernacula plantarum Indiae occidentalis (1868–
1893) compiled the colloquial names of West Indian plants in alpha-
betical order. With incredible meticulousness he also worked on Ca-
talogus plantarum omnium Indiae occidentalis (1884–1898), which 
contained a handwritten sheet with bibliographical references for 
each plant name related to the flora of the West Indies. This Catalo-
gus was so extensive that the stack of cardboard boxes in which it 
was kept measured 2.78 m. A heart condition weakened Krug incre-
asingly, so that he finally had his working material brought to his 
villa in Groß-Lichterfelde in Berlin. He died of his illness at the age 
of 64 years in 1895.

In 1916 the Herbarium Krug et Urban comprised about 600 centu-
ria (60,000 specimens) of West Indian plants in 749 thick folders. It 
covered 95 % of the then-known species and was famous in professi-
onal circles for its carefully labelled documents. Long since had the 
West Indian herbarium passed into the possession of the Botanical 
Museum Berlin-Dahlem. But it was still kept separate from the gene-
ral herbarium and placed directly next to Urban’s offices on the first 
floor of the museum building, today the premises of the Directorate.

Ignaz Urban was at this time already three years into retirement, 
but his West Indian herbarium stood immediately before another 
bloom that would bring some 30,000 more specimens in the next 
15 years. By skilful acting Urban had secured the collaboration of 
a particularly efficient and knowledgeable collector: Erik Leonard 

Erik L. Ekman. Photo: Stockholm, Herbarium of the Swedish Museum of Na-
tural History (S), archive
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Ekman (1883–1931) who has without doubt contributed more than 
any other individual to the exploration of the flora of the West In-
dies. In 17 years of fieldwork in Cuba and Hispaniola he made some 
35,000 collections comprising more than 100,000 specimens. Ek-
man sent the first set of his collections to the Swedish Museum of 
Natural History in Stockholm (S, Regnell Herbarium). The second 
set, which with few exceptions is believed to have been complete, 
went to Berlin.

The talented young Swede met Urban on a visit to Berlin in 1910 
as part of the research for his doctoral thesis about the West Indian 
Vernoniae. In fact Ekman should have gone to Brazil directly after 
his doctorate, fitted with funds from the Regnell Foundation, but 
Urban persuaded the sponsors of the Swedish Academy of Sciences 
to send the young botanist to Cuba and Hispaniola instead as part 
of a joint project. In 1914, Ekman travelled via New York to Hava-
na. The news of a revolution in Hispaniola and the outbreak of the 
First World War were reason enough to continue collecting in Cuba 
against the travel plan Urban had set up for him. Even as his spon-
sors shortened the financial resources in order to force him to move 
on to Hispaniola, he worked in a sugar mill and as a road worker 
instead and remained in Cuba. Ekman was a tireless collector who 
shied at no ordeal in order to thoroughly study the plants and areas 
on which he had set his mind. More than a hundred plants bear the 

epithet ekmanii in honour of this uncompromising researcher. Only 
in 1924 could Ekman be persuaded to move on to Haiti, which he ex-
plored for four years before  he crossed the border to the Dominican 
Republic in 1928.

On the other side of the ocean, Ignaz Urban was extremely pro-
ductive processing the material collected by Ekman: the Cuban 
plants, which he did not publish in the Symbolae were published 
in a separate series of articles named Serta Antillana in the journal 
Feddes Repertorium. In addition, nine contributions written by him 
on Plantae Haitienses et Dominguenses novae vel rariores a cl. Er. L. 
Ekman 1917 lectae appeared in Arkiv för Botanik, published by the 
Swedish Academy of Sciences.

Ignaz Urban and Erik Ekman kept up an intense correspondence 
and worked closely together in the description of new species. Both 
had dedicated their lives without compromise to the Caribbean flo-
ra. All the more it seems a strange coincidence that Ekman died only 
a few days after Urban’s death on 15 January 1931 in Santiago dos 
Caballeros in the Dominican Republic.

Kathrin Grotz is historian and head of exhibitions at the Botanic Garden and 
Botanical Museum, Freie Universität Berlin.

Bibl.: Hoppe 2001; Lack 2006; Loesener 1931; Nordenstam & Hjertonsson 
2009; Urban 1881; Urban 1898a; Urban 1898b; Urban 1903–1911; Urban 
1916; Weatherby 1936; Wunschmann 1906; Zepernick & Timler 1979.

Ignaz Urban (left), Adolf Engler (centre) and Ludwig Diels (right) 1924. Pho-
to: Berlin, BGBM, archive
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Cultivation of rice (Oryza sativa) in the northeastern Dominican Republic. Photo: B. Peguero



43Essays · Typical Caribbean dishes: the influence of native and exotic plants

I

Typical Caribbean dishes: the influence of native and 
exotic plants 
Brígido Peguero

When the European conquerors arrived at what is today the Island 
of Hispaniola (divided between the Dominican Republic and Haiti), 
they found it inhabited by groups they called “Indians”, as they 
believed they had arrived in India. The largest indigenous group 
was the Taínos, who also inhabited the other Greater Antilles. They 
belonged to the Arawak people from the Orinoco, in what is now 
Venezuela in South America. In addition, there were small “relic” 
populations of groups called Ciguayos and Macoriges, who had ar-

rived several centuries earlier. In the Lesser Antilles the predomi-
nant group were the Caribe.

The Taínos gathered wild fruits, fished and hunted birds and other 
small animals. They cultivated a number of plants, including some 
that they brought with them, such as yuca (cassava or manioc, Mani-
hot esculenta), which has two varieties “sweet” and “bitter”; maize 
or corn (Zea mays); pineapple (Ananas comosus) with the varieties 
known as yayama and yayagua; and probably also the sweet potato 
(Ipomoea batatas), whose centre of distribution remains a matter 
of debate. But they also cultivated plants that were native to the 
islands, such as ají or chili pepper (Capsicum annuum var. glabrius-
culum). They planted maize seeds or vegetative material of cassava 

Varieties of plantain in a Cuban market. Photo: K. Grotz, BGBM
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and sweet potato in mounds of soil. They also cultivated plants that 
were not edible, but which were totems for them, such as tobacco 
(Nicotiana tabacum), which they used in their rituals.

They used the “bitter” yuca to make casabe, a type of bread made 
with flour extracted from the roots of the plant. This was “grated” 
using a rallo made from rustic materials such as shells or stones. 
They extracted the liquid and used the mass to make bread, which 
was baked in a burén or griddle made from clay. This bread was 
later widely consumed by the Spanish conquistadors, as it could be 
stored for a long time without spoiling. 

With regard to the sweet potato, both Las Casas and Oviedo, 
Spanish historians of the 16th century, recognized two varieties: 
one called batata and another called aje. In some South American 
regions different varieties of this species are still found. In the Do-
minican Republic, until a few decades ago, different varieties were 
cultivated. These were differentiated by the shapes of their leaves 
and the colour of the edible mass: white, yellow, purple and reddish. 
However, commercial agriculture has selected varieties with higher 
yields, and now practically only the white variety is still found. 

The ají is a spicy condiment that helped to preserve meat and was 
used as “pepper” by the Spaniards. Maize was used to prepare dif-
ferent dishes, such as jayaca, which is made from the mass of tender 
corn, to which salt and spices are added. It is then is wrapped in 
maize husks and boiled. It is different from the Mexican tamal and 
the Cuban hallaca. Currently, there are several traditional ways of 
eating maize, although with variations. 

The indigenous peoples of the south eastern region of what is 
today the Dominican Republic used the cycad guáyiga (Zamia de-
bilis or Z. pumila), which is very abundant in the wild. With it they 
“…made the bread that the Indians ate throughout this province”, 
according to Las Casas. He describes this plant, its habitat and the 
whole process of making the bread in some detail. It was neces-
sary to first extract a poisonous substance (cyanide) contained in 
underground “stems” or shoots of this plant before extracting its 
starch. The bread was baked in the abovementioned burén. In some 
places they still make chola, bollos or rolls and the puff pastry that is 
consumed during Holy Week, which consists of Zamia starch, spices 
and sugar. 

Numerous wild fruits were consumed by the indigenous peoples, 
such as: guiábara, uva de playa or seagrape (Coccoloba uvifera); 
mamey (Mammea americana); guanábana or soursop (Annona mu-

ricata); mamón or wild sweetsop (Annona reticulata); anón or sugar 
apple (Annona squamosa); candongo or wild sugar apple (Rollinia 
mucosa), and totuma or jacana (Pouteria domingensis subsp. domin-
gensis).

The indigenous peoples were quickly exterminated by the con-
querors. In the gold mines and in other areas of labour, the “Indi-
ans” were replaced by African slaves. A different food culture began 
to emerge in the Caribbean, based on the dietary habits of the in-
digenous peoples, the Spaniards and the African slaves and also as 
a consequence of the introduction of new species of plants and ani-
mals. Some of the plants introduced were specific to the Americas, 
but were unknown in the islands before then, such as yautía, taro 
or cocoyam (Xanthosoma sagittifolium), beans (Phaseolus vulgaris), 
tomatoes (Lycopersicon esculentum), avocados (Persea americana), 
potatoes (Solanum tuberosum), and cacao (Theobroma cacao). 

Others came from the “Old World”. The plantain (Musa x paradi-
siaca) and sugar cane (Saccharum officinarum) were the first edible 
plants to be introduced from other continents. These were followed 
by many others, such as rice (Oryza sativa), breadfruit (Artocarpus 
altilis), mango (Mangifera indica), and plantains (Musa sapientum), 
from Asia. It has not been possible to specifically trace the origins 

Cuban lunch: Rice and meat with tostones (fried flattened plantains), green 
salad, oranges and papaya. Photo: B. Zimmer, BGBM
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of the coconut (Cocos nucifera), but it is not from the Caribbean. 
From Africa came yams (Dioscorea rotundata and D. cayenensis), 
okra (Abelmoschus esculentus), and the pigeon pea (Cajanus cajan), 
although it is debatable as to whether this also originated in India.

Typical Caribbean food is a combination of Taíno, Spanish and 
African cuisines. But it also has influences from other groups, such 
as the English, French, Dutch, Chinese, Indians and Arabs, mainly 
in the Lesser Antilles. Each island has its own “typical Caribbean 
dish”. There are hundreds of typical dishes, both savoury and sweet, 
in the region. But they have many common ingredients. Probably 
the only item that is not common is ackee (Blighia sapida), which is 
from Africa. Together with salted fish this is the national dish of Ja-
maica. But there are also other typical dishes in Jamaica containing 
ingredients that are common to the Caribbean region. 

In the Dominican Republic, the dish Bandera Nacional (engl. Na-
tional Flag) contains white rice (Oryza sativa), beans (Phaseolus vul-
garis) and beef (Bos taurus), pork (Sus scrofa), goat (Capra hircus), 
or chicken (Gallus gallus), accompanied by a green salad. But one 
of the most typical dishes is sancocho, a stew containing different 
tubers and several types of meat, which is usually served with white 
rice. There are other combinations of rice with kidney beans or with 
guandules or pigeon peas, such as moro, seasoned rice with meat 
(locrio and asopao), and numerous stews, as well as fried bananas 
(tostones) with fried meat or other accompaniments. A popular dish 
is habichuelas con dulce: sweet beans (Phaseolus vulgaris) with milk, 
sugar, pieces of sweet potato and spices. Dishes from the southern 
region include chen-chen con chivo and chacá. The first is made with 
flour, salt, milk and condiments. The second is casqueado or cracked 
maize boiled with milk and sugar.

In Cuba, a common dish is ropa vieja (engl. old clothes), stewed 
meat served with rice; ajiaco, a type of stew; moros y cristianos (engl. 
Moors and Christians), rice with kidney beans or black beans; rice 
with chicken and many others. In Haiti congrí, rice with black beans, 
is common and calalú, stew containing different vegetables with 
meat. In Puerto Rico there is arroz con gandules, rice with pigeon 
peas; arroz con pollo, rice with chicken; and beef soup with noodles. 
In the Lesser Antilles, common dishes include calalú or sopa verde 
(green soup) and various fish dishes, okra, as well as soups and 
stews and harina de maíz con pez volador (engl. maize meal with fly-
ing fish) in Barbados. The following are common throughout the An-
tilles: mondongo (a stew made with beef or pork entrails), mofongo 

(fried or roasted crushed plantains) and fu-fu (bananas, yams, taro 
or cassava). Coconut is used in many dishes.

To sum up, there are hundreds of typical dishes in the Caribbean 
with different cultural influences, but mainly indigenous, Euro-
pean and African. More than a hundred plants are found in these 
dishes. The most common are yuca (cassava or manioc), plantain, 
rice, yam, corn, sweet potato, taro or yautía (Colocasia esculenta) 
and molondrón (okra), plus numerous species used in broths, stews 
and green salads, such as Brassicaceae, Apiaceae, Araceae and Cu-
curbitaceae.

Brígido Peguero is a specialist in botany, taxonomy, flora and ethnobotany 
and the head of research and taxonomy at the Jardín Botánico Nacional de 
la República Dominicana. He is the editor of the scientific journal Moscosoa 
and member of the Asociación Latinoamericana de Botánica (ALB), the Grupo 
Etnobotánico Latinoamericano (GELA), a collaborator-instructor in the Red 
Latinoamericana de Botánica (RLB) and the Red de Plantas Medcinales de las 
Islas Caribeñas (TRAMIL). 

Bibl.: Las Casas 1958; Liogier 1990; Moya Pons 1973; Richardson & al. 1978; 
Vega 1996.

Sweet beans, traditional Dominican food during Holy Week. Photo: G. Paz-
miño
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From bitter cassava to sugar cane 
Jürgen Hoppe & Juan Tomás Tavares

When the first Europeans arrived on Haiti, the daily bread of the 
indigenous inhabitants called the Taínos was cazabí or casabe, a 
thin round cake made with flour from yuca amarga or bitter cassava 
(Manihot esculenta), which is still greatly appreciated in contempo-
rary Dominican cuisine, although it is no longer the main source 
of calories in the creole diet. Nevertheless, total production is over 
200 million tonnes of cassava per year and some 800 million people 
(and also many animals) rely on this tuber for food, mainly in Africa, 
South America and Asia. It is the sixth largest food item produced 
in the world, although it was only accepted by the Spaniards when 
their traditional cereal crops, such as wheat and rye, failed to grow 
in the island. The popular creole saying: “if there’s no bread, use 
casabe” testifies to the reluctance of the colonisers to accept casabe 
as a foodstuff.

Bitter cassava, known as mandioca in the Amazon Countries 
where it originated, was brought from the Orinoco basin by the 
Arawaks who settled in the islands of the Caribbean. Cassava has 
been known and appreciated in the Antilles since at least 2,000 
years before the arrival of Christopher Columbus. The Taínos culti-
vated it in their conucos (family farms) along with a variety of veg-
etables, fruits and other tubers for domestic consumption. It was 

cultivated by planting a huge variety of seeds and cuttings from dif-
ferent plants in earth mounds wrapped in leaves to prevent erosion. 
A thousand years before the Columbian era, cassava had acquired 
such importance in the diet and culture of the Taínos that the main 
deity was Yúcahu Bagua Maócoti, or “Lord of the Cassava”. He was 
represented by a cemí trigonolito (three-pointed carved stone totem) 
symbolising the fertility of the earth and human beings. 

One of the great advantages of cassava is that the tuber keeps 
for a long time in the earth. Once the bread is prepared by grating 
and squeezing the cassava to remove the bitterness (a poison that 
protects the plant from pests) and subsequently dried or cooked in 
the fire, it lasts a long time in the ambient temperature of the tropics 
without needing to use preservatives. Another advantage of cassava 
is its efficient production of carbohydrates and the high percentage 
of starch contained in the dry matter. Manihot esculenta is also a 
very versatile, sturdy plant that adapts to different soils, altitudes 
and rainfall levels. That is why it was cultivated in all the inhabited 
regions in the Antilles. 

While cassava and other plants such as corn were planted as sub-
sistence crops by indigenous people in small plots called conucos, a 
word still used today to describe small kitchen gardens with mixed 

Yuca grating process. Sanama indigenous community, Venezuela. Photo: Lu-
isvalle, Wikimedia Commons 

Casabe production in Venezuela. After the bread is removed from the budare, 
a kind of round griddle, it is laid out in the sun to dry. Photo: Jaimeluisgg, 
Wikimedia Commons
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crops, the first commercial plantations in the Americas began with 
the arrival in the Caribbean of sugar cane from the Canary Islands. 
Recognising the potential of the “New World” for the cultivation of 
sugar cane (Saccharum officinarum), on his second voyage Colum-
bus introduced the crop to the settlement of La Isabela on the north 

coast of what is today Haiti. Although it was not farmed industrially 
until two decades later when the island was overtaken by gold fever. 
The first production of molasses in La Vega in 1503 is attributed to 
Diego de Atienza, and Aguilón performed tests of crystallised sugar 
in 1506. In 1514 the mayor of La Vega, Miguel Ballester, established 

Oil painting of cassava by Albert Eckhout, 17th century , Nationalmuseet Kopenhagen. Photo: Wikimedia Commons
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the first small sugar mill or trapiche for the commercial production 
of sugar, still for local consumption. In 1517, sugar produced in the 
first New World sugar mill located in Nigua, San Cristóbal began to 
be exported to Europe.

Sugar was known in ancient times, an admiral of Alexander the 
Great in India described sugar cane as “the cane that provides honey 
without the need for bees”. Sugar cane was introduced into medieval 
Europe around the year 1100 by Arab traders. It was therefore al-
ready well known and appreciated as a product of high value. Before 
the West Indies were colonised, the “white gold” was a commodity 
that only the very rich could buy and hoard. The introduction of 
sugar cane to the Caribbean in the 16th century not only marked the 
beginning of large-scale agricultural plantations in the Americas, 

but also boosted the popularity of sugar. Exports from the Americas 
considerably lowered the price of the product in Europe and more 
people moved away from the use of honey, which had until then been 
used as the main sweetener. The rapid expansion of the cultivation 
of sugar cane became a bitter activity: indigenous peoples were ex-
ploited on the plantations and slaves were imported from Africa. In 
1535, there were 200 Portuguese technicians in sugar mills, while 
in 1547 more than 35,000 African slaves worked in the cane fields 
of Hispaniola. The commercial exploitation of this crop greatly ac-
celerated the extinction of indigenous crops. It was also the reason 
for the significant African presence in the Caribbean basin, a region 
that received millions of slaves during the years of the slave trade. 

