Cuban Treasures

The Ghostly Caribbean Treasures of Guanahacabibes National Park, Cuba
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IMAGINE A LONELY stretch of unspoiled
tropical coastline where there are no
hotels as far as the eye can see in any
direction, and nesting sea turtles far
outnumber the human inhabitants.
The tallest building is an operational
lighthouse originally built in the 1850s
by the Spaniards. Running parallel to
this coastline is a sun-battered two-lane
road covered by thousands of red crabs
(Gecarcinus ruricola) that march in step
between land and sea during the breeding
season in April and May. The road is
shared by wild pigs that forage on fruits
of fallen sea grapes, land iguanas that bolt
across the road only to vanish into the
thick foliage, and an occasional vintage
American car seen sputtering along
heading east in the direction of Havana,
or west towards the sunset. Between the
road and Caribbean Sea are clusters of
dwarf thatch palms (Thrinax radiata) that
almost seem as if they were transplanted
out of the pages of a Dr. Seuss book onto
the white sands of western Cuba. This is
Guanahacabibes National Park, a UNESCO
Biosphere Reserve — known for its unique
biological diversity including the world’s
smallest bird, the bee hummingbird
(Mellisuga helenae), the second smallest
frog, and yes, orchids — lots of them.
Located on the westernmost tip of
Cuba, Guanahacabibes National Park is
only 375 miles (600 km) from the Florida
Everglades and Fakahatchee Strand, but
getting there legally or otherwise, is a
challenge for most US citizens. Once there,
visitors are immersed in a rich assemblage
of biological diversity including several
endemic plants and animals found
nowhere else on Earth. The list includes
221 species of birds (26 Cuban endemics,
16 endemic to Guanahacabibes), 15
amphibians, 35 different kinds of reptiles,
nearly 100 butterflies and 24 mammals
including the Cuban greater funnel-
eared bat (Natalus primus) endemic to
a single cave on the peninsula. Offshore
is a world-famous coral reef tract that
harbors 42 different kinds of coral, 221
species of fish, 39 sponges and at least
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1,000 mollusks, 10 of which are endemic.
The orchid flora is represented by 32
species including three endemics found
only in Guanahacabibes Peninsula,
Encyclia bocourtii (Pupulin and Mujica
2005), Acianthera (Phloeophila oricola,
and Broughtonia x guanahacabibensis,
a natural hybrid of Broughtonia cubensis
(Mdjica et al. 2015).

Given Cuba’s close proximity to
southern Florida, there are a surprising
number of epiphyticand terrestrial orchids
found in both regions, including the rare
ghost orchid (Dendrophylax lindenii),
considered North America’s signature
orchid and the subject of considerable
interest on a global stage. Carlyle Luer, in
his epic book, The Native Orchids of Florida
(1972), placed the number at roughly
60 species, most notably epiphytes such
as the ribbon orchid (Campylocentrum
pachyrrhizum), cigar orchid (Cyrtopodium
punctatum), jingle bell orchid
(Dendrophylax porrectus), night fragrant
epidendrum (Epidendrum nocturnum),
rigid epidendrum (Epidendrum rigidum),
yellow helmet orchid (Polystachya
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concreta), clamshell orchid (Prosthechea
cochleata) and Florida dollar orchid
(Prosthechea boothiana).

Among terrestrials,
ladies’ tress (Spiranthes torta) frequents
open sandy patches along the ground,

the southern
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servingasareminder thatnotall orchidsin
the tropics colonize trees. But what other
orchids are found in Guanahacabibes
National Parkthatarenotfoundinsouthern
Florida? And why are these orchids
not also found in Florida? According to
Luer (1972), “The climate is a barrier to
migrations northward, and the climate
is also a barrier to migrations southward
within the [Florida] peninsula by species
from the North” (p. 11). In southern
Florida, cold-sensitive epiphytic orchids
are typically found in cypress “domes”
and strand swamps on the branches of
woody trees rooted in standing water.
It is assumed that the high relative
humidity levels within the dome serve
to insulate the orchids from occasional
subfreezing temperatures, whereas in
Cuba, subfreezing temperatures do not
occur. Thus, it seems reasonable that Luer
was correct but other factors are probably
involved, otherwise there would likely be
even more Cuban orchids in southern
Florida. Given that many orchids are
intimately tied to specific mycorrhizal
fungi and insect pollinators to complete
their life cycles, the lack of one or both
biotic agents in Florida may explain why
there are not more Cuban orchids there.
Both of these agents are, themselves,
closely tied to habitat, and this is where
researchers should look for answers.