While sugar cane plantations were established rapidly in His-
paniola, Cuba, Puerto Rico and Jamaica, it was not until 100 years 
later, in 1625, that the Danes introduced sugar cane to the Lesser 
Antilles, from Barbados to the Virgin Islands. Large areas of the Car-
ibbean forests and plains were affected by the cotton and tobacco 
plantations. Both are crops cultivated in open areas in full sunlight. 
However, these crops were planted by farmers in small plantations, 
leaving swathes of natural forest as a wind break. The farmers were 
soon compelled to sell their land to make room for sugar cane plan-
tations, which had an unparalleled environmental impact on the low 
and fertile areas of the Caribbean.

Extracting guarapo (sugar cane juice), Cuba 2015. Photo: K. Grotz, BGBM 

Sugar cane (Saccharum officinarum) in a German textbook, 19th century. Pho-
to: Ohm-Hochschule
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Together with the logging, the expansion of sugar cane through-
out the Caribbean led to the elimination of much of the rainforest on 
the islands. Mahogany (span. caoba) forests (Swietenia mahagoni), 
mara or baría (Calophyllum calaba) and then campeche (Haematoxy-
lum campechianum) quickly disappeared.

The spread through the Caribbean of other exotic species, such 
as rice, plantains, bananas, breadfruit, yams and coconuts can be 
considered a side-effect of sugar cane cultivation. The main func-
tion was to feed the African slaves. The tubers, fruits and vegetables 
grown by the indigenous peoples such as corn, cassava, sweet pota-
toes, peanuts, pineapple, papaya and guava were quickly integrated 
into the daily diet of the new arrivals. As they were not exported, 
these crops were not cultivated in anything like the quantities of 
sugar cane. The ease with which sugar could be produced on the 
islands for easy ocean transport and the high demand for the sweet 
substance in the Old Continent ensured the dominance of this crop 
in the Caribbean for centuries. 

Most of the plants introduced came from Africa or Asia, some-
times via southern Europe, such as the plantain, which originated in 
Southeast Asia, and had been cultivated in Africa for a long time. Co-
conut was brought to the Caribbean from Central America, where it 
was seen for the first time in 1514 in the Bay of Panama by Gonzalo 
Fernández de Oviedo. Sugar cane was the predominant crop in the 
Caribbean until recently and remains important in economic terms 
in some islands. Climate is more important for the cultivation of 
sugar cane than soil quality. Linked to the ability to run the plan-
tations as monocultures without any loss of productivity, this may 
have been a decisive factor for the preponderance of the crop.

Juan Tomás Tavares is an entrepreneur with a passion for nature and its 
conservation. He has authored popular books about the history and culture 
of the Dominican Republic and the Caribbean and is treasurer of the Fun-
dación Sendero Educativo, Inc., a society that – together with the Botanic 
Gardens of Santo Domingo and Berlin – promotes this educational project 
illustrating the evolution of the Dominican Flora from pre-Columbian until 
present times.

Jürgen Hoppe is an author and producer of German documentaries who has 
been rooted in the Dominican Republic since 1985. He has published several 
books on botanical topics and produced several environmental documenta-
ries, including “Extinction in Progress” (2014), a prized film shot in Haiti 
over a period of three years. He also volunteers for the National Botanic Gar-
den of the Dominican Republic and is a member of the Fundación Sendero 
Educativo.
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Cutting sugar cane, Jamaica 1880. Photo: Wikimedia Commons
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Magical and medicinal plants in popular Caribbean 
religions
Julio Ismael Martínez Betancourt

The use of magical and medicinal plants among Caribbean or Antil-
lean people dates back to the pre-Columbian period and still con-
tinues today. It is the result of a long process of transculturation 
brought about primarily through the transnationalisation of Euro-
pean and African religions.

In the insular Caribbean, the earliest form of popular religion 
was based on the Taíno religion with the cult of Yocahú, the god 

or spirit of cassava (Manihot esculenta), to whom the people made 
offerings of guava (Psidium guajava) and jobo (Spondias mombin) 
fruits. For the Tainos, tobacco (Nicotiana tabacum) appeared to be 
magical because of the healing effects associated with the rite of 
cohoba (Anadenanthera peregrina var. falcata); during the ritual, the 
cacique or leader communicated with the ancestral spirits and the 
powdered cohoba seeds were used as an hallucinogenic, stimulant 
and excitant.

The arrival of the Europeans, primarily the Spanish towards the 
end of the 15th century, brought with it the Catholic Christian re-
ligion, together with its rituals, beliefs and festivities, which were 
imposed on the Caribbean people. One of the religious festivities 
celebrated by the Catholic Church in Hispanic America is Semana 
Santa (engl. Holy Week), which begins on Palm Sunday to commem-
orate the entry of Jesus into Jerusalem, where he was received with 
palm leaves. To do this, the Caribbean people use various species 
of palms with pinnate leaves: Roystonea regia (Cuba), R. altissima 
(Jamaica), R. borinquena (Dominican Republic and Puerto Rico), R. 
oleracea (Barbados, Dominica, Guadeloupe, Martinique and Trini-
dad & Tobago) and Pseudophoenix lendiana (Haiti). On this day, the 
yellow-green leaflets from the young palm fronds are used to deco-
rate altars and religious attributes in temples, and are carried by the 

Sale of flowers and floral arrangements, Mercado de Cuatro Caminos, Hava-
na, Cuba, May 2014. Photo: J. I. Martínez Betancourt

Offerings of flowers, Church of Santa Bárbara, Havana, Cuba, December 
2015. Photo: J. I. Martínez Betancourt
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parishioners to their homes as a symbol and in remembrance of the 
date and placed behind the front door of the house, in the form of a 
cross to protect against evil. 

Caribbean Catholics also wear a cross made of cedar (Cedrela 
odorata) around the neck as a symbol of Christ’s crucifixion and 
make offerings of flowers to different deities of Catholic saints, 
establ ishing a relationship between flower colour and divinity: for 
example, white flowers, lilies and tuberose (Polianthes tuberosa) and 
white garland-lily (Hedychium coronarium) are offered to Our Lady of 
Mercy; yellow flowers, sunflowers (Helianthus annuus) to Our Lady 
of Charity; red flowers, roses (Rosa spp.) to Saint Barbara; wine-red 
flowers, dahlia (Dahlia coccinea) to Our Lady of Candelaria; purple 
flowers, orchids (Cattleya lueddemanniana) to Saint Lazarus, and 
multi-coloured flowers, gladiolus (Gladiolus spp.), chrysanthemum 
(Chrysanthemum spp.), carnations (Dianthus caryophyllus) and Chi-
na aster (Callistephus sinensis) to Our Lady of the Rule. 

Other popular religions for which plants have great significance 
are those with African roots that have been relocated and contextu-
alised to the Caribbean, including Voodoo (Haiti), Santería or Oşa-
Ifá rule (Cuba, Dominican Republic and Puerto Rico), Palomonte or 
Conga rule (Cuba) and the Şangó cult (Trinidad and Tobago), plus 
the Abakuá society (Cuba). These religions were brought to the re-
gion by Africans as a result of the slave trade in the 17th and 18th 

centuries. In the new geographical context they needed to interact 
with and learn about the local plants in order to use them in their 
material culture and incorporate them at a ceremonial level: this 
reshaped their world view and assimilated elements of native flora 
to satisfy their material and spiritual needs.

Palm Sunday, Church of Santiago Ápostol, Havana, Cuba, 29 March 2015. 
Photo: J. I. Martínez Betancourt

Scientific name Yoruba name Meaning

Capsicum annuum and C. frutescens atá aiyé atá=spicy; aiyé=bird; refers to spicy fruits eaten by birds

Diospyros crassinervis igi dúdú igi=tree, dúdú=black; refers to the colour of wood

Ipomoea batatas kukúndúnkú kún=full, very; dún=sweet, refers to the flavour of the tube

Mirabilis jalapa itanna pa oşó itanna=flower, pa=kill, oşó=sorcery; refers to a property attributed to the 
flower

Spigelia anthelmia aparán pa=kill, arán=worm; refers to the medicinal action attributed to the plant

Tillandsia spp. afomó refers to epiphytic plants

Urera baccifera ewé iná ewé=leaf, iná=fire; refers to the property of the leaf to produce hives

Zingiber officinale atálé atá=spicy, ilé=house, ground; refers to rhizome which is spicy and grows 
underground

Yoruba meaning of the names of some magic-medicinal plants.
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The most popular of these is the Cuban Santería, of Yoruba origin, an 
ethnolinguistic group from West Africa. For the Yoruba, plant names 
generally referred to morphology, uses, some attributed properties 
or the habitat of the species: an interesting aspect of the use of na-
tive Caribbean magic-medicinal plants among Africans was their 
naming based on analogies and comparisons established with Afri-
can flora species (see Table).

Omi ero (Yoruba, omi=water and ero=soothing, = soothing water) 
is the result of shredding different herbs in water together with oth-
er animal- and plant-based ingredients, and is used in Afro-Cuban 
religions for lustral baths, initiations, consecration of attributes and 
medicine. 

The second half of the 19th and the early 20th centuries saw the 
arrival in the Caribbean of the spiritualist religion or spiritualism 
from North America and Europe which, as it spread throughout the 
region, took on its own features in each country. In Cuba there are 
three different forms of spiritualism: “scientific” spiritualism or es-
piritismo de mesa; espiritismo de cordón and espiritismo cruzado. In 
the latter, trans-cultured with Conga rule, the coconut fruit (Cocos 
nucifera) is used for spiritual breakthroughs and cleanses, along 
with the use of flowers and herbs such as thoroughwort (Koanophyl-
lon villosum), basil (Ocimum basilicum), sandbox (Hura crepitans), 

“sage” (Pluchea carolinensis) “I can do more than you” (Ficus spp.), 
rompezaraguey (Chromolaena odorata) and “conqueror” (Vitex agnus-
castus). 

Because of this, there are markets in different cities around 
the Caribbean called yerberías or botánicas, dedicated to the sale 
of plants for ritual and medicinal purposes. In 2013, Havana was 
home to 99 plant markets, selling around 542 taxa in 345 genera 
belonging to 123 botanical families. Distinguished by habit, there 
were 181 herbaceous plants, 151 shrubs, 122 trees, 58 lianas, 10 
short-stemmed plants and 4 epiphytes. 

As we have seen in the context of popular Caribbean religion, 
magic-medicinal plants have become “sacred” to the extent that they 
carry a meaning of something beyond themselves, given that every-
thing that is grand, extraordinary and novel can be considered as a 
manifestation of the sacred. However, to define the sacred requires a 
set of “sacralities” or sacred events such as myths, rituals, symbols, 
divination systems, shrines and initiations or consecrations. These 
sacred events demonstrate the heterogeneity of the sacredness of 
magic-medicinal plants on the Caribbean islands, which at the same 
time reveals a historic moment and the relationships that exist be-
tween humans and plants.

Making of omi ero, Santiago de Cuba, Cuba, January 2015. Photo: J. I. Mar-
tínez Betancourt

Sale of plants in the yerbería, Havana, Cuba, August 2012. Photo: J. I. Martí-
nez Betancourt
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Spiritual vault, Santiago de las Vegas, Havana, Cuba, 25 July 2015. Photo: J. I. Martínez Betancourt
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1. My Caribbean
1.1. Greetings from the Caribbean

1.1.1. My beach
White sandy beaches, a turquoise sea, coconut palms blowing in 
the wind – this is what makes the Caribbean a dream destination. 
But the Caribbean coastlines can also provide a completely differ-
ent picture: in areas where there are no coves or offshore islands, 
the waves break directly against the sharp-edged reef limestone 

of the undersea island platform. Here, specialised plants defy the 
wind and the waves. For example, the flexible fan palm Coccothrinax 
alexandri, an endemic from East Cuba, the salt-tolerant sea grape 
(Coccoloba uvifera), which is found on most Caribbean beaches, or 
cacti such as Melanocactus intortus that can survive on little water 
and nutrients. 

Even though it is the symbol of the Caribbean, the origin of the coconut palm (Cocos nucifera) remains unclear, but it is not originally from the Caribbean. 
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Mangrove forests often grow in the intertidal zones of undeveloped 
sections of the coast. At high tide they are submerged in water up to 
the tree crowns. At low tide their breathing roots protrude from the 
silt and supply the underground part of the tree with oxygen. The 
root mass serves as a nursery for many tropical fish and birds nest 
in the branches. 

Reef limestone on the east coast of Cuba, overgrown with Coccothrinax alexandri.



56 Exhibition · 1. My Caribbean

1.1.2. My hotel
What a glorious feeling, to be lying in the pool at last. The air is luke-
warm, and the lush tropical vegetation provides wonderful shade. 
Another cool drink and the Caribbean dream will be perfect. What 
kind of plants grow in this beautiful garden? And where do they 
come from? 

The shrub of false paradise flowers (Heliconia sp.) on the left-hand 
side comes from Central and South America. However, rain forest 
plants will not survive here without care. The palms with the pin-
nate fronds and ringed trunks on the right may also come from Asia 
and Oceania, the native habitat of popular ornamental palm trees 
such as the betel nut palm (Areca catechu) or the kentia palm (Howea 
forsteriana). In the background next to the sun umbrella is a bril-
liant magenta classic, which many people know from their Mediter-
ranean holidays: bougainvillea, originally from South America, now 

grows in hotel complexes from Sydney to Mexico City. Its flamboy-
ant bracts and ability to overgrow walls and fences make it a popular 
ornamental plant.

This tree, originally from the Caribbean, is now found in tropical parks and 
gardens all over the world: Frangipani (Plumeria rubra) with its captivatingly 
beautiful and fragrant flowers.
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1.1.3. Into the mountains
If it wasn’t for palm trees on the mountain ridge, this photograph 
could have been taken on a hike in the mountains in Europe. How-
ever, it was taken in the mountainous and difficult-to-access interior 
of the Dominican Republic. In the foreground, one can discern a 
species of pine found only on the island of Hispaniola. Pinus occiden-
talis is also able to withstand low temperatures. In the high valleys, 
moisture accumulates and it can be frosty in the late evening and 
early morning. Above it all towers the Pico Duarte, at over 3,000 me-
tres, the highest mountain in the Caribbean. When he presented his 
report on the island to the Spanish court, Columbus is supposed to 
have thrown a crumpled sheet of paper onto the table, saying: “This 

is Hispaniola, only mountains and valleys”. In the 17th century, the 
Frenchman Charles Plumier was the first European to explore the 
misty Cordillera Central in the island’s interior. He discovered a plant 
with beautiful orange-red flowers that he called Fuchsia triphylla. 
When almost one hundred years later the fuchsia became a popular 
garden plant in England, hardly anyone knew the Caribbean origin 
of the name of the genus. Plumier also described Begonia, whose 
numerous species and varieties now decorate our balconies, based 
on a species that he found on his expedition through the Caribbean 
mountains. The name of the genus honours the former French com-
mander of Haiti, Michel Bégon (1638–1710).

Valle Nuevo, Cordillera Central, Dominican Republic.
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1.1.4. Islands from ancient times
In the valley of Viñales to the west of Havana, Cuba, the entire spec-
trum of Caribbean landscapes can be found. The fertile red soil of 
the valley has been farmed for centuries. The cultivation of manioc, 
corn and in particular tobacco influences this landscape created by 
human hands. All that remains of the once lush forest vegetation 
are the palm trees. They supply humans and animals with food and 
building materials.

The bizarre karst hills or mogotes, which resemble islands, tower 
over the valley. They are the oldest part of Cuba in geological terms 
and were formed by erosion of the limestone rock. Because it is dif-
ficult to climb their almost vertical cliffs, the original vegetation has 
largely been protected from human intervention. The subsoil of the 
tapering cliffs is extremely porous and the plants growing on it have 
to adapt to the rain water seeping away quickly. This extreme spe-
cialisation means some plant species are only found here. The most 

Valley of Viñales in western Cuba.
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famous of these localised endemites in western Cuba is the Cuban 
palm fern (Microcycas calocoma), a “living fossil” that has scarcely 
changed over millions of years.

Vegetation on the steep slope of a karst hill. Microcycas calocoma palm fern on the Sendero Mil Cumbres, Pinar del Río, 
Cuba.
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1.1.5. Leeward cacti
The southern part of the Lesser Antilles is also known as the Lee-
ward Antilles. The landscape is considerably drier than in the 
northern islands, because it is not affected by the damp north-east 
trade winds. On Bonaire and Curaçao the annual average rainfall 
is approximately 550 millimetres, mostly falling between October 
and January. The tropical climate means there is very little variation 
in temperature throughout the year. The average is 28°C to 31°C 
during the day and between 23°C and 25°C at night. The Spanish 
conquerors called them the islas inútiles (useless islands), because 

intensive farming could not be carried out there. Almost all of the 
few valuable dyewood trees (Haematoxylum brasiletto) were cut 
down. Stray sheep and goats, wild donkeys and cutting firewood for 
salt production also depleted the natural forests. In the southern 
half of Bonaire, the vegetation has always been desert-like. Natural 
salt lakes and many cacti dominate the scene. On the steep, rocky 
coast, a constant wind blows and the sea is wild and rough. One of 
the main attractions of Bonaire lies under water: the intact coral 
landscapes surrounding the island offer some of the best diving in 
the world. 

A very characteristic species of the Leeward Antilles is the divi-divi tree 
(Caesalpinia coriaria), whose crown is oriented away from the trade winds. 

Tropical coral reef in the Netherlands Antilles with sea turtle. 
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Bonaire: candelabra and pillar cacti as big as trees are found all over the island. 
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1.2. Caribbean foodways

1.2.1. Caribbean foodways at around 4,000 BC 
The first humans settled on the Caribbean coast of Venezuela as 
early as 15,000 BC, but the first vestiges of human occupation that 
have been found on the Caribbean Islands date back to only a few 
thousand years ago. From 4,000 BC onwards, the Ciboney (=stone 
people) gradually began migrating from island to island, all the way 
into Hispaniola and Cuba. They were nomadic groups of hunters and 
gatherers and lived in caves and under rock spurs. Besides hunting 
and fishing, they also gathered wild plants. The Caribbean fruits 
that formed part of the diet of the Stone Age gatherers included 
star apple, sea grape, soursop and mammee apple. These fruits are 
still being sold on markets in the region today, but have remained 
relatively unknown in Europe.
Bibl.: Klimek 2013

1.2.1.1. Caimito · Star apple 
Chrysophyllum cainito 
In 1535, Gonzalo Fernández de Oviedo was the first European to 
publish a report on the flora of the West Indies. His Historia general 
de las Indias also mentions the evergreen star apple tree, which is 
called caimito by the indigenous people. When the apple-sized fruit 
is cut open, a radiating star pattern is visible in the pulp, which 
gives the fruit its name. The leathery skin of the purple, greenish or 
yellow berries exudes a milky sap, which is why the fruit is also re-
ferred to as milk fruit. Star apples are rich in vitamins and are best 
eaten raw or pressed to juice. Outside of the Caribbean, star apples 
are mostly cultivated and consumed in Southeast Asia.
Bibl.: Fuentes 2013. 

 The radiating star pattern of the fruit cross-section gives Chrysophyllum cai-
nito its German and English name.
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1.2.1.2. Guanábana · Soursop
Annona muricata 
In botanical terms, the soursop is an aggregate fruit or syncarp. 
This aggregation of carpels develops from a single flower, which is 
quite rare in the plant kingdom. The edible white pulp has a slightly 
acidic taste and is contained within a prickly egg-shaped or heart-
shaped exterior. Its black seeds have been found in ancient Peruvian 
burial sites. Presumably, the pulp was used even then for making re-
freshments. On some Caribbean islands, the leaves of the evergreen 
tree are used even today for making tea. Soursop fruits are not easy 
to come by in Central Europe, as they spoil quickly after ripening. 
Bibl.: Baadrie & Schauss 2009.

1.2.1.3. Mamey · Mammee apple
Mammea americana
The mammee apple is native to the West Indies. Its Spanish name 
mamey is taken from the Arawak language. The majestic evergreen 
tree reaches a height of up to 20 m and bears edible fruit, which can 
be eaten raw or used for making jam, sherbet or cake. The aromatic 
fruit has a leathery, light brown rind and a slightly sour taste similar 

to apricot or raspberry. The brew made from the bark of the mam-
mee apple tree serves to repel insects.
Bibl.: Morton 1987.

Annona squamosa (left) and Annona muricata (right) on a market in Havana, 
Cuba

Not to be confused with: the fruit of the tropical sapote tree Pouteria sapota 
(front left) is also called mamey in Cuba, but it belongs to a different family 
of plant altogether. 

Mammea americana, a cross-section of the berry. The yellow flesh contains 
1–4 seeds. 
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1.2.1.4. Uva de playa · Sea grape
Coccoloba uvifera
Coccoloba uvifera grows on the sandy beaches and rocky shorelines 
of the Caribbean islands and Florida, as well as in Central America 
and the northern parts of South America. Due to it being relatively 
tolerant to salt, sea grape is often planted along the coast as an or-
namental shrub. The female inflorescence of this evergreen Polygo-
naceae bears dark blue fruit in grape-like clusters with a sweet-sour 
taste. Sea grapes can be eaten raw or used for making jam, wine or 
vinegar. 

1.2.2. Caribbean foodways until 1492 
As of 500 BC, humans began settling on the Caribbean islands to 
cultivate the land. The pre-Arawak or sub-Taíno were the first to 
migrate from the east coast of Venezuela to the Greater Antilles, 
using Trinidad and Grenada as stepping stones. They were adept 
at making pottery and brought with them from South America 
knowledge of manioc cultivation. As of 700 AD, the Taíno or Arawak 
from Venezuela introduced the cultivation of maize to the islands. 
Other crop plants from the emerging cultures of South and Cen-
tral America were also introduced, including beans, sweet potatoes, 
pumpkins, chilis and pineapples, all of which are still an integral 
part of the Caribbean cuisine even today. For the Taíno or Arawak, 
however, bread from dried manioc starch remained the most impor-
tant source of nourishment. The principal deity and symbol of fertil-
ity that was worshipped at the time was Yúcahu Bagua Maócoti, the 
“Lord of Manioc”. 
Bibl.: Klimek 2013.

Coccoloba uvifera with fruit on a beach. 
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1.2.2.1. Yuca · Cassava 
Manihot esculenta
Cassava tubers are rich in starch, but must be cooked or crushed 
before consumption, soaked in water and squeezed through wicker 
tubes (cibucán) to remove the cyanide contained within. In the time 
of Columbus, the indigenous peoples of the Caribbean cultivated 
many varieties and flavours of cassava root. Initially, the Spanish 
conquistadors too ate bread made from cassava flour after failing to 
cultivate wheat in tropical conditions. Cazabe or cazabí, a flat round 
bread made from cassava flour, is used in Caribbean cuisine to this 
day, but has lost its dominant role.
Bibl.: Del Río Moreno 2012b; Steinecke 2013b.

1.2.2.2. Maiz · Maize
Zea mays 
Besides rice and wheat, the sweet grass and annual crop Zea mays 
(maize) is one of the most important cereals worldwide. The Val-
ley of Tehuacán in Mexico is considered the most ancient centre of 
maize cultivation. This staple food of the Mayans was also cultivated 
as mahiz by the indigenous peoples of the Caribbean. Whilst on the 
Bahamas, Christopher Columbus was the first European to come 
into contact with maize, which he initially mistook for millet. Even 
today, the people of the Caribbean enjoy eating tamales, jayacas 
(DomRep) or hallacas (Cuba). The tasty snack consists of crushed 
maize with various seasonings, wrapped in maize husks. 
Bibl.: Hethke 2013, Lack 1992.Cassava roots on a market in Havana. The inside of a cooked cassava 

root, which is rich in starch. 

The oldest printed illustration of a maize plant. 
Woodcut by Veit Rudolf Speckling from Leonhart 
Fuchs: De historia stirpium, Basel 1542. 
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1.2.2.3. Habichuela · Bean 
Phaseolus vulgaris
The kidney-shaped seeds of this Central American climbing plant 
have been an important source of protein in the Caribbean for mil-
lennia, be it as a side dish served with rice or in the form of the 
traditional Easter food habichuelas con dulce in the Dominican Re-
public. In Taíno or Arawak gardens, beans grew alongside maize and 
pumpkins: nitrogen-binding soil bacteria on their roots improved 
the supply of nutrients to the plants. The Spanish conquistadors 
introduced American bean varieties to Europe, where they replaced 
the Old-World broad bean or field bean (Vicia faba).
Bibl.: Pohl-Apel 2013; Waldron 2007.

1.2.2.4. Ají · Pepper 
Capsicum sp. 
The indigenous people of the Caribbean planted peppers of many 
different shapes, sizes and pungencies in their vegetable gardens: 
on the islands it is still referred to as ají, a Taíno term. Most Capsi-
cum species and varieties were presumably introduced thousands of 
years ago from Central and South America. The pods – botanically 
they are berries – are consumed either as vegetables or as a spice, 
depending on the pungency. Hot chillies are still very much part of 
the Caribbean cuisine, either fresh or preserved in oil. 
Bibl.: Lieberei & Reissdorf 2007.

Beans on a market in Havana, Cuba. 

Capsicum annuum bell peppers in various colours and varieties. 
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1.2.2.5. Piña · Pineapple
Ananas comosus
Pineapples may be cultivated with relative ease from a crown cut-
ting of the fruit. For this reason, pineapple cultivation quickly 
spread throughout the tropics from its presumed place of origin in 
the Amazon basin. The Arawak people distinguished between three 
varieties with different levels of sweetness: yayama, yayagua and 
bonagua. After reaching Guadeloupe in 1493, Christopher Colum-
bus was the first European to taste pineapple. The tropical “queen 
of fruits” soon became popular worldwide. The Caribbean cocktail 
Piña Colada is made from pineapple juice, coconut milk and rum. 
Bibl.: Steinecke 2013a.

1.2.2.6. Batata · Sweet potato
Ipomoea batatas 
Just like cassava, sweet potatoes too were cultivated by the Taíno 
and Arawak. They domesticated several varieties and grew them on 
mounds. Sweet potatoes were introduced to Europe in the 16th cen-
tury, where they were considered a delicacy. They are not closely re-
lated to the common potato, even though their tubers are of a similar 
appearance. Apart from starch, the tubers of Ipomoea batatas also 
store sugar. Due to their sweet taste, batatas are often used for des-
serts, but also fried or baked as a savoury side dish. In Puerto Rico, 
Cuba and the Dominican Republic, sweet potatoes are one of the 
main ingredients of sancocho stew.
Bibl.: Woolfe 1992.

Ingredients for a sancocho de gallina: sweet potatoes, cassava, plantains, chi-
cken and soup vegetables. 

For a long time, pineapple was considered to be one of the most noble and 
expensive fruits in Europe. Stylised fruit arrangements became a popular 
ornamental element in architecture, as can be seen in this small Scottish 
castle from the 18th century. 
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1.2.3. Caribbean foodways at around 1650
As the first Europeans to set foot on the Antilles in 1492, Christopher 
Columbus and his crew were so impressed by the fertile gardens 
of the indigenous people that they brought along a wide variety of 
seeds from Spain on their second voyage, including citrus fruits and 
sugar cane. Much to the chagrin of the Spanish colonialists, many 
of the European species of fruits and vegetables as well as staple 
foods such as wheat, olives and wine could not be successfully cul-
tivated in the Caribbean climate. They needed to be imported from 
the motherland or the American mainland, at high cost. It is from 
here, in turn, that the cultivation of tomatoes, avocados and papayas 
reached the islands of the Caribbean. By 1650, the cultivation of 
sugar cane had become a major economic factor, not only in Spanish 
territories, but also in the French-, British- and Dutch-controlled ter-
ritories. The plantain, which had been imported from Asia, served 
to feed the growing number of African slaves, who were working in 
their hundreds of thousands to produce the “white gold”.
Bibl.: Del Río Moreno 2012a.

1.2.3.1. Cítricos · Citrus 
Citrus sp.
The first citrus fruits were already introduced to the Caribbean in 1493 
by Columbus on his second voyage. Citron, lemon, lime, grapefruit 
and bitter orange were already known in the Mediterranean region 
at that time. A short time later, sweet oranges from Southeast Asia 
reached Hispaniola via Portugal, and soon afterwards orange trees 
blossomed in Puerto Rico, Jamaica and Cuba. Unlike many other 
fruits from the Old World, citrus thrived in the Caribbean climate 
right from the start. The chronicler Gonzalo Fernández de Oviedo 
noted: „ donde […] había poblaciones de españoles crecian naranjos“ 
[wherever Spaniards lived, oranges grew]. Large citrus plantations 
were only established in around 1900 when North American 
companies began investing in large-scale cultivation and export.
Bibl.: Del Río Moreno 2012; Fuentes 2013.

On Curaçao, a new variety of aromatic bitter orange developed from feral 
plants, which proved especially suitable for liqueur-making. 
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1.2.3.2. Plátano · Cooking plantain
Musa ×paradisiaca
In the early 20th century, the sweet-tasting banana was one of the 
main exports of Puerto Rico and Jamaica; to this day, the starchy 
plantain remains one of the staple foods in the region, and is either 
fried, deep fried or used for soup. Tomás de Berlanga, a Francis-
can monk, introduced the first plantains to Santo Domingo in 1516. 
These were Asian individuals that had been first acclimatised in 
Spain and then shipped to the New World. Fufu de plátano, which is 
made from boiled and mashed plantains, was widely consumed by 
slaves during the colonial era. Its name is a corruption of English 
food food.

1.2.3.3. Arroz · Rice
Oryza sativa
From the very beginning the Spanish conquistadors tried to culti-
vate wheat in the Greater Antilles. Wheat bread, along with wine 
and olive oil, was a staple food of the Castilians. However, the Carib-
bean climate with its rainy seasons and high level of humidity was 
unsuited for growing wheat, and the vines and olive trees did not 
bear any fruit. The first attempts to grow rice on Hispaniola date 
back as far as 1495, but it took another forty years until the cultiva-
tion of this Asian crop was successfully established in Puerto Rico. 
Nowadays, rice and beans are a traditional side dish of the Carib-
bean cuisine.
Bibl.: Del Río Moreno 2012a.

Rice field in the Dominican Republic. 

Plantains on a market in Havana, Cuba. 
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1.2.3.4. Fruta bomba · Papaya 
 Carica papaya
The Mayans cultivated papaya long before the arrival of the 
Europeans; it was the Spanish conquistadors who introduced the 
plant to the  Antilles and then to the  Philippines, from seeds they 
had brought with them from Panama. Nowadays, the large, tree-like 
plant, which bears fruit all year round, is found in many tropical 
gardens around the world. Each year, more than ten million tons of 
this delicious tropical fruit are consumed worldwide. 
Bibl.: Cole 2013.

1.2.4. Caribbean foodways at around 1850
In 1886,  Cuba became the last Caribbean country to abolish slav-
ery. Although transatlantic slave trade had been discontinued in 
the early 19th century following US pressure, the colonial powers of 
 Spain,  France,  Great Britain and the  Netherlands had forcibly taken 
millions of people from Africa in the preceding three centuries and 
made them into slaves to work on the islands’ sugar and tobacco 
plantations. 

In order to effi  ciently feed the growing slave population, crop 
plants from other tropical regions were imported with the help of 
newly founded botanical gardens. These also included breadfruit, 
which is an important part of the cuisine of the  Lesser Antilles even 
today. Other foodstuff s that are still popular in the region, such as 
okra or yam, had been brought from Africa. However, in most cases 
no exact records exist on how and when they were introduced to the 
islands. 

Papaya on a Caribbean market.

The Mayans cultivated papaya long before the arrival of the 
Europeans; it was the Spanish conquistadors who introduced the 

Philippines, from seeds they 
had brought with them from Panama. Nowadays, the large, tree-like 
plant, which bears fruit all year round, is found in many tropical 
gardens around the world. Each year, more than ten million tons of 
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1.2.4.1. Mango · Mango
Mangifera indica 
Mango is the second most important tropical fruit worldwide next to 
bananas. It is mostly consumed fresh, but is also canned and used 
for chutneys. The tropical drupe was cultivated on the Indian sub-
continent for millennia before Spanish traders brought the juicy, 
sweet-tasting fruit to the Philippines and then to the west coast of 
Mexico. The relatively undemanding mango tree, which can grow as 
high as 30 m, was presumably introduced to Cuba in the early 17th 
century by an unknown nobleman, but large-scale cultivation only 
began two centuries later. 
Bibl.: Fuentes 2013; Lieberei & Reissdorf 2007.

1.2.4.2. Àrbol del pan · Breadfruit
Artocarpus altilis 
If picked before ripening, the starchy flesh of the breadfruit can be 
processed into flour as a bread substitute. The plant has its origins 
in the South Pacific and was deemed a potential cheap source of 
food for slaves by the British colonial masters. Thus in 1787, a three-
master set sail to Tahiti, with the mandate to bring 1,000 cuttings to 
the Lesser Antilles. In the end, it took sixteen years for the trees to 
arrive at the Botanic Garden in St. Vincent, but that is another story 
altogether. The ship in question was the HMS Bounty under the com-
mand of Lieutenant William Bligh, which became the setting for the 
famous mutiny. 

1.2.4.3. Gombo · Lady’s finger
Abelmoschus esculentus 
Okra pods are harvested before ripening, when the fruit is still ten-
der. The fruit contains essential vitamins, calcium and other miner-
als. Its somewhat slimy texture takes getting used to, but is rec-
ommended for sensitive stomachs. Truly wild populations are not 
known with certainty, but West Africa is one of the places with the 
greatest diversity. Presumably it was taken from there to the Car-
ibbean. Okra-based soups and stews are called jambo on Curaçao, 
quimbombó on Cuba and callaloo on Trinidad & Tobago. 
Bibl.: Lieberei & Reissdorf 2007.

Immigrants from eastern India made mango chutney popular in the Carib-
bean.

As a member of the Malvaceae, okra is related to hibiscus and cotton plants. 
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1.2.4.4. Ñame · Yam 
Dioscorea sp.
Yam too is an important source of starch in the Caribbean diet along-
side cassava, sweet potatoes and plantains, and another ingredient 
of the traditional stew sancocho. The edible root, indigenous to West 
Africa, presumably came with the slaves. Fufu, a mash made from 
boiled yam root with spicy sauces, is still eaten there today. It is 
mostly the white yam variety Dioscorea rotundata that is cultivated 
in the West Indies. 
Bibl.: Lieberei & Reissdorf 2007.

1.2.5. Caribbean foodways today
The modern-day Caribbean diet is versatile and reflects the many 
different cultural influences that have shaped the region in its his-
tory. In the era of globalisation, the selection of food has adapted 
to the international flow of goods. In the meantime, everything is 
available that can be imported by plane, even “exotic” foods like 
cherries, raspberries, strawberries or apples. The worldwide suc-
cess of fast food has also left its culinary mark. In some regions, 
such as the American Virgin Islands, hamburgers, french fries 
etc. have almost completely replaced the traditional cuisine.