In November of 2012, we began a
research collaboration aimed at studying
the ghost orchid and its habitat in our
respective countries. The genesis of this
collaboration began on the equator in
the port city of Guayaquil, Ecuador, at
the 4th Andean Orchid Conference where
we gave research talks. The purpose of
the conference and others in the series,
originally conceived in 2004 by Pepe
Portilla and Alec Pridgeon, was to: (1)
convene experts from the region to
share their knowledge promoting orchid
protection and preservation, and (2)
help train students across the Americas
in techniques that can be applied to
orchid research in their own countries
(Pridgeon 2013). Because both of our
talks involved the ghost orchid, we were
placed in the same session, and afterward
we became better acquainted during
our lunch break. With the help of lllinois
College professor, Steven M. Gardner,
who kindly bridged the language barrier
for us, we were able to learn more about
the orchids in our two countries, and the
ghost orchid in particular. It soon became
apparent that Dlax. lindenii occupied
very different habitats, and yet it was
rare. When Mujica was asked, “Do you
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wear tall boots to avoid being bitten by
venomous snakes when you're studying
orchids in Guanahacabibes?” he looked
puzzled and responded, “What do you
mean? There are no such snakes in Cuba.”
Zettler then followed with, “Wow! That
must be a relief. In Florida, you also have
to be careful not to step on submerged
alligators when wading in deep water
to study the orchids.” Mujica’s facial
expressions were priceless — a mixture
of amusement, disbelief and horror. “We
have crocodiles in Cuba, not alligators,
and not where the orchids are found. Just
sharp rocks, heat and mosquitoes.” Zettler
followed with, “I find that hard to believe.
You mean there is no standing water in
Guanahacabibes? There has to be some
way for me to see your sites in Cuba, even
if it means swimming there myself from
the Cayman Islands.” Mujica’s serious gaze
quickly gave way to a smile — his first that
day, and he ended our conversation with,
“Don’t worry. | invite you to Cuba.”

For US citizens, unrestricted travel to
Cuba has remained largely forbidden for
over half a century with one brief excep-
tion from 2014 to 2016, but now seems
like a distant memory. For US researchers,
however, travel to Cuba is permitted
with proper documentation starting with
an official letter of invitation. Mujica’s
official invitation that was extended over
lunch in 2012 led to Zettler’s first trip to
Guanahacabibes National Park in August
of 2013. This was followed by Mujica’s first
trip to the US when he visited the Florida
Panther National Wildlife Refuge in July
of 2015, made possible by funds from
the Naples Orchid Society. Mujica’s arrival
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[1] Coastline of Guanahacabibes National
Park, Cuba looking east along the pen-
insula where 32 species of orchids are
known to occur including three that are
endemic to the peninsula.

Encylia bocourtii. This recently described
species, named in honor of José Bocourt
— Director of Soroa Orchid Garden, is
found throughout the park, but especially
within 100 m of the shoreline. About 30%
of E. bocourtii surveyed colonize dead
woody branches. At midday, the flowers
emit a fragrance reminiscent of cotton
candy and are assumed to be pollinated
by bees. This species is particularly
vulnerable to sea level rise given that

its habitat is in low lying areas close to
shore.

Lawrence Zettler (right) and Steven
Gardner (left) are pictured with Ernesto
Mdjica (center) at the entrance of Guana-
hacabibes National Park during the first
trip to western Cuba in August 2013. The
world’s smallest bird (bee hummingbird)
was observed during the first day of the
visit in the trees on the right. [Jennifer A.
Zettler]