Yams roots are sold on an Ivory Coast market. 
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1.2.5.1. Manzana · Apple
Malus domestica
Apples are one of the fruit varieties that had already been brought 
to the Caribbean by the Spanish colonialists, but whose cultivation 
failed miserably due to local climatic conditions. Apples are still im-
ported, mostly from Chile. Only few varieties are available in the 
supermarkets of the region, mostly red ones. 

1.2.5.2. Papa · Potato 
Solanum tuberosum 
Palma aceitera · Oil palm
Elaeis guineensis 
Potatoes, which originated in the Andes, only became part of the 
Caribbean diet relatively recently. Traditionally, other starchy 
tubers like cassava or sweet potatoes are consumed in the tropics. In 
Europe, however, the potato has long been a staple food; the last 50 
years have seen a marked rise in the popularity of processed potato 
products such as potato chips and french fries. 
The mass production of fries would not have been conceivable 
without the oil that is derived from the fruit and seeds of the oil 
palm. Meanwhile, palm oil has become one of the most important 
raw materials of the global food industry, and is used, among other 
things, for making soft-melting icing, confectionary or ice cream. In 
Southeast Asia in particular, large tropical forest areas have been 
cleared for the cultivation of oil palms.
Bibl.: Lieberei & Reissdorf 2007.

Apples in a supermarket in Santo Domingo. Global meal: burger and fries. 
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1.3 At the bar

1.3.1. Sugar cane, the destroyer of landscapes 
No rum without sugar cane! On 7 December 1493, Christopher Co-
lumbus planted the first sugar cane seeds on Hispaniola. He had 
brought the grass, which has its origins in Asia, along with him 
from Madeira. The Portuguese had begun cultivating this sought-
after commodity on Madeira several decades before. 

Sugar cane flourished so well in the New World that the cultiva-
tion of the “white gold” soon became the most important industry on 
Hispaniola, Puerto Rico, Jamaica and Cuba, while the search for real 
gold became less and less important. The first sugar mills (ingenios) 
were built as early as 1515 by specialists recruited for this purpose. 
The Spanish crown gave away generous amounts of land to farmers 
interested in cultivating sugar cane. The land, which was normally 
grouped around a sugar mill, was conceded to the farmers who suc-
cessfully managed to cultivate the crop for a period of five years. 

Large areas were cleared for the cultivation of sugar cane and 
other crops such as tobacco, bananas, cotton or rice. Furthermore, 
a huge amount of firewood was needed for extracting the raw sugar 
from the sugar cane sap. Already in the 16th century, sugar produc-
tion in Hispaniola required around 100 tons of wood each year, and 
this demand increased further until steam-powered machines were 
introduced in the 19th century. Today, nearly all lowland rainforests 
and their precious stock of caoba (Swietenia mahagoni), mara or 
baría (Calophyllum calaba) and campeche (Haematoxylum campechi-
anum) have disappeared, on the Greater Antilles only about a quar-
ter of the original forest cover has survived. 
Bibl.: Del Río Moreno 2012a; Del Río Moreno 2012b; Lieberei & Reissdorf 
2007

1.3.2. Man-eating sugar cane 
Up until the 19th century, sugar cane was a much sought-after and 
extremely profitable commodity. Its large-scale production required 
a huge amount of labour. Cutting sugar cane, chopping firewood, 
turning sugarmills or boiling raw sugar – the production process 
was extremely labour-intensive. 
By 1502 in the Caribbean, the Spanish colonists were already rely-

ing on forced labour for this hard physical work. As a result, the 
number of African slaves on Hispaniola quintupled in comparison 
to the “European” population during the 16th century.

At this time the Dutch United East India Company (VOC) also got 
involved in the American trade in sugar and set up sugar planta-
tions on Curaçao in around 1630. Shortly afterwards, England es-
tablished itself as a colonial power in the Caribbean. Under English 
rule, Barbados became one of the most important producers of sugar 
cane. In 1675, 60 percent of the world’s sugar was produced there, 
and half a million African slaves toiled on the plantations.

The French also succeeded in entering the Caribbean sugar trade. 
The colony of St. Domingue (today: Haiti) dominated the world mar-
ket in the 18th century until a slave revolt drove the sugar barons 
out of the country. Cuba then became the leading exporter and mod-
ernised the plantation economy with the help of the railway and the 
steam engine, only abolishing slavery in 1886. In total, more than 
12 million people from Africa were forcibly taken to the Caribbean 
and exploited on the plantations.
Bibl.: Del Río Moreno 2012a; Del Río Moreno 2012b; Wendt 2013.

a Model of a Baldwin Narrow-Gauge steam engine U.S.A. 5091. 
The first railroad of Latin America opened in Cuba in 1837. The island then 
had a more cutting edge infrastructure than ist motherland Spain. „Sugar 
trains“ transported freshly cut cane to the mills and sugar to the ports. 
Berlin, BGBM, museum

b After his visit to Cuba in 1801, Alexander von Humboldt pleaded for the 
abolition of slavery. He analized the system of slavery in his Essais poli-
tiques sur l’Île de Cuba, a spinoff from his Cuban chapter in Relation his-
torique. 
Alexander von Humboldt, Relation historique du voyage aux régions équi-
noxales du nonveau continent, Paris 1825. – Presented is chapter 27.
Berlin, BGBM, library

c Machete for cutting sugar cane. 
Berlin, BGBM, museum

d Sugar loaf
Berlin, BGBM, museum
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Sugar cane field in Cuba 2012. 
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2. Collectors, researchers & enthusiasts

2.1. Collecting in the Caribbean
2.2.1. Pioneer collectors
Christopher Columbus had already noted his observations on plants 
from the “West Indies.” Early descriptions and illustrations were pu-
blished by Gonzalo Fernández de Oviedo in the Historia General de 
las Indias in 1535. It then took a further 150 years before the French 
Jesuit priest Charles Plumier brought new information about the Ca-
ribbean flora back to Europe. At the order of the Sun King Louis XIV 
and accompanied by the botanist Surian, he set forth for Martinique 
and Haiti in 1689. Plumier brought back to Paris around 4,000 plant 
drawings from his three trips to the French colonies.

Botanical exploration of the Caribbean developed into a pan-
European project: a medical doctor, Hans Sloane, is credited with 
bringing back the first reports from the English colonies when he 
returned to England from Jamaica in 1698. Between 1746 and 1755, 
Patrick Browne collected more than 1,200 specimens there. The 
Swede Carl von Linné (Linnaeus) studied Plumier’s and Sloane’s 
collections, corresponded with Browne and named numerous Carib-
bean plants. At around the same time, the Austrian Nikolaus Joseph 
von Jacquin searched the West Indies for living plants for the im-
perial garden in Vienna. Linnaeus’s student Olof Peter Swartz also 
returned from Jamaica and Hispaniola in 1786 with extensive col-
lections.

The Spanish crown sent botanists to Cuba at the end of the 18th 
century and their plant collections remained in the royal archives 
for decades. Jacquin and Swartz only made flying visits there and 
even Alexander von Humboldt, the “second discoverer of Cuba”, col-
lected just 156 numbers of the thousands of specimens he brought 
back from his Latin American travels.
Bibl.: Urban 1898; Hoppe 2001; Zeuske 2011.

2.1.1.1. Charles Plumier (1646–1704)
From the three journeys undertaken by Charles Plumier between 
1689 and 1697 to Haiti and the Lesser Antilles: Martinique, Gua-
deloupe, St. Thomas, St. Croix and St. Vincent, no herbarium speci-
mens remain, but thousands of drawings are housed at the Museum 
of Natural History in Paris. Up until his death Plumier published 
only a fraction of the material. This included a species of an orna-

mental plant genus that is now popular world-wide, the Fuchsia, 
which he discovered in the mountainous areas of Hispaniola and 
named in honour of the botanist Leonhart Fuchs.

a Charles Plumier, Catalogus plantarum americanarum, quarum genera…, 
Paris 1703.
On display Tab. 14: Fuchsia.
Berlin, Staatsbibliothek zu Berlin PK, Historische Drucke, 4" Lz 18510

2.1.1.1.a
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2.1.1.2. Patrick Browne (c. 1720–1790)
Patrick Browne worked as a doctor in Jamaica for nine years and cre-
ated a splendid herbarium there. In The Civil and Natural History of 
Jamaica published in 1756, Browne gave a total of 104 plant genera 
their scientific names. Shortly afterwards, he sold parts of his valu-
able Jamaican herbarium to Carl von Linné, who continued to work 
on the material. The results of Linnaeus’s research on Caribbean 
plants also influenced Browne’s Natural History. Linné described 
Portlandia grandiflora shown here for the first time to science in 
1759.

b Patrick Browne (Georg Dionysius Ehret), The civil and natural History of 
Jamaica, London 1789.
On display Tab 11: Portlandia grandiflora L.
Berlin, BGBM, library

2.1.1.3. Nikolaus Joseph von Jacquin (1727–1817)
From 1754 to 1759, Jacquin travelled the Caribbean in search of 
live plants for the imperial garden in Vienna. The young Austrian 
visited many more islands than the botanists who had preceded 
him. St. Vincent, Grenada, Aruba, St. Christopher, Haiti, Jamaica, 
Hispaniola and Cuba were on his route. The specimens may be lost, 
but drawings of living specimens are found in numerous publica-
tions together with descriptions of new species. These include the 
mahogany tree, which Jacquin named Swietenia mahagoni after his 
patron Jan van Swieten.

c Nikolaus Joseph von Jacquin, Selectarum stirpium Americanarum histo-
ria…, Vienna 1763.
The copper engraving at the front of the illustrated section depicts the cap-
sule of the mahogany tree Swietenia mahagoni on the top right-hand side.
Berlin, BGBM, library

2.1.2.1.b 2.1.1.3.c
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2.1.1.4. Olof Peter Swartz (1760–1818)
The Swede Olof Peter Swartz was a student of Carl von Linné. In 
1784 he travelled in Hispaniola, Jamaica and Cuba for more than 
25 months. Swartz collected both flowering plants as well as ferns, 
mosses and lichens which he studied and closely described as the 
basis for several publications. He estimated that he had discovered 
around 850 new species. In 1819, the Swartz herbarium was sold 
for 4,000 Reichstalers to the Swedish Academy of Sciences. Since 
then most of it has been stored in the botanical department of the 
Rijksmuseet in Stockholm.

d Type of Lobaria dissecta Sw., reproduction.
Jamaica, leg. Olof Peter Swartz.
Stockholm, herbarium of the Swedish Museum of Natural History (S), Reg. 
no. L1648

2.1.1.5. Alexander von Humboldt (1769–1859)
Alexander von Humboldt and Aimé Bonpland reached the port of 
Havana in Cuba on 19 December 1800, after spending more than a 
year in Guyana and Venezuela. Three months later, the companions 
travelled across the island through the sugar cane growing areas of 
Matanzas and Batanabó to Trinidad. Humboldt and Bonpland stayed 
in this “beautiful and romantic region” from 14 to 16 March 1801, 
before to sailing to Colombia. The specimen shown here must have 
been collected on one of those three days.

 e Cordia sp.
“Isle de Cube, à la Trinité de Cuba”, Nr. 5364, März 1801, leg. Alexander 
von Humboldt.
Berlin, BGBM, Willdenow herbarium, B W 04561-010

2.1.1.4.d
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2.1.2. Professional collectors
Over the course of the 19th century, botany developed into a separate 
discipline at European and American universities. Highly educated, 
wealthy amateurs who made studies of plants purely out of inter-
est rather than in order to earn a living were involved in this new 
area of scientific study. Only those with their own herbarium could 
successfully assert themselves in international botany networks, 
because the correspondence between specialists revolved mainly 
around the mutual exchange of herbarium specimens.

In order to obtain attractive new specimens for these important 
transactions, people formed subscriber circles and commissioned 
professional collectors with systematically collecting in entire re-
gions of the world, including the Caribbean.

The collectors were well trained in botany and sold the plant haul 
for a previously agreed sum of money per set of a hundred (Centu-
rie). Their employers were generally academic botanists and institu-
tions, who examined and labelled the specimens and delivered them 
to the subscribers together with self-published catalogues.

Ignaz Urban from Berlin employed several collectors in the West 
Indies, but the Harvard botanist Asa Gray also had a man in Cuba. 
Between 1857 and 1863, Charles Wright collected around 4,000 vas-
cular plants on the island with 40 sets of each. Gray distributed most 
of these sets to his subscribers to finance the costs of the expedi-
tion. He used the rest as exchange samples to build up his own her-
barium. The Gray Herbarium contained around 200,000 specimens, 
which subsequently became the property of Harvard University in 
1864. Before Gray sent the specimens to his Cuba subscribers he 
had them analysed by Professor August Grisebach from Göttingen, 
who described and named numerous new species from the material 
between 1860 and 1866.
Bibl.: Hoppe 2001; Hung 2013; Kneucker 1920; Urban 1898.

2.1.2.1. Charles Wright (1811–1885)
The adventurer with the Yale degree scoured Cuba between 1856 
and 1867. He brought back many novelties from the particularly 
abundant and difficult to reach areas in Oriente province and the 
western tip of the island. Wright did not always manage to collect 40 
sets of each plant species in one fell swoop. This is why the speci-
men shown here with the stamp of August Grisebach has two labels 
with different dates. As much of the site information is of a general 
nature and Wright’s sparse field notes often got mixed up when the 
specimens were labelled and distributed, it is difficult to interpret 
his collections.

a Type of Croton viminalis Griseb.
“In Cuba Orientali. Prope villam Monte Verde dictam”, Nr. 565, 1856–1859 
(two labels dated “1856–1857” and “Jan.–Jul. 1859”), leg. C. Wright.
Göttingen, herbarium of Göttingen University, GOET 006462

Portrait of Charles Wright. 
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2.1.2.2. Baron Heinrich Franz Alexander von Eggers 
(1848–1903)
As a Danish occupation officer, von Eggers spent a number of years 
in the Lesser Antilles, where he discovered botany as a pastime and 
supplementary source of income. His Exsikkata (Exs.) compiled over 
decades throughout the entire Caribbean comprised thousands of 
plants. Ignaz Urban in Berlin was among his clients, but the major 
herbariums in London, Paris, St Petersburg and others were also 
among his subscribers. In 1887, von Eggers was commissioned by 
Urban to climb the high mountain range of the Dominican Repub-
lic, the first researcher since Plumier to do so. The two specimens 
shown here come from this expedition.

b Type of Coccoloba eggersiana Lindau.
“Santo Domingo prope Puerto Plata in fruticetis”, Nr. 2731, 2. 7. 1887, leg. 
H. F. A. von Eggers.
Berlin, BGBM, herbarium B 10 0244510

c Cone of Pinus occidentalis.
Santo Domingo s.n., 1887, leg.: H. F. A. von Eggers.
Berlin, BGBM, herbarium B 18 0013126

2.1.2.3. Hans Freiherr von Türckheim (1853–1919)
This native of Karlsruhe was a consul in Guatemala, where he grew 
coffee and devoted himself to the study of orchids and ferns. Alt-
hough von Türckheim did not have any financial needs, his passion 
for collecting was such that, in 1908 he was persuaded by Ignaz 
Urban to go on an expedition into the mountainous regions of the 
Dominican Republic. The specimen dated April 1910 shown here co-
mes from the Constanza mountain valley. A few months later Türck-
heim injured his leg so badly that he had to return to Germany. His 
travelling companion, Father Miguel Fuertes, ended the expedition 
alone.

d Huperzia homocarpa (Herter) Holub (Bas. Urostachys homocarpus Herter)
“Constanza, 1850 m, epiphytisch im Laubwald unterhalb Valle Nuevo”, Nr. 
3170, April 1910, leg. v. Türckheim.
Berlin, BGBM, herbarium B 20 0084091

2.1.2.4. Miguel Domingo Fuertes Lorén (1871–1926)
The Spanish Priest Miguel Fuertes met travelling collector Hans von 
Türckheim in 1910 in Barahona and accompanied him on his expe-
dition to the mountainous region of the Dominican Republic. After 
Türckheim departed, he continued collecting at the expense of the 
Botanical Museum in Berlin. Fuertes sent the first set from his haul 
to Ignaz Urban for determination, but also sold to other museums 
for 40 marks or 10 dollars for a bundle of hundred. Urban named 
some of the plants in honour of the industrious priest, including the 
Coccoloba fuertesii exhibited here.

e Isotype of Coccoloba fuertesii Urb.
Santo Domingo, “in montibus prope Barahona” Nr. 716, Nov 1910, leg. Pater 
Miguel Fuertes.
Berlin, BGBM, herbarium, B 10 0244495

Portrait of Hans Freiherr von Türckheim.
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2.1.3. A passion for collecting
Without a minimal interest in plants, it is difficult to survive the 
hardships and privations of a several month-long botanical expedi-
tion in the tropics. Few people have collected plants in the Carib-
bean with such passion and endurance as the two botanists Erik 
Leonard Ekman (1883–1931) and Henri Alain Liogier (1916–2009). 
Both men were academic botanists, who pursued their own scien-
tific agenda and exchanged information with numerous correspond-
ents in Europe and North America.

The Swede Erik Ekman made the greatest contribution by a single 
person to the study of the flora of the Greater Antilles. After obtai-
ning his doctorate from the University of Lund, he was commissi-
oned by the Royal Swedish Academy of Sciences to travel to Brazil. 
Ignaz Urban ensured that the talented young scientist was sent to 
Cuba instead. When Ekman travelled to Havana under protest in 
1914, he did not know that the Antilles would take hold of him up 
until his death. In the 17 years he spent in Cuba and Hispaniola, Ek-
man collected around 100,000 specimens of more than 35,000 taxa.

One of the most important collectors of the next generation was 
the Frenchman Henri Liogier (= Hermano Alain), who went to Cuba 
in 1934 and later Hispaniola and Puerto Rico, where he lived and 
taught. His plant collections included 45,000 numbers, but, as an 
academic teacher and writer on flora, he also played an outstanding 
role for botany in the region.
Bibl.: Berazaín & Rankin 2014; Hoppe 2001; Tapia-Benoit & Mejía 2013.

2.1.3.1. Erik Ekman in Cuba, 1914–1924
It is worth looking at the reproduction of the first specimen col-
lected in the Caribbean by the Swedish botanist Erik L. Ekman on 
behalf of the Stockholm Academy of Sciences. He had been awarded 
his doctorate from the University of Lund just one month before he 
arrived in Havana on the 13th of April 1914. His donors had only 
envisaged a one-month stay, but Ekman remained in Cuba – except 
from a short break – for a total of 10 years. As this meant the end of 
his stipend, he earned his living by working in a sugar mill.

a Adiantum capillus-veneris L., reproduction.
Cuba, Havana, Nr. 1, 18. 4. 1914, leg. E. L. Ekman.
Stockholm, herbarium of the Swedish Museum of Natural History (S), S10-
34205

b Camera, 1920s.
Berlin, David Fichtmüller

2.1.3.1.a
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2.1.3.2. Erik Ekman in Hispaniola, 1924–1931
In July 1924, Ekman travelled to Haiti, which he toured tirelessly for 
four years. He collected the specimen exhibited barely a week after 
he arrived in the capital city of Port-au-Prince. In 1928, he travelled 
back to the Dominican Republic, where he explored the mountain-
ous regions of the Cordillera Central and climbed the highest peak in 
the Caribbean, Pico Duarte (3,098 metres above sea level). Ekman, 
who for many years never avoided exertion, died of pneumonia on 
the 15 January 1931, aged just 47.

c Holotype of Celtis punctata Urb. & Ekman.
Haiti, “prope Port-au-Prince in Montagnes du Trou d’Eau a collibus prope 
Glove in calc. mioc.”, Nr. H 1041, 22. 7. 1924, leg. E. L. Ekman.
Berlin, BGBM, herbarium B 10 0247969

Erik L. Ekman collecting, Haiti 1924.2.1.3.1. b
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2.1.3.3. Erik L. Ekman (1883–1931) and Ignaz Urban
In 1914 Ignaz Urban from Berlin persuaded the Swedish Academy 
of Sciences to send Erik Ekman not to Brazil as planned, but to the 
Caribbean as part of a joint venture. The talented young researcher 
with a doctorate on a Caribbean subject was to help Urban complete 
his Symbolae Antillanae. Although over the course of the following 
years Ekman came into conflict with his European sponsors on sev-
eral occasions, the scientific exchange with Urban never came to 
a complete standstill. The two authors jointly published new plant 
species, and also honoured each other when naming new taxa.

d Type of Coccoloba ekmanii Urb.
Cuba, Lomas de las Jatas, Nr. 580, 1. 5. 1914, leg. E. L. Ekman-
Berlin, BGBM, herbarium, B 10 0249290

2.1.3.4. Henri Alain Liogier (1916–2009)
His full name was Henri Eugène Liogier Allut, but as a botanical 
author he called himself Alain, after his name in the La Salle re-
ligious brotherhood. After decades in Cuba, USA and Puerto Rico, 
he settled in the Dominican Republic in 1968, where, as the first 
Scientific Director, he oversaw the creation of the National Botanical 
Garden. During the ten years of his work in the Dominican Republic, 
Liogier collected thousands of specimens, many of them with his 
wife, Perpha.

e Isotype of Ipomoea dajabonensis Alain.
Dominican Republic, “En Manigua a orilla de la Carretera de Dajabón” Nr. 
27329, Feb. 1978, leg. A. H. Liogier, & P. Liogier.
Berlin, BGBM, herbarium B 10 0242101

2.1.3.3.e
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2.1.4. Institutional collecting
By the end of the 19th century, botany in Europe and North America 
had become established as a separate academic discipline. Herbaria 
and research facilities were set up in the universities and collection 
expeditions were planned as part of institutional Flora projects and 
provided with staff.

The United States was expanding its presence in the Caribbean 
at the time. American troops invaded Puerto Rico and claimed the 
island along with the adjacent Virgin Islands as unincorporated US 
territory. Cuba was also subjected to military occupation during the 
period. At the same time, there was increased public interest in the 
natural resources of the region. American institutions increasingly 
devoted themselves to the systematic collection of and research into 
Caribbean flora.

Nathaniel Lord Britton, the founder and first director of the New 
York Botanical Garden was particularly influential. From 1901 on-
wards, Britton travelled to the Caribbean every year. The Scientific 
Survey of Puerto Rico, which he launched as a large-scale project that 
continued up until the 1940s, involved Columbia University in New 
York and government agencies in the United States and Puerto Rico 
as well as the New York Botanical Garden.

In addition to Puerto Rico, Bermuda and the Bahamas, Britton 
also visited Cuba several times and instructed his employees to re-
search the flora throughout the island. The Smithsonian Institution 
in Washington followed the New Yorker’s activities and sent out the 
grass specialist Albert S. Hitchcock and the fern researcher William 
R. Maxon.
Bibl.: Alain 1956; Jennings 1919?; Kallunqui 1980; Merrill 1938; Rose 1999.

2.1.4.1. Nathaniel Lord Britton (1859–1934)
Nathaniel Lord Britton was appointed as the founding director of 
the New York Botanical Garden in 1895. He skilfully matched the 
interests of various scientific institutions with backing by wealthy 
patrons. As a result, the NYBG coordinated a series of collecting 
expeditions to the Caribbean, in which Britton often also took part 
personally. Together with his employee Percy Wilson, Britton pub-
lished a Flora of Puerto Rico and the Virgin Islands between 1923 
and 1931.

a Holotype of Tillandsia cowellii Mez & Britton.
St. Kitts and Nevis; “Saint Kitt’s; Summit of Mount Misery (M. Liamuiga)”, 
Nr. 553, 8. 9. to 5. 10. 1901, leg. N. L. Britton, J. F. Cowell.
Berlin, BGBM, herbarium B 10 0243389

Portrait of Nathaniel Lord Britton.
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2.1.4.2. Elizabeth Gertrude Britton (1858–1934)
In 1906 Elisabeth Britton, nee Knight, was one of the only 19 women 
listed in the first edition of American Men of Science. The wife of 
Nathaniel Lord Britton was a distinguished moss expert, who wrote 
the corresponding chapter of the Floras of Bermuda and the Baha-
mas. She accompanied her husband on nearly all of his 25 journeys 
to the Caribbean and also collected on her own behalf, as shown by 
the specimen exhibited here.

b Selaginella krugii Hieron.
Puerto Rico „Mount Mandios. Near Jayuya upper slopes“, Nr. 960, 
17. 03. 1906, leg. E. G. Britton & D. W. Marble.
Berlin, BGBM, herbarium B 20 0127132 b

2.1.4.3. John Adolph Shafer (1863–1918)
John Adolph Shafer, born in Pittsburgh, had a doctorate in phar-
macy and a particular interest in plants. In 1903 he accompanied 
Nathaniel Lord Britton on a trip to Cuba. In the following year he got 
a job as a curator at the New York Botanical Garden. Shafer collect-
ed plants in Montserrat, St. Thomas, St. John, Tortola, Puerto Rico 
and Curaçao. However the most valuable are the specimens that he 
brought back from Cuba between 1903 and 1912.

c Cone of Pinus occidentalis Sw.
Cuba, Sierra Nipe, Oriente, Nr. 3206, 17. 12. 1909, leg. J. A. Shafer.
Berlin, BGBM, herbarium, B 18 0013125

d Cone of Pinus occidentalis Sw.
Cuba, Nr. 8842, 16. 02. 1911, leg. J. A. Shafer.
Berlin, BGBM, herbarium, B 18 0013124

2.1.4.4. Hermano León (1871–1955)
Hermano León (Joseph Sylvestre Sauget) belonged to the brothers of 
the French La Salle order and lived in Cuba from 1905 onwards. He 
was a flora enthusiast and corresponded with the American experts 
N. L. Britton, A. S. Hitchcock and W. R. Maxon. He accompanied 
Adolph Shafer on his last collecting trip to Cuba in 1912. Two years 
later, based on a recommendation by Britton, he received the Swede 
Erik Ekman, with whom he collaborated intensively over the next 
ten years.

e Type of Chloris morales-coelloi León ex Britton.
Cuba, “Oriente: Cajobabo; sandy ground”, Nr. 12320, July 1924, leg. León.
Berlin, BGBM, herbarium B 10 0248046

Portrait of Hermano Léon.2.1.4.3.c
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2.1.5. Collecting for the Flora de la República de Cuba
On 27th of November 1974, the Ministry of Higher Education of the 
GDR and the Ministry of Education of the Republic of Cuba signed a 
cooperation agreement on the joint exploration of the flora of Cuba. 
They wanted to “research the plant resources of Cuba and publish 
the overall results in a multi-volume flora inventory”. In order to 
create an up-to-date inventory of all the plants in Cuba, it was neces-
sary to systematically scour the island once again.

Johannes Bisse, a botanist from Jena, had already informally put 
together a Herbario de la Flora de Cuba (HFC) in 1966. The first set 
remained at the Jardín Botánico Nacional in Havana; the cooperating 
herbaria of the Friedrich Schiller University in Jena and the Arbo-
retum of the Humboldt University of Berlin received the second and 
third sets. Up until October 1989, 68,426 numbers were assembled 
in this way, collected on more than 60 joint expeditions by Cuban 
and German botanists.

The agreement lapsed after the reunification of Germany. In 1993, 
the Humboldt University transferred the Berlin set to the Botanic 
Garden and Botanical Museum Berlin. The collection, which now 
adds up to more than 30.000 numbers is stored separately from the 
general herbarium.

Meanwhile, the Jardín Botánico Nacional of the University of Ha-
vana and the Botanic Garden of the Freie Universität Berlin signed a 
new cooperation agreement. In addition to collecting and publica-
tions on Cuban flora, the focus is on the exchange of employees and 
providing scientific advice on implementing nature conservation 
activities.
Bibl.: Autorenkollektiv 1985; Borsch et al. 2012.

2.1.5.1. Johannes Bisse (1935–1984)
The botanical cooperation between Cuba and the GDR was initiated 
by the Jena plant researcher Johannes Bisse. In 1966 he went to the 
University of Havana as a guest lecturer, where he trained a new 
generation of Cuban botanists. Bisse met Fidel Castro and advised 
him on setting up the Cuban National Botanical Garden and develop 
its herbarium (HAJB). Only a few months after the official opening 
in March 1984, Bisse was killed in an accident.

a Nicotiana glauca Graham.
Habana, manigua costera del este de la Playa Mariano, HFC Nr. 1, 2. 10. 1966; 
leg. J. Bisse.
Jena, Universität Jena, Herbarium Haussknecht

b Letter by J. Bisse dated 14. 10. 1960 [correctly: 1966] from Navarro, Prov. 
Camagüey to the Herbarium Haussknecht.
Jena, Universität Jena, archive of the Herbarium Haussknecht

c Baseball cap with logo of the Jardín Botánico Nacional de Cuba, 2015, leg. 
K. Grotz.
Berlin, BGBM, museum

2.1.5.1.c
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2.1.5.2. From the GDR to the tropics
When a 1974 agreement between the Ministries of Science of the 
GDR and Cuba officially initiated the Flora de la República de Cuba, 
a lot of money was invested in technical equipment. Jeeps as well as 
two four-wheel drive Roburs with snow chains and cable winches 
were shipped to the island. Eighteen German scientists, who ex-
plored the rough terrain with their Cuban colleagues, sent living 
plants as well as herbarium specimens back to the GDR. The living 
plants were used for the Botanic Garden in Jena and for planting the 
Tropical Hall at the Berlin Tierpark.

d Cooperation agreement between the GDR Ministry of Universities and the 
Cuban Ministry of Education, 27. 11. 1974, reproduction.
Berlin, BGBM, archive

e Model of a Robur truck.
Berlin, BGBM, museum

f Robur truck stuck in the field. Cuba, Prov. Holguín: Sierra del Cristal, 
Loma El Gallego, Camino al La Zanja, 29. 04. 1985
Photo: L. Lepper, Jena

g Postcard showing the interior of Alfred-Brehm House, Tierpark Frie-
drichsfelde 1966.
Berlin, BGBM, museum

2.1.5.2.g
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2.1.5.3. Collecting today
Today, if any specimens are collected for the Flora de la República 
de Cuba during a Cuban-German field trip, the first set goes to the 
herbarium of the Cuban National Botanic Garden of the University 
of Havana (HAJB). Duplicates are preserved in the Berlin Herbarium 
(B) and other institutions whose representatives took part in the 
collection excursion, here from Universidad Central “Marta Abreu” 
de Las Villas (ULV).

h Isotype of Coccoloba berazainiae I. Castañeda.
Cuba oriental, provincia Hoguín, Moa. “Concesión minera Santa Teresita” 
al este de Yamanigüey. Pinares y charrascales, Nr. 4624, 31. 3. 2011, leg. T. 
Borsch, M. Ackerman, A. A. Cervantes, I. Castañeda, A. Morales, R. Morejón, 
J. Gutiérrez, A. Drers, L. Sánchez & C. Panfet.
Berlin, BGBM, herbarium B 10 0408402

2.1.5.4. Island in the grid
In most Flora projects, the collection coordinates of a specimen are 
now determined and recorded by GPS. As use of this technology is 
not authorised in Cuba, collectors and editors continue to use stand-
ardised distribution maps. Part of the preparatory work for a printed 
Flora de la República de Cuba in the 1970s had already involved de-
fining processing guidelines and cartographic bases. Localities are 
typically entered as points on a grid map, based on a 1960s Cuban 
Government map with a 1:250.000 scale.

a Atlas de Cuba from 1978, Scale 1: 300:000.
Berlin, BGBM, library

b Elaeodendron attenuatum. Drawing and und distribution map in the Flora 
de la República de Cuba Vol. 16 (Mory 2006).
Berlin, BGBM, library

The collected Material is documented with a camera on the spot. Joint ex-
hibition with colleagues of Berlin and Cuba, Villa Clara province, 25.02.–
03.03.2012.2.2.1.5.h
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2.2. In the study
2.2.1. Linné’s Caribbean dreams
The country house of Carl von Linné (1707–1778) in Hammarby, 
Sweden is lined with very striking and unusual “wallpaper”. The 
famous Swedish botanist simply stuck galley proofs on the walls of 
his bedroom and study. These included preprints of Johannes Bur-
man, the first person to publish in book form the Caribbean plant 
drawings made by Charles Plumier between 1689 and 1697. Plum-
ier’s work was extremely important for researchers of the time. All 
herbarium specimens did not survive transfer to Europe. As a result, 
his drawings were often the only evidence of a new species.

However, Burman’s galley proofs were copies of copies of the origi-
nals held at the Royal Library in Paris. Herman Boerhaave, Professor 
of Botany in Leiden, already had copied 503 of the around 6,000 
original drawings by Plumier in 1733. Linné used these copies to 
produce brief species descriptions, which he published in Species 
plantarum. These copies were also used as a template by Burman’s 
engravers.

This procedure gave rise to errors as can be seen here in the se-
ries with Aristolochia peltata. If one compares the original drawing 
(a) with the copy commissioned by Boerhaave (b), and finally the 
copper engraving commissioned by Burman (c), it is easy to detect 
a “Chinese whispers” effect. This means it is not always easy for 
researchers to clearly evaluate the achievements of the early bota-
nists.
Bibl.: Greuter & Rankin 1999.

a Charles Plumier, Drawing of Aristolochia peltata, Tab. 44 in Charles Plum-
ier, Botanicon americanum seu historia plantarum in Americanis insulis 
nascentium MS2, 1704, reproduction.
Paris, Muséum National d’Histoire Naturelle, library

b Sebastien Vaillant, Drawing of Aristolochia peltata, Tab. 84 in Caroli 
Plumerii Plantas Americanas dicessit Hermannus Boerhaave 1733, repro-
duction.
Groningen, University of Groningen Library, special collections

c Etching of Aristolochia peltata, Fig. 2 , Tab. 32 in Charles Plumier (ed. J. 
Burmannus), Plantarum americanarum fasciculus primus…, Amsterdam 
1755.
Jena, Friedrich-Schiller Universität Jena, Universitätsbibliothek

d Aristolochia peltata (A. foliis reniformibus peltatis) in Carl von Linné, Spe-
cies plantarum, Stockholm 1753. 
On display vol. 1(title page) & vol. 2 (p. 960).
Berlin, BGBM, library 2.2.1.c

Wallpaper in the study room of Carl von Linné’s country house in Hammar-
by, Sweden.
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2.2.2. The “West Indian Herbarium”, 1884–1931
When Ignaz Urban began his career as a scientist at the Botanic Gar-
den in Berlin, the conditions for exploring the Caribbean flora were 
extremely unfavourable. Hardly any other region of the world was 
as poorly represented in the herbarium as the Antilles. When Urban 
died at a ripe old age in 1931, he was one of the most renowned 
Caribbean researchers of his time. He left a huge West Indian collec-
tion to the Botanical Museum, one of the largest and most valuable 
of its time.

The push for this development came from Leopold Krug. The 
Prussian merchant and consul returned with extensive natural and 
ethnological collections from a prolonged stay in Puerto Rico. He 
convinced Ignaz Urban to look more closely at the flora of Puerto 
Rico, and in 1884 made available substantial funds for an initial 
collection trip. The Herbarium Krug & Urban grew steadily, and ex-
tended to the whole of the Caribbean island region. While Leopold 
Krug labelled, documented and footnoted the new items collected, 
Ignaz Urban dealt with the scientific correspondence. Many collec-
tors and explorers, such as Paul Sintenis, Baron Heinrich F. A. von 
Eggers, Hans von Türckheim and Erik L. Ekman worked for him. 
Collecting trips were initially paid for by Krug, but later German 
scientific funding also became available. Additional specimens were 
received through exchange and purchase or as determination spe-
cies to the Berlin Botanical Museum, to which Urban donated the 
“West Indian Herbarium” in 1891. With one condition: the approxi-
mately 800 folders containing tens of thousands of specimens were 
to be stored separately from the general herbarium, in a room right 
next to Urban’s office.
Bibl.: Urban 1898; Urban 1898b; Urban 1916.