[2
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coincided with the warming of US—Cuban
relations at the time and exemplified
how researchers in both countries were
just beginning to realize the importance
of working together to save vulnerable
species in the region from extinction. For
members of the plant kingdom, the ghost
orchid served as a perfect ambassador
given its natural beauty and long-standing
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prominence triggered by Susan Orlean’s
best-selling novel, The Orchid Thief, and
the Hollywood movie, Adaptation, that
ensued. When Mudjica first arrived at the
Panther Refuge, only 16 ghost orchids
were known to occur there, scattered
among different host trees in a handful
of sites. When he returned to Cuba after
four weeks of surveying, 100 new ghost
orchids were documented in the Panther
Refuge leading to an international media
blitz that publicized his success. The
survey also led to our first peer-reviewed
scientific paper (Mdjica et al. 2018) that
documented Dlax. lindenii’s habitat in
both countries, and identified some of
the orchid’s acute environmental needs,
laying the groundwork for its long-term
conservation. At the same time, critical
breakthroughs were being made by Mike
Kane’s students at the University of Florida
aimed at understanding Dlax. lindenii’s
seed germination requirements (Hoang et
al. 2017) and greenhouse establishment
of seedlings for reintroduction (Coopman
and Kane 2018).

To the eye, it is striking just
how different the orchid habitats in
Guanahacabibes are from the shaded,
swampy cypress domes in southern
Florida. The landscape in western Cuba
is pockmarked by dangerously sharp,
jagged reef limestone riddled with fossil
sea creatures from a warmer bygone
age. In some areas within the park, the
limestone surface is continuous, forming
a sizable dome or shield that appears to
ripple from extreme heat in the afternoon
sun — a scene reminiscent of the first
photos transmitted to Earth by the Soviet
Venera lander from the surface of Venus.
Only a few stunted trees and lianas are
able to colonize the forebidding surface
serving as an anchor point for some of
the showiest and unique orchids in all of
Guanahacabibes. These include a natural
hybrid between Broughtonia cubensis and
Broughtonia ortgiesiana (Mujica 2015),
Encyclia fucata, Encyclia plicata and three
species of Tolumnia (Tolu. guibertiana,
Tolu. lemoniana, Tolu. lucayana). Roughly
90 percent of the Tolumnia species on
the peninsula colonize lianas that can be
seen twisting vertically into overhanging
branches,  suggesting that these
orchids may be associated with specific
mycorrhizal fungi present in the bark of
the vine needed for seed germination.
If true, the lack of such vines and the
mycorrhizal fungi they harbor may explain
why these Tolumnia species are absent in
southern Florida. On the edges of these
rocky domes, where the rocks begin to
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crumble and fill with pockets of moist
organic matter, a semideciduous forest
begins to take root, serving as host trees
for additional orchid species in the park.
Unlike in southern Florida, where the
epiphytic orchids are affixed to the bark
of a handful of host tree species (e.g., pop
ash, pond apple, bald cypress), more than
two dozen host trees serve this purpose
in Guanahacabibes, 18 of which support
Dlax. lindenii as Mujica et al. (2018)
revealed. Most of the peninsula’s 200+
ghost orchids, however, colonize three
tree species: Diospyros crassinervis (16.2
percent), Erythroxylum aerolatum (15.4
percent), and Comocladia dentata (14.9
percent), many of which grow within
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[4—6] This sunbaked rocky landscape along
the westernmost tip of Cuba caters to at
least 16 of the 32 orchid species found
on Guanahacabibes Peninsula includ-
ing some of the most beautiful and
well-known orchids in the Caribbean.
Among these include Encyclia bocourtii,
E. plicata, three Tolumnia species, and a
recently described new natural hybrid of
Broughtonia cubensis and Broughtonia
ortgiesiana [6]. The semideciduous forest
seen in the background consists of at
least 18 different tree species that serve
as host to Cuba’s ghost orchid, Dendro-
phylax lindenii, assumed to be the same
species found in southern Florida.

SAVANNAH RENKEN



earshot of the rolling surf of nearby
beaches.