Ignaz Urban in the West Indian Herbarium, c. 1930.
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2.2.2.1. Leopold Krug (1833–1898)
Leopold Krug was instrumental in making Dahlem a centre of West 
Indian plant research. The Prussian government awarded him the ti-
tle of honorary professor for his commitment. As a merchant in May-
agüez, the Prussian investigated the flora and fauna of Puerto Rico. 
one the few surviving specimens is exhibited here. Back in Berlin, 
Krug spent years of painstaking work putting together a 20-volume 
catalogue. For each of the Caribbean plant names, it contained a 
sheet with references, the common name and collection sites.

a Lepidium virginicum L.
Puerto Rico 1870, leg. Krug.
Berlin, BGBM, herbarium B 10 0242794

2.2.2.2. Paul Ernst Emil Sintenis (1847–1907)
The pharmacist from the Oberlausitz (Upper Lusatia) had already 
made a name for himself as a plant collector on his travels in the 
Far East when Ignaz Urban commissioned him to collect materials 
for a Flora of Puerto Rico in 1884. Leopold Krug financed the jour-
ney from October 1884 to June 1887. Sintenis brought more than 
7,000 items back to Berlin. In addition to herbarium specimens and 
spirit collections, these included living plants, seeds and museum 
artefacts.

b Spirit specimen of Epidendron sp. & Aechmea nudicaulis Griseb.
Porto Rico, Nr. 6063 & Nr. 6040, o.J., leg. Sintenis.
Berlin, BGBM, herbarium B 81 0002009

c Spirit specimen of Marcgravia sintenisii Urb.
Portorico Nr. 4189, 1887, leg. Sintenis
Berlin, BGBM, herbarium B 81 0009451

2.2.2.2.b,c
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2.2.3. A Flora for the West Indies
The Göttingen Botany Professor August H. R. Grisebach (1814–1879) 
wanted not only to selectively research the plant world of the Ca-
ribbean islands, but also to obtain an overview of the vegetation 
formations of the region. His Flora of the British West Indian Islands 
(1859–1863) was the first modern floristic analysis of the Caribbe-
an. Grisebach himself never visited the tropics. Instead he studied 
the collections of major European herbaria, especially that at Kew in 
London, and set up his own “West Indian” herbarium in Göttingen.
Ignaz Urban (1848–1931) adopted both the regional approach as 
well as the working methods and made Berlin-Dahlem a centre of 
Caribbean plant research. For more than four decades he explored 
the flora of the West Indies using herbarium specimens, without 
ever having been to this part of the world. A growing number of 
collectors were commissioned by Urban to systematically search the 
islands for plants. Many new species were discovered in this way 
and scientifically documented for the first time.

Urban published all the research results in the monumental Sym-
bolae Antillanae. A total of nine volumes were published between 
1898 and 1928. In addition to monographs and comprehensive flo-
ral and plant-geography treatises on particular islands, the work 
provides an excellent overview of the state of the research at the 
time. The Symbolae remains an indispensable reference work for 
understanding the diversity of Caribbean plants, even if many more 
floras and checklists have since been compiled.
Bibl.: Loesener 1931; Urban 1898; Weatherby 1936.

a Syntype of Renealmia bracteosa Griseb.
Guadeloupe, #s.n., leg. Duchassaing d. F.; E.P.
Göttingen, herbarium of Göttingen University, GOET 008941

b Ignaz Urban, Flora Portoricensis. Symbolae antillanae vol. 4, Berlin 1903–
1911, with title page presented.
Berlin, BGBM, library

Portrait of August Grisebach.
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2.2.4. A Flora for Cuba
In the mid 19th century, the French botanist  Achille Richard publis-
hed the fi rst plant inventory of  Cuba containing descriptions of a 
total of 1,248 plant species. A hundred years later, the Flora de Cuba, 
which was started by  Joseph Sylvestre Sauget ( Hermano León) and 
completed by  Henri Eugène Liogier ( Hermano Alain), already had 
fi ve volumes.

The preparations for the current Flora de la República de Cuba be-
gan in 1966. The aim was to provide descriptions and illustrations 
of all the plants, algae and fungi found in  Cuba. This modern Flora 
was intended to provide a basis for the protection and conservation 
of the island’s biological heritage. A huge task that currently con-
tains work by more than 60 authors. A total of 21 volumes have been 
published so far. These contain work on 91 families, 455 genera and 
1835 species. But this only represents a quarter of the higher plant 
species.

A critical Flora project requires a multidisciplinary approach and 
good organisational work. Authors must follow detailed specifi ca-
tions to ensure that the individual descriptions have the same lay-
out and content. The current editors –  Werner Greuter and  Rosa 
Rankin Rodríguez – are supported by a scientifi c committee made 
up of representatives from many institutions in the Cuban capital 
and provinces.

The Flora de la República de  Cuba has been supported for a long 
time by the Botanic Garden and Botanical Museum  Berlin (BGBM). 
The Flora project has access to the  Berlin infrastructure – one of the 
world’s best botanical libraries; an effi  cient system for international 
loans of herbarium material, specialists in bioinformatics; labora-
tories and graphic services. In recent years, BGBM has facilitated 
residencies lasting one or more months for no fewer than 78 Cuban 
botanists.

a The 21 volumes of Flora de la República de Cuba published to date.
 Berlin,  Werner Greuter

Book cover of  Hermano León [ Sauget, J. S.]. Flora de Cuba. 1. Gimnosper-
mas. Monocotiledóneas.  Havana 1946. 2.2.4.a
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3. Green treasures

3.1. Green Treasure Island
Cuba is attractive, no question. But what makes this island so 
unique for botanists?

The Caribbean is one of the world’s most important hotspots of 
biodiversity: on 10,000 km², between 3,000 and 4,000 vascular 
plant species can be found, many of which are endemic, i.e. which 
only occur there. At the same time, man has severely interfered in 
this world region, putting biodiversity under enormous pressure. 
We have to hurry in order to protect this unique flora and fauna. 

The Cuban archipelago has the most diverse flora in the Carib-
bean. On an area of almost 105,000 km² grow more than 7,000 dif-
ferent species of vascular plants; slightly more than half of which 
are endemic and cannot be found anywhere else in the world. 

Over the course of millions of years, many new plant species and 
genera evolved from some immigrant ancestors. The study of these 
Cuban endemics shows as under a magnifying glass the processes 
of speciation and evolution in plants, since an island is particularly 
exposed to the play of the elements. Propagation mechanisms and 
competitive factors, the isolation of populations by flooding or the 
rise of mountain chains, but also adaptation to different soil types, 
reliefs and rainfall are factors that may have played a role in specia-
tion.

In addition, we are interested in the settlement history of the is-
land: From where did the ancestors of the Cuban plants come and 
when did they reach the island? To answer these questions, we need 
to include the entire Caribbean, including the adjacent landmasses. 
In our research area “Cuba and the Caribbean”, we are therefore 
working together with partners from the Dominican Republic, Mexi-
co, Honduras, El Salvador and Colombia, to keep track on Caribbean 
arrival routes and relationships of selected model groups.

For zoologists, Cuba hosts treasures, too. A very prominent and beautiful ex-
ample is the extraordinary diversity of snails which can only be found here. 

a Showcase “Diversity of Cuban snails”, with Polymita, Zachrysia, Liguus, 
Caracolus, Viana, Helicina, Cepolis (Polymita), Oleacina, Farcimen and 
Chondrothyra. 
Berlin, Museum für Naturkunde, malacological collection, Inv.Nr.: ZMB Moll 
106999

b Showcase “Infraspecific diversity in Liguus”.
Berlin, Museum für Naturkunde, malacological collection, Inv.Nr.: ZMB Moll 
121234

3.1.a
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3.1.1. Model groups in the focus of research
We have selected some groups of flowering plants particularly rich 
in endemics in order to better understand their evolution and mi-
gration history in the Caribbean context. These include the genera 
Buxus (Buxaceae), Coccoloba (Polygonaceae) and the entire subfami-
ly Acalyphoideae of the Euphorbiaceae family. Each of these three 
groups is presented separately in the exhibition.

Besides the study of morphological traits, genetic analysis in the 
laboratory is most important for our research. To understand rela-
tionships within a model group, we compare information from DNA 
molecules in the genomes of plants. For these sequences, we need a 
large amount of well-documented plant specimens of all our model 
group species. DNA mutations are passed on, so that their simulta-
neous presence in subsequent species can indicate that they have 
descended from a common ancestor. Special computer programs 
perform algorithms, calculating phylogenies (family trees) from 
these sequences which may allow further conclusions on evolution-
ary history.

Such a phylogeny can give us information about whether a genus 
actually forms a natural group or whether morphologically very 
similar species, previously regarded as close relatives, belong to dif-
ferent branches of the tree.

If the phylogeny of a model group contains natural groups with 
species only prevalent in the Caribbean or on an island, we can even 
hypothetically reconstruct ancestral areas and migration routes of 
plant species, although these have taken place millions of years ago. 
Using a “molecular clock” we calculate the age of lineages and will 
look at their ancestor’s region of origin.The geological history is also 
important in the reconstruction of such scenarios, as the Caribbean 
has changed very dynamically in the past millions of years due to 
plate tectonics.

Research on Cuban plant diversity does not only take place in the field but also in the laboratory.
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3.1.2. Buxus as a model group
The genus Buxus has around 100 species worldwide. In Europe, the 
common boxwood (B. sempervirens) is known as a hedge plant. That 
40 % of Buxus species occur in Cuba, and most of them only there, 
is less known.

To look at this diversity in detail, elaborate measures were neces-
sary. In decades of fieldwork most of the Buxus species were collect-
ed throughout the Caribbean, hundreds of DNA samples prepared 
and analyzed. In this process, three species have been described as 
new to science (Buxus cristalensis, B. nipensis and B. koehleri), and 
plants thought to be lost for over a hundred years have been “redis-
covered” (B. vaccinioides).

From the phylogeny (family tree) shown here, it is evident, among 
other things, that most Cuban Buxus species are found in three 
natural groups (clades). It is interesting to look at the distribution 
of these species ordered by clades on a map. While species of the 
oldest clade (Glomerata) can be found throughout the Caribbean, 
the species in the somewhat younger clades (Shaferi and Gonoclada) 
exclusively grow in Cuba.

Analysing the specific habitats and adaptation strategies makes 
apparent which factors particularly affected speciation of Buxus in 
Cuba. The 17 Glomerata-clade species have a wider range of habi-
tats, they grow on both limestone and heavy-metal serpentine soils. 
In the latter, they survive mainly because of their ability to excrete 
heavy metals. The distribution areas of Shaferi-clade and Gonoclada-
clade species, however, are apart from one exception almost congru-
ent with the so-called “serpentine areas” of Cuba. As an adaptation 
strategy, these species accumulate the heavy metal instead of ex-
creting it. In the Shaferi-clade this happens both through normal 
accumulation and by hyper-accumulation. The twelve species and 
three subspecies of the most recent Gonoclada-clade all follow a 
hyper-accumulation strategy. This pattern allows us to undertand 
the possible mechanisms and the historical course of evolutionary 
processes.
Bibl.: Gonzáles Gutiérrez & al. 2013; Gonzáles Gutiérrez 2014.

Egon Köhler (†) collecting Buxus samples.



97Exhibition · 3. Green treasures

II

3.1.3. Coccoloba as a model group
The Sea Grape Coccoloba uvifera grows on many beaches in the 
American tropics. When Christopher Columbus on his arrival in 
Cuba erected a wooden cross on the beach of Baracoa, it consisted of 
the wood of this plant.

For Cuba Coccoloba is also interesting because 35 of the 120 spe-
cies of this neotropical genus grow on the island and 24 even occur 
only there – a diversity that was worth studying in detail. Many 
Coccoloba species grow under extreme conditions, such as in very 
dry regions or on heavy-metal (serpentine) soils, but are usually not 
limited to one habitat. The morphological range of Coccoloba is quite 
large, however, most species in Cuba and Hispaniola form only small 
leaves, some of them even covered with a layer of wax.

Looking at the phylogeny (family tree) based on morphology, the 
genus Coccoloba and the origins of the species represented therein 
unfortunately result in a complicated picture. Apparently a natural 
group of Cuban Coccoloba species is difficult to detect based on mor-
phology only. Instead, we find Cuban species mixed with species of 
other Caribbean islands and distributed over various branches. Only 
the Rhigia-clade consists mainly of Cuban species, whose distribu-
tion areas can be found all over the island. Looking at morphological 
traits, these Rhigia-clade species share certain characteristics like 
small growth forms, tiny leaves and extremely reduced flowers. This 
may indicate that in speciation within this subgroup the adaptation 
to similar habitats may have played a role.
Bibl.: Castañeda Noa 2012; Castañeda Noa 2013; Castañeda Noa 2013; Casta-
ñeda Noa 2014.

3.1.4. Acalyphoideae as a model group
The pantropical lineage of Acalyphoideae with its 1,860 species 
constitutes the largest subfamily of Euphorbiaceae. This huge group 
qualifies for a more detailed investigation in connection with our 
Caribbean focus, since it is represented by no less than 17 genera 
on the islands and the adjacent mainland. Cuba alone has 70 Aca-
lyphoideae species, many of them endemic, but the group has also 
achieved high diversity in Mexico, Mesoamerica and South America.

The phylogeny (family tree) of Acalyphoideae reveals which 
subgroups (clades) have formed in the course of evolution. Which 
clades contain species occurring exclusively in the Caribbean, when 
have these clades formed and where did their ancestors originally 
come from?

A look at the regional categorization shows that the Leucroton-
Lasiocroton-Garcidiella-clade (all three species are endemic to the 
Caribbean), the Acidoton-Platygyna-clade (both endemic to Cuba and 
Hispaniola) and some smaller kinship groups with Caribbean en-
demics qualify for further analysis.

With the help of plant related fossils as calibration point, we can 
date some of the nodes of the phylogeny and are thus able to estimate 
the relative age of all the other branches. The Acalyphoideae group 
seems to have diversified on the Caribbean islands since the arrival 
of an ancestor in the Miocene nine million years ago. Amazingly, the 
ancestors of these Caribbean endemics seem to have almost exclu-
sively come from Mesoamerica and Mexico, while colonisation from 
the South American mainland taking the route of the Lesser Antilles 
might not have played a role in this migration pattern.
Bibl.: Cervantes & al. 2016 (in press).
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3.2. FIRE
Fire stands for the complex geological evolution of Cuba. Over the 
course of millions of years, tectonic plate movements and changing 
sea levels have shifted the land masses several times above and be-
low water, landbridges to the mainland have been created and cut off 
again, as the island’s current topography took shape.

Fire also represents the massive human impact on the landscape: 
savannas and agricultural areas, which account for the majority to-
day, only emerged in the last 500 years as a result of deforestation 
and slash and burn.

3.2.1. A short history of Cuban vegetation
The history of Cuban vegetation is complicated. Which plants have 
settled when on the island; under which conditions have they 
evolved? To design viable scenarios, one must also know the geologi-
cal development of Cuba. In the Cretaceous 140 million years (=Ma) 
ago, volcanic island chains emerged, migrating from the Pacific 
Ocean into the Caribbean to form the roots of the Antilles. 65 Ma 
ago, the impact of an extraterrestrial body on what is today the Yuca-
tan Peninsula wiped out all forms of life. It is therefore assumed that 
the current flora and fauna of the Antilles has developed afterwards.

45 Ma ago, the nuclei of today’s islands finally arose above sea 
level. Since then, the Antillean lands have been repeatedly colonised 
by continental organisms. Some researchers believe that at certain 
stages of earth history, land-bridges connected the South Ameri-
can mainland with the Antillean lands, allowing for the passage of 
animals and plants. Another hypothesis is that animals and plants 
floated on rafts of vegetation derived from the South American riv-
ers and washed away by marine currents. They also might have ar-
rived as stowaways on flight animals, or they were carried by hur-
ricanes. Thus plants probably also arrived from Mesoamerica.

a Fossilized tree fern Piazopteris branneri approx. 170–150 Million years 
old, found at Minas de Matahambre, (Formación San Cayetano), Pinar del 
Río, Cuba.
Havana, Museo Nacional de Historia Natural

3.2.2. Tropical semi-deciduous forests
When the Spanish conquistadors set foot on Cuba, dense forests 
covered almost the entire lowlands with fertile soils. The chroni-
cler Bartolomé de las Casas reported that one could get from one 
end of the island to the other in the shadow of these forests. In the 
dry months, when water loss through evaporation exceeds available 
water resources, the tallest trees drop their leaves and give these 
lowland forests their distinctive appearance. Over the centuries, 
they have been massively depleted. Today, only a few isolated forest 
fragments preserve the original variety of trees, shrubs and palms. 
The woods were cleared to gain fertile arable land for sugar cane, to-
bacco and other agricultural products, but also because of the valu-
able timber, for example, mahogany (Swietenia mahagoni), majagua 
(Talipariti elatum) or cedro real (Cedrela odorata). The remaining for-
est remnants grow tall and very dense. In addition to deciduous and 
evergreen trees, the Royal Palm (Roystonea regia) is found here. RB

3.2.3. Savannas
In Columbus’s times the savannas took up significantly less space on 
the flat plains of Cuba than tropical semi-deciduous forests. Today, 
due to massive deforestation the ratio has been reversed. Savannas 
now dominate the lower elevations. With magnificent scenery they 
have shaped our idea of a typical Cuban landscape. The soil is dense 
and rich in species with herbaceous plants, mostly annuals, occa-
sionally towered over by deciduous trees and palms. Depending on 
soil quality and texture the composition of the vegetation changes. 
On soils composed of quartz sand, these are mainly the pine species 
Pinus tropicalis and the bottle palm Colpothrinax wrightii with its 
characteristic bottle-shaped trunk. On serpentine, very wet or very 
infertile soils, palm genera such as Acoelorraphe, Sabal, Copernicia 
and Coccothrinax are dominant. The “national tree” Roystonea regia 
and the impressive kapok tree (Ceiba pentandra) thrive especially 
on fertile soil. RB
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3.2.4. When man shapes the landscape
In the last 500 years, Cuba lost almost all its natural forest cover in 
the lowlands due to logging and deforestation. This also had conse-
quences for the climate of the island. The humid air masses com-
ing from the sea would rain off much better across larger patches 
of cooling woodland than across today’s savannas. The forests also 
served as a natural windbreak and compensated the thermal dif-
ferences between sea and land more efficiently, so that the night 
temperatures would be slightly higher and the day temperatures 
slightly lower. Without the protective forest shield, the constant 

breeze from the sea has led to increased evaporation and drying out 
of soils. Man has not only influenced climate and landscapes, but 
also the composition of the islands’ flora by introducing new plants 
from other parts of the world. Some of these new arrivals, like the 
fodder plant Leucaena leucocephala, a native to Mexico and Central 
America, even turned out to be aggressive invaders, forming thick-
ets and displacing native species.
Bibl.: Núñez Jiménez & Núñez Veli 2008.

In the background: logging, agriculture and stock breeding have almost wiped out natural forests in the lowlands of Cuba.
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a Necklace with seeds of Leucaena leucocephala (brown), Caesalpinia bon-
duc, Coix lacryma-jobi, Acrocomia crispa, Veitchia merrillii, Sapindus sapon-
aria, Phaesolus sp. and Carnavalia nitida.
Havana, Cuba, December 2015, leg. K. Grotz. 
Berlin, BGBM, museum

b Necklace with seeds of Leucaena leucocephala, Caesalpinia bonduc, Coix 
lacryma-jobi, Veitchia merrillii, Sapindus saponaria, Canavalia nitida, Cana-
valia ensiformis, Caesalpinia major and Acrocomia crispa.
Havana, Cuba, December 2015, leg. K. Grotz. 
Berlin, BGBM, museum

c Necklace with seeds of Leucaena leucocephala and Adenanthera pavonica. 
Havana, Cuba, December 2015, leg. K. Grotz. 
Berlin, BGBM, museum

d Bag from seeds of Leucaena leucocephala, decorated with seeds of Carnav-
alia nitida, Carnavalia rosea, Delonix regia, Mucuna urens, Cassia grandis 
and Martynia annua. 
Havana, Cuba, December 2015, leg. K. Grotz. 
Berlin, BGBM, museum

3.2.4.a–c: Artisans combine the small brown seeds of the invasive white lead tree Leucaena leucocephala with other seeds in order to produce jewellery.
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3.2.4.1. Useful
Wood, seeds, fibres and dyes – in Cuba hundreds of native plant spe-
cies are used not only for nutrition but are processed into various 
crafts products or used as building materials. This is how, for exam-
ple, the frame and side walls of a traditional farmhouse in eastern 
Cuba are built from the trunk of the domestic royal palm (Roystonea 
regia), majagua (Talipariti elatum) or cedro real (Cedrela odorata). 
The roof is usually covered with the leaves of other indigenous palm 
species.
Bibl.: Begué-Quiala & Larramendi 2013; Martínez Betancourt 2009; Moreno 
1989.

a Cutlery, beaker, tonewood and pipe from the hard wood of Brya ebenus 
(granadillo).
Havana, Cuba, December 2015, leg. K. Grotz. 
Berlin, BGBM, museum

b Storage container for cigars made from wood of Cedrela odorata (cedro).
Havana, Cuba, December 2015, leg. K. Grotz.
Berlin, BGBM, museum

c Necklace from red seeds of the leguminous Adenanthera pavonica (cor-
alina). 
Havana, Cuba, December 2015, leg. K. Grotz.
Berlin, BGBM, museum

3.2.4.1.a
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3.2.4.2. Protected
One of the most important and prominent crafts in Cuba is weaving. 
This craft makes extensive use of plant fibres. Ropes are rotated, 
brooms tied and baskets, bags and hats braided. Most of the fibres 
originate from leaves and bracts of the palm genera Copernicia and 
Roystonea. However, rare endemic palm species are sometimes used 
in a local context. Thus Coccothrinax crinita subsp. crinita came to 
the brink of extinction due to overuse in the community of Las Pozas, 
Bahía Honda, Pinar del Río province. The Jardin Botánico Nacional in 

Havana, which carries this palm species in its coat of arms, devel-
oped together with local artisans alternatives to using palma petate 
fibers and stabilized the population through replanting projects. A 
network of 12 nationwide Botanic Gardens under the direction of 
the Garden in Havana is committed to the protection of natural re-
sources and environmental education in communities and schools.
Bibl.: Martínez Betancourt 2009; Moreno 1989.

a Fan made of Roystonea regia fibres, decorated with maize husks.
Havana, Cuba, Dezember 2015, leg. K. Grotz. 
Berlin, BGBM, museum

b Bag made of Copernicia sp. (yarey) fibers.
Havana, Cuba, December 2015, leg. K. Grotz. 
Berlin, BGBM, museum

c Bag made from Roystonea regia bracts and Sapindus saponaria fibers, 
decorated with an Entada gigas seed, handle and cord from Eichhornia 
crassipes stipes.
Havana, Cuba, December 2015, leg. K. Grotz. 
Berlin, BGBM, museum

d Hat and sandals from Eichhornia crassipes stipes. The invasive water hya-
cinth serves as a replacement for palm fibres in various braided artifacts. 
Havana, Cuba, December 2015, leg. K. Grotz.
Berlin, BGBM, museum

At Havanas flower market, cut and tugged frond leaflets of Veitchia merrillii 
replace the foam rubber in flower arrangements.
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3.2.4.2.d

3.2.4.2.b3.2.4.3.a

3.2.4.2.c
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3.2.4.3. Magico-religious
African slaves brought with them not only eating habits and crafts, 
but also their religious traditions. In the Cuban Santería, ritual songs 
and traditional musical instruments of the West African Yoruba cult 
have persisted. Plants with their medicinal and magical properties 
also play an important role. However, suitable Caribbean plants first 
had to take the place of the original African plants. The function of 
Baobab (Adansonia digitata) as “holy tree” and home of the gods 
was thus transferred onto the kapok tree (Ceiba pentandra). Cubans 
revere the imposing ceiba to this day. The importance of ethnic reli-
gions of African origin has been rising lately. In so-called yerberías 
or botánicas believers can acquire more than 500 species of plants 
for ritual and medicinal purposes. At the same time there is a grow-
ing interest in getting to know the “original” African plants – an-
other important advisory task for Botanic Gardens in Cuba today.

a Artificial flowers made of skeletonised and dyed Ficus leaves. Red flowers 
are sacrificed to Santa Barbara and the Yoruba deity Xangó respectively. 
Havana, Cuba, Dezember 2015, leg. K. Grotz. 
Berlin, BGBM, museum

b The Chequeré is a traditional West African musical instrument that is also 
used in Santería rituals. A net with seeds from Acrocomia crispa, Carna-
valia nitida and Carnavalia rosea is stretched over a calabash (Lagenaria 
siseraria). 
Havana, Cuba, December 2015, leg. K. Grotz. 
Berlin, BGBM, museum

c Maize idol.
Havana, Cuba 2014, leg. T. Borsch. 
Berlin, BGBM, museum 

3.2.4.3.b
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3.3. SOILS 
Among the most important environmental factors to which plants 
are exposed, is climate with its changing temperature and humid-
ity values. Another prominent role is played by the soils on which 
plants grow and from which they absorb nutrients.

Cuba is a geological patchwork with a series of special soils that 
are toxic, extremely pH-acidic and low in nutrients. Some plants 
cannot colonise these substrates; however, in the course of evolu-
tion, other plants have spawned numerous adaptations to and a par-
ticular species richness on these soils.

3.3.1. White sands 
Particularly at the western tip of Cuba, there are regions with spe-
cial soils composed of pH-acidic, nutrient-poor quartz sand. These 
white sands are commonly covered by a sparse tree- and shrub veg-
etation. Characteristic species are the pine Pinus tropicalis and the 
bottle palm Colpothrinax wrightii. In these landscapes interrupted 
by numerous marshy lagoons, the layer of herbaceous plants is par-
ticularly rich in species and botanically interesting: in the littoral 
zones grow carnivorous plants of the genera Utricularia, Drosera 
and Pinguicula. Many endemic species that occur only in Cuba can 
be found here, for example water plants of the pipewort genus Erio-
caulon. RB

Eriocaulaceae sp. on white sands.
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3.3.2. Karst hills (mogotes)
Mogotes are tropical karst formations that occur particularly promi-
nently in the famous Viñales valley of northwestern Cuba. They are 
now under protection because of their unique and endemic-rich 
flora and fauna. The table-shaped rock formations have resulted 
from erosion processes on ancient limestones. The vegetation at the 
base of the mogotes originally consisted of tropical semi-deciduous 
forests, but had to give way for the most part to agriculture. On the 
almost vertically ascending slopes the thick-stemmed ceibón tree 
(Bombacopsis cubensis) attracts attention; and palm trees of the gen-
era Gaussia and Thrinax have also established themselves success-
fully. The surface of the karst hills is extremely porous, so that the 
plants are adapted to rapidly percolating rainwater. As the hill peaks 
are almost inaccessible to humans, the original vegetation has been 
particularly well preserved there. RB

3.3.3. Serpentine soils
The species richness of the Cuban flora largely derives from the 
diversity of soil types. Ultramafic soils, also known as “serpentine 
soils” play a special role. These slightly acidic, nutrient-poor and 
heavy-metal-rich substrates account for only around seven percent 
of the surface and extend over the entire island in a chain of out-
crops. Around one-third of the endemic species, plants that occur 
only in Cuba, grow on serpentine soils. In the lowlands of eastern 
and central Cuba the pristine serpentine vegetation forms extreme-
ly dry thickets, interspersed with palm trees of the genera Cocco-
thrinax and Copernicia. Shrubs, herbaceous plants and the typical 
júcaro tree Bucida ophiticola are extremely prickly and have very 
small leaves. In the higher elevations of the east, plants adapted to 
serpentine from larger, sclerophyllous leaves and fewer spines. One 
example is the evergreen dragon shrub Dracaena cubensis. RB

3.3.4 Pine forests
Coniferous forests are found throughout Cuba, but depending on 
soil type, relief and precipitation they are inhabited by completely 
different pine species. On the nutrient-poor white-sand soils in the 
far west of the island and on the Isla de la Juventud grows Pinus 
tropicalis; the red, heavy metal soils of the western provinces are 
dominated by Pinus caribaea. The endemic species Pinus cubensis 
has adapted to the ferruginous soils of the northeastern highlands. 
Even in the high altitudes of the Sierra Maestra in the southeast of 

Cuba, isolated populations of Pinus maestrensis mix with the moun-
tain rainforests. Otherwise, pines usually form their own open for-
ests. Their fine needles allow sufficient light to the forest floor, so 
that a dense and species-rich layer of shrubs and herbaceous plants 
can form. RB

3.3.5.a; 3.3.6.b

3.3.5.b,c
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3.3.5. Heavy metal specialists
In the course of Earth’s history ultramafic rocks (peridotite) emerged 
from the depths of the mantle in a chain of outcrops to the surface 
of northeastern Cuba. Chromite survives this process unscathed, 
while other minerals weather under the influence of high pressure, 
extreme temperatures and water: nickel dissolves from the olivine-
bearing peridotite and binds to greenish serpentine or brownish 
goethite. Cobalt, too, accumulates in ores as a result of weathering 
processes. The poorly soluble elements iron and aluminium form 
sedimentary surface products, so-called laterites, or they combine to 
form minerals such as copper or iron sulfide (Cubanite).

In the wake of these weathering processes, slightly acidic, nutri-
ent-poor soils and heavy-metal-contaminated substrates are formed, 
which are also called “serpentine soils” after the main rock type. 
Few plants have adapted to these toxic substrates. In this extreme 
ecological niche serpentine plants have little competition and are – 
because they accumulate heavy metals – often inedible for humans 
and animals. The unique Cuban serpentine flora is therefore mainly 
threatened by surface mining activities for nickel and cobalt. Once 
the habitat is destroyed, this can even mean the end for rare species 
with small distribution ranges: many serpentine plants are so spe-
cialised that they can be cultivated only with difficulty and would 
not survive on “normal” soils.
Bibl.: Núñez Jiménez & Núñez Veli 2008.

a Serpentine from the Guanabacoa mountains, Havana province, collected 
by Alexander von Humboldt.
Berlin, Museum für Naturkunde, mineralogical collection, Inv.Nr. 2002-5567

b Natural serpentine rock from Cuba.
Jena, Hermann Manitz

c Polished serpentine plate, sold as Verde serrano. Cuba, Villa Clara prov-
ince, Pelo Malo.
Berlin, Technische Universität Berlin, mineralogical collections, Inv.Nr. 
117b-17

d Peridotite. Westeifel, Dreiser Weiher.
Berlin, Technische Universität Berlin, mineralogical collections, Inv.Nr. 85-2

e Olivine with garnet-peridotite, polished slab. Norway, Aheim, Nordfjord.
Berlin, Technische Universität Berlin, mineralogical collections, Inv.Nr.VIIb

f Goethite. Siegerland, Rossbach mine.
Berlin, Technische Universität Berlin, mineralogical collections, Inv.Nr. 80-2

g Cubanite. Canada, Québec, Chiboumagau, Henderson II mine.
Berlin, Technische Universität Berlin, mineralogical collections, Inv.Nr. IIIb

h Chromite (“Leopard ore”). Turkey, Elazig-Guleman.
Berlin, Technische Universität Berlin, mineralogical collections, Inv.Nr. 9

3.3.5.f

3.3.5.g
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3.3.6. Ancient reefs
Limestones derived from shells and coral reefs characterise the 
coasts and the subsoil of the gently undulating Cuban lowlands. 
Burnished limestone plates have been installed at many historic 
buildings of the island. The more than a thousand offshore islets and 
cayos also consist of the calcium carbonate skeletons of reef-build-
ing corals and dead shells. The geologically oldest part of Cuba arose 
161–65 million years ago (=Ma) and is now located in the north-
western province of Pinar del Río. In its grey limestones numerous 
fossils have been preserved. Subterranean rivers have flushed the 

softer interlayers from within the hard limestone, created smaller 
and larger caves that eventually collapsed and formed the charac-
teristic karst hills (mogotes). As rainwater percolates quickly into 
the porous limestone, the plants of these karst sites are adapted to 
drought. Underground, the washed-out lime sinters to stalactites or 
other calcareous cave minerals such as the pisolite.

3.3.6.c
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a Chalcedon from the Guanabacoa mountains, Havana province, collected 
by Alexander von Humboldt.
Berlin, Museum für Naturkunde, mineralogical collection, Inv.Nr. 1996-3494

b Fossil-rich limestone with crinoids and corals. Sweden, Gotland.
Berlin, Technische Unversität Berlin, mineralogical collections, Inv.Nr. 105-8 

c Dense magnesite mit grape- and kidney-like structure. Styria, Veitsch.
Berlin, Technische Unversität Berlin, mineralogical collections, Inv.Nr. Vb

d Myectophyllia sp. 
Berlin, Museum für Naturkunde, collection of marine invertebrates, Inv.Nr. 
ZMB Cni 15001

e Agaricia agaricites. 
Berlin, Museum für Naturkunde, collection of marine invertebrates, ZMB 
Cni 15024

f Eusmilia sp. 
Berlin, Museum für Naturkunde, collection of marine invertebrates, ZMB 
Cni 15014

g Dichocoenia stokesi. 
Berlin, Museum für Naturkunde, collection of marine invertebrates, ZMB 
Cni 15033

h Brain coral Diploria sp. 
Berlin, Museum für Naturkunde, collection of marine invertebrates, ZMB 
Cni 14311

3.3.6.e,f
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3.4. WATER
The tropical climate in Cuba is influenced by the northeast trade 
winds. Even in winter, temperatures drop hardly below 20 °C. The 
rainy season from May to October witnesses short, intense tropical 
showers; in the dry season from November to April the precipita-
tion declines. Apart from seasonal fluctuations, the rainfall on the 
island also varies regionally. In the mountainous areas of central 
and eastern Cuba, the rain clouds arrive from the north-east to drop 
their burden, while in the “rainshadow” at Guantánamo, desert-like 
conditions prevail.

Water is the crucial element for plant, human and animal life. Be 
inspired by the natural sounds you hear and design your own “water 
music” on the provided instruments.

Small drum (bongo) and rattles (maracas).
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3.4.1. Rainforests
As the name suggests, rainforests occur in particularly rainy areas. 
In our case, these are the mountainous regions of central and east-
ern Cuba, where the clouds from the northeastern trade winds set-
tle as rain, dew and fog. Rainforests are complex vegetation types 
with two or three tree layers, numerous lianas and epiphytes. In 
the lower herb and shrub layer very little light penetrates, and the 
plants growing there are correspondingly broadleaved. One of the 

Rain forest in eastern Cuba.

tallest trees in Cuban rainforests is Carapa guianensis (najesí). In 
the middle tree layer and shrub layer palms and tree ferns grow. On 
ultramafic “serpentine” soils with high iron content (laterite soil) 
thrives a special form of rainforest with low trees, surmounted only 
by Bonnetia cubensis (manglillo). RB
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3.4.2. Wetlands
The largest contiguous wetland of the Caribbean is located in Cuba. 
The hot and humid Zapata swamps cover approximately 6,000 km² 
and have been under UNESCO protection since 2001 as the largest 
of six Cuban biosphere reserves. The rich fauna includes snakes, 
iguanas, the Cuban Crocodile and around 200 species of birds, in-
cluding many migratory birds that overwinter here from November 
to April. The swamp forest bosque de ciénaga forms a complex plant 
community; trees richly overgrown with epiphytes and adapted to 
the swampy ground colonize the riparian zones together with many 
species of herbaceous plants. In the fresh water numerous aquatic 
plants can be found, including many species of water lily (Nym-
phaea). RB

3.4.3. In the realm of the hummingbirds
The wettest region at the extreme eastern tip of Cuba experiences 
an annual rainfall of up to 3,650 mm. Here lies the Parque Nacional 
Alejandro de Humboldt – the last piece of tropical rainforest in Cuba. 
The 700 km² National Park officially in the heart of the biosphere 
reserve Cuchillas de Toa, was launched in 1996; since 2011 it is a 
UNESCO Nature Heritage Site.

Among the approximately 1,500 plant species counted here in-
cluding mosses and ferns, there are around 600 endemics. The 
abundance of water in this mountainous region is distributed un-
evenly, and the mosaic of different soil types is divided into small 
sections, thus contributing to a considerable diversity of flora and 
fauna. Only a little further, in the rain shadow of the mountainous 
regions of the Oriente, lies the south coast of Guantánamo province. 
Here, the landscape is dominated by cacti and thorny bushes, as the 
annual average rainfall does not exceed 600 mm.

Water also plays a vital role in the biosphere reserve Ciénaga de 
Zapata. In this swamp the wet ground and the permanent water 
surplus have shaped a unique flora and fauna.
Bibl.: Begué-Quiala & Larramendi 2013; Núñez Jiménez & Núñez Veli 2008 
Miethig & Leue 2015

a Wet specimen of a male and a female Anolis argenteolus, endemic to Cuba.
Cuba, Cabo Cruz, leg. Johannes Gundlach (1810–1896).
Berlin, Museum für Naturkunde, collection of amphibians and reptiles, Inv.
Nr. ZMB 4596

b Wet specimen of Cubophis cantherigerus, Dipsadidae family (non-venom-
ous colubrids), a cuban endemic.
Western Cuba, leg. Johannes Gundlach (1810–1896).
Berlin, Museum für Naturkunde, collection of amphibians and reptiles, Inv.
Nr. ZMB 4829

3.4.3.a
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c Shells of the Cuban endemic land snail Polymita picta. 
Berlin, Museum für Naturkunde, malakologische Sammlung, Inv.Nr. ZMB 
Moll 121263

d Hide of the Cuban Amazon (Amazona leucocephala), a Cuban endemite. 
Berlin, Museum für Naturkunde, ornithological collection, Inv.Nr. ZMB 
2001.2400

e Hide of the Blue Grosbeak Passerina caerulea, a migrant wintering in 
Cuba.
Berlin, Museum für Naturkunde, ornithological collection, Inv.Nr. ZMB 
2000.21907

f Hide of the Cuban kestrel Falco sparverioides, collected by Johannes 
Gundlach (1810–1896). It is a native of Cuba, Jamaica and the Bahamas.
Berlin, Museum für Naturkunde, ornithological collection, Inv.Nr. ZMB 
2000.18001

The queen conch (Lobatus gigas) is a Caribbean sea-snail species.
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3.5. WIND
As it lies in the sea, Cuba resembles a “green cayman”. Stretching 
from west to east, its narrow back is swept by the constant northeast 
trade winds. A small breeze can always be felt on the island; but it 
may, however, also increase to a tropical cyclone. Wind and storm 

Melocactus actinacanthus is extremely rare.

have influenced not only the coastal landscapes, but also the vegeta-
tion and in particular the growth and habits of plants.

At the interactive station, you can decide when the warm breeze 
increases to a howling storm by means of a wind machine.
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of his contemporaries Columbus underestimated the Earth’s circum-
ference by a quarter and imagined the continent of Asia much larger 
than it really was. Although he “discovered” many other Caribbean 
islands during his four trips, he remained convinced of having set 
foot on Asia until his death.

After Columbus had blazed the sea route to “West India”, Euro-
pean sailboats used the northeast trade winds for the Atlantic cross-
ing in the next centuries. They sailed along the African coast to the 
south, until the north-eastern winds drove them westward. For the 
return journey they took advantage of the flow of the Gulf of Mexico, 
until the westerly winds in the northern hemisphere brought the 
ships back to Europe.
Bibl.: Miethig & Leue 2015.

a Model of the Santa Maria, flagship of Christopher Columbus.
Berlin, BGBM, Museum

b The globe by Martin Behaim shows the known world in 1492, just before 
the dicovery of the American continent. Faksimile, produced by Greaves 
und Homas 1992. 
Berlin, Staatsbibliothek zu Berlin PK, map department, Inv.Nr. 2G1252

3.5.3.a

3.5.1. Mangroves
The mangroves are a vegetation formation between sea and land, in 
the intertidal zone of tropical and subtropical coasts. At high tide, 
trees and shrubs are often immersed in salt water; at low tide, even 
the roots enshrined in mud are not safe from drying out.

Due to these extreme conditions, mangrove plants have developed 
a number of special adaptations, from high salt tolerance and spe-
cial breathing roots in the black mangrove Avicennia germinans to 
the buoyant seedlings of red mangrove Rhizophora mangle. These 
germinate on the mother plant before they drift away with the cur-
rent. Mangrove forests are an ecologically important link between 
land and sea, forming a natural shield against coastal erosion and 
strong waves. Birds nest in its branches, and the root system is 
used among other things as a refuge and nursery for fish, crabs and 
shrimp. RB

3.5.2. Coastal xerophytic scrub vegetation
Where there are no bays or islands, the waves surge directly onto 
the sharp reef limestones or the bedrock of the island base. Here, 
the Cuban coastal vegetation is dominated by spiny bushes with 
very small leaves. Growth form and growth of the plants are af-
fected by the constant salty sea breeze, which dries everything out. 
Nevertheless, the vegetation is dense, occasionally even protruded 
by small trees. Many cactus species thrive in this environment: the 
giant, tree-shaped Dendrocereus nudiflorus, imposing species of 
candelabra cacti, smaller species of Melocactus and the miniature, 
cushion-forming Mammillaria prolifera. RB

3.5.3. Columbus came with the trade winds
“No more beautiful a place have I ever seen. Both banks of the river 
were fringed with flowering trees entwined with green that looked 
very different from the trees I knew. From them hung flowers and 
fruits of various kinds, from which countless small birds were heard 
with their sweet chirping. There was a plethora of palms, [...] they 
were medium in size, had no fibres at the lower ends and very wide 
leaves [...]. “

Christopher Columbus stepped in a bay composed of royal palms 
near today’s provincial capital Holguín in eastern Cuba. on 28th Oc-
tober 1492. He believed he had discovered Cipango (an old European 
name for Japan), and thought himself almost at the goal of his search 
for the Indies, by which he meant the Chinese mainland. Like many 
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new areas. Under certain circumstances, storms may have played 
a role in the history of species distribution. Storms are a possible 
explanation how plants could get to Cuba from the mainland or an-
other island millions of years ago without the help of land-bridges.
Bibl.: Borhidi 1996; González 2013.

a Gaussia princeps palm bark with lichens on the windward side, March 
2016, leg. R. Lücking .
Berlin, BGBM, museum

3.5.4. Plants in the wind and landscape in storm
The constant and salty sea breeze evaporates water very quickly 
especially on shore, thus favouring special adaptations to protect 
against dehydration. In coastal areas grow mostly small-leaved, ev-
ergreen and partly very prickly leafy plants and cacti. Only palm 
trees stand isolated over the squat bushes. Their elastic trunks bend 
in the wind and can survive even tropical cyclones without break-
ing. Otherwise hurricanes can also be extremely devastating for the 
plant world. The free surfaces created in this context are used by 
less competitive, but fast-growing plants to establish themselves in 

Palms during a storm.
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3.4.5. Vulnerable coasts
Cuba’s coasts have been threatened by hurricanes since time im-
memorial. Severe tropical cyclones usually form every year between 
June and November over the Atlantic and the Caribbean. Where they 
hit the land, they change coastlines, damaging the infrastructure 
and destroying crops. Mangroves provide natural protection against 
coastal erosion and tsunami waves. However, many populations are 
weakened by fresh water shortage due to the construction of dams.

Due to human-induced climate change, the intensity of cyclones 
has recently increased and rising sea levels threaten the low-lying 
areas of the island. Even in this century, more than 100 settlements 
and over one million people could be affected.

Climate change also affects life under water. Rapidly rising water 
temperatures and extreme weather conditions put the sensitive cor-
als under stress, eventually causing their bleaching and death.

Booming tourism threatens nesting places of sea turtles on the sandy beach-
es of Cuba. 

a Stuffed specimen of Eretmochelys imbricata from Cuba, presented to Erich 
Honecker in 1980.
Berlin, Museum für Naturkunde; amphibians and reptiles collection, Inv Nr. 
ZMB 69160

b Eggshells of Chelonia mydas.
Berlin, private collection

The mangroves and submarine reefs in the Cuban cayos are perfect for diving.
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4. Caribbean plant trail
4.1. The cross of Columbus 
The humble parish church of Baracoa hosts a wooden cross that has 
been worshipped for more than 500 years as a relic. Christopher 
Columbus had originally erected it in a bay in the far East of Cuba 
on Saturday, December 1st 1492. The cross was intended as a symbol 
for the conquest of land by the catholic Kings of Spain. Almost 20 
years later, subsequent conquistadors found the intact cross and 
established the first city of Cuba at this point. The Cruz de la Parra 
is the only one that remains to date from a total of 29 crosses, which 
Columbus had set up during his first voyage. It surely was just a 
happy coincidence that Columbus’ companions used the durable 
wood of Coccoloba diversifolia for the cross. This plant of the knot-
weed family is still common in the surroundings of Baracoa, where 
it grows as small tree on steep slopes. NK

4.2. Gift from the gods
Frangipani (Plumeria rubra) is a ubiquitous element in the parks 
and gardens of tropical holiday destinations. Apart from its func-
tion as an ornamental plant, it is traditionally of high symbolic 
importance in Asia. The flowers resemble windmills, symbolising 
the cycle of rebirths and the transience of our fleshly existence. In 

Hindu and Buddhist temples, frangipani flowers are a popular of-
fering. The sweet-scented and dried petals also play an important 
role in Ayurvedic teas. Despite this amazing Asian career, the real 
home of the frangipani tree is in the Caribbean, where it grows just 
like other Plumeria species as a small tree in dry forests. The genus 
name honours the French botanist Charles Plumier (1646–1704), 
the most important early European explorer of the Caribbean. NK

4.3. Cult trees
In Cuba, every once in a while distinctive tree individuals will  
strike the traveller’s eye. With their broad buttress roots, heavy 
trunks and protruding crowns they dominate the scenery. These 
kapok trees (Ceiba pentandra), have survived to this day as impres-
sive relict witnesses of the original forest. For the Afro-Caribbean 
population, these trees are sacred, they are considered the home of 
deities, spirits and ancestors. To hurt or even fell them is a sacrilege. 
African slaves brought this tradition from their homelands, where 
baobab trees (Adansonia digitata) had been worshipped since time 
immemorial. Since this species with its bizarre thickened trunk 
does not occur in the Caribbean, they transferred their faith on the 
similar kapok tree. NK

Kapok tree (Ceiba pentandra) in northwestern Cuba.

Frangipani flowers (Plumeria rubra) as part of Balinese offerings.
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4.4. Tough wood
Shortly after the return of the first Columbus expedition a new dis-
ease emerged in Spanish port cities that spread rapidly through-
out Europe. Initially, all known remedies proved ineffective against 
syphilis, until the Spaniards adopted a treatment with formulations 
of Guaiacum officinale wood from the peoples of the Caribbean. “Lig-
num vitae” imported from the New World was soon used in the treat-
ment of smallpox and other diseases and achieved enormous prices. 
The extremely tough wood was also popular as a crafting material, 
a fact that further depleted guaiacum tree populations in the Carib-
bean. Today, the trading of guaiacum wood is regulated by CITES. 
 NK

4.5. The invasion
Although it has never attained the fame of the “Bay of Pigs Invasion”, 
the creeping conquest of Cuba by a mimosa relative proved to have 
even more serious consequences. The sicklebush (Dichrostachys ci-
nerea) is an African native, introduced as an ornamental plant to 
the Caribbean in the 19th century. Its nutritious legumes are readily 
eaten by cattle, which excrete the hard seeds intact, thereby effec-
tively supporting propagation. Once established, the thorny shrub 
forms numerous root stolons. After a short time, the ground is cov-
ered by metres-high, impenetrable Dichrostachys thickets. Native 
plant species are displaced, and agricultural use of these soils is 
only possible after costly and time-consuming measures to combat 
this invasive species. NK

4.6. Sweet gold
In the early Middle Ages, the Arabs spread sugar cane (Saccharum 
officinarum) across the Mediterranean. Back then nobody could 
imagine the future global economic importance of this tropical 
grass. The discovery of America opened up new regions to the Eu-
ropeans, where the climate proved ideal for the plant that originally 
came from Southeast Asia: High temperatures, abundant rainfall 
and a short dry season, in which the sugar concentration in the 
pithy stalks increases up to 20 %. For centuries, the sugar industry 
has shaped economy and politics in the Caribbean, being the reason 

Title page of one of the first publications about the “French disease”, syphi-
lis. Bartholomaeus Steber, A malo Franczos, morbo Gallorum, praeservatio 
ac cura, Vienna 1498.

Thickets of Dichrostachys cinerea in Cuba.
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for the enslavement and deportation of millions of Africans to the 
New World. Even today, more than half of the sugar produced in the 
world comes from sugar cane, and for several decades it has been 
playing an increasingly important role in the production of biofuel. 
 NK

4.7. An alien as national flower
An alien as a national symbol? This may seem surprising at first 
glance, but in Cuba there is a good reason for it. Since the early 19th 
century, the white ginger lily (Hedychium coronarium), a native of 
Asia, has been a common ornamental in Cuban gardens and patios. 
It was also popular as a cut flower, and women loved to adorn their 
hair with the bright white, intensely fragrant flowers. In the wars of 
independence against Spanish colonial power, this seemingly harm-
less hair-decoration suddenly played a military role: it could carry 
secret messages between the units of freedom fighters without rais-
ing suspicion. Due to its “merits” for independence, the white ginger 
lily was declared the official national flower of Cuba in 1936. NK

4.8. The Eve cactus
Talking about cacti, we commonly think of succulent desert plants 
in the form of spheres or columns carrying spines instead of green 

leaves. However, the most ancient cacti grow as shrubs and small 
trees in dry forests of the tropics. They still develop green leaves, 
which they only shed in the dry season. Previously, these leafy cacti 
were grouped in the genus Pereskia. However, recent studies have 
shown that the Caribbean species belong to an older lineage, which 
was therefore separated as the genus Leuenbergeria. The Caribbean 
can therefore be considered the cradle of cacti; this is where the evo-
lution of this fascinating plant family began. Today the deserts and 
semi-deserts of the New World are home to more than 1,000 species 
of cacti, many of which are popular houseplants. NK

4.9. Stand to attention!
Plant species described as new to science are quite often named 
after the place they were found. If these localities are unusual, this 
might lead to rather unusual plant names, too. Guantánamo Bay in 
southeastern Cuba has had a strategic importance for navigation 
in the Caribbean since colonial times. In 1903, right after Indepen-
dence, the young Cuban state leased the southern area of the bay to 
the United States for 99 years. A few years later, the New York cactus 
specialist Nathaniel L. Britton visited the US military base in Guan-
tánamo and discovered a previously undescribed cactus. He called 
the spiny but otherwise rather peaceful plant Opuntia militaris – the 
“war opuntia”. NK

Slaves cutting sugar cane. Colour lithography from William Clark (1823), 
Ten Views in the Island of Antigua.

Leuenbergeria zinniiflora, an Cuban endemic species.
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4.10. Surprising diversity
The common boxwood (Buxus sempervirens) is an old acquaintance: 
trimmed into straight hedges or pruned into spheres, pyramids and 
other shapes, it is an integral part of country gardens and baroque 
parks. However, the European boxwood is just an outlier; the major-
ity of its relatives thrive in East Asia, Southern Africa and especially 
in the Caribbean. Of the world’s approximately 100 Buxus species, 
37 can be found in Cuba, 35 even exclusively on the island. Many of 
these species even thrive on soils containing heavy metals (serpen-
tine soils), thus avoiding competition with most other plants. On the 
other hand, this keeps them restricted to serpentine soils and often 
to tiny distribution areas. NK

4.11. Hit export 
Who doesn’t know the famous black and white images of Fidel Cas-
tro or Che Guevara while smoking their thick Havanas? The cigars 
from Cuba are exported around the world, traditionally via the capi-
tal port, which gave its name to the noblest of all tobacco products. 
The tobacco plant (Nicotiana tabacum) is predominantly grown on 
the fertile soils and in the ideal climate of northwestern Cuba. It is 
originally from South America and has been used by the indigenous 
peoples of the Caribbean for several thousand years for medical and 
ceremonial purposes. The use of tobacco as a luxury item became 
common only among Europeans. Worldwide gross sales for the to-

bacco industry amount to over 500 billion US Dollars – the same as 
the estimated costs of health problems caused by smoking. NK

4.12. Ignaz Urban: the armchair explorer
When Ignaz Urban died in 1931 on the morning of his 83rd birth-
day, he left behind the most comprehensive oeuvre on the Caribbean 
flora. And yet Urban had never even set foot in the West Indies, but 
commissioned various collectors with the botanical exploration of 
the islands. The yield of these expeditions was sent to Berlin, where 
Urban described numerous new species based on herbarium speci-
mens. He exchanged duplicate specimens for material from other 
herbaria or sold them in order to finance more collecting trips. The 
extent of the “West Indian herbarium” built up by Urban in Berlin 
is roughly estimated at 90,000 specimens. Most of it fell victim to 
the 1943 burning of the Botanical Museum. Ignaz Urban was buried 
in the Park Cemetery of Berlin-Lichterfelde. In 1986, his gravestone 
was transferred to the Botanic Garden, alongside those of other re-
nowned Berlin botanists. NK

Tobacco fields in Pinar del Río province, Cuba.

Buxus revoluta.
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