Other orchids found in Guanahaca-
bibes that are notably absent from
Florida include two other Broughtonia
species (Bro. lindenii, Bro. ortgiesiana)
and five other Encyclia species (E.
bocourtii, E. fucata, E. grisebachiana, E.
phoenicea and E. pyriformis). Of these, E.
phoenicea is well-known for its fragrant
flowers reminiscent of milk chocolate.
Orchids are famous for their unique
floral fragrances that consist of a subtle
blend of chemicals, yet surprisingly few
(approx. 3 percent) of the world’s 27,000+
orchid species have been analyzed with
respect to their fragrance composition.
This select list does, however, include a
handful of species in southern Florida
including Dlax. lindenii (Sadler et al.
2011), Cyrtopodium punctatum (Dutra
et al. 2009) and Prosthechea cochleata
(Ray et al. 2018), but Cuban orchids
remain virtually unstudied. Given that the
capture of volatile chemicals emitted by
flowers does not involve the collection of
orchid material, sampling the orchids in
Guanahacabibes for their floral fragrance
might be possible with minimal permit
restrictions, and this aspect is currently
being explored by at least one researcher
in the US (Haleigh Ray, Stetson University).
Of particular interest would be to analyze
the fragrance of E. phoenicea and the
endemics of Guanahacabibes. Also being
discussed is the sampling of the Cuban
ghost orchid population and comparing
the chemical composition to Dlax. lindenii
in Florida. All of these plans, of course,
hinge on the immediate and long-term
survival of the region’s orchids, which are
afforded protection within the boundaries
of a national park. But are these species
actually secure? And if so, for how long?

In Cuba and throughout the world,
orchids are threatened by a multitude
of factors that pose a grave threat to
over half of the world’s species. These
factors typically include poaching, habitat
destruction, invasive species, loss of
pollinatorsand climate change — the same
“fearsome five” that threaten the natural
habitats of orchids. In Cuba, poaching
remains an omnipresent threat, whereas
climate change probably poses the
greatest imminent threat in the decades
ahead. When Zettler inquired about the
specifics for someone who is convicted of
poaching orchids in a Cuban national park,
one wildlife biologist answered matter-of-
factly, “They would not be seen for a very
long time.” When the question was posed
again to another Cuban expert just this
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past year, he replied, “It would be a big
fine and probably 10-15 years in prison
— at least.” The effects of climate change
are already being felt in Guanahacabibes
evidenced by the frequency and severity
of tropical cyclone activity. On September
13, 2004, for example, Hurricane Ivan
passed directly over the park as a Category
5 storm resulting in a loss 60 percent of
the ghost orchids at the site (Mujica 2007).
Raventds et al. (2015) projected that ghost
orchids in Guanahacabibes Peninsula
could become extinct in the next 25 years
if the annual probability of disturbances
(e.g., hurricanes) exceeds 14 percent. Part
of this conclusion was based on studies
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[7] Encyclia plicata seen in full bloom in

August 2013 on the western tip of Cuba
[8] A similar co-existing species, Encyclia
phoenicea, is well-known for its fragrance
that is said to smell like milk chocolate.
One of the three Tolumnia species,
probably Tolu. lemoniana, clinging to the
bark of a vine. Surveys by Mujica have
revealed that ca. 90% of all Tolumnia
species in Guanahacbibes Peninsula
colonize the bark of twisting lianas, possi-
bly due to specific mycorrhizal fungi that
may be present on the vine to stimulate
seed germination.

[9

—
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by Mujica et al. (2013) that monitored
Dlax. lindenii’s slow recovery following
Hurricane lvan. They also concluded that
Dlax. lindenii relied heavily on seedling
recruitment for population numbers to
rebound, but recovery was hampered
by low fruit set probably because of
the hurricane’s negative impact on the
community of pollinators.

Sea level rise adds insult to the injury
inflicted by hurricanes. When Zettler
returned from Cuba in 2013, he contacted
the late Mark Whitten at the University of
Florida by email and gave him an update
on the Cuban ghost orchid population.
The message that Whitten sent back
reflected the harsh reality of the situation
at hand: “Does anyone have a long-term
management plan for [Dlax.] lindenii given
that its habitat will probably be flooded by
sea level rise this century?” Indeed, we are
all guilty of focusing on small details when
more pressing tasks await our attention.
The Whitten email has since served as
our motivation to understand the orchid
habitats in Florida and Cuba so that we
can make more informed decisions on
how to manage orchid populations in the
future in the wake of sea level rise, now
at a pace of %-inch per year (3.2-mm per
yr) and accelerating, according to NASA.
At the current rate, most of the low-lying
areasin Guanahacabibes and in southwest
Florida will be flooded by the end of the
century, and we must now act quickly to
identify new potential habitats on higher
ground, and to conserve the biotic agents
as much as we can.

Unfortunately, there is now a sixth
member added to the “fearsome five,” one
that has blindsided us in our endeavor to
survey ghost orchids in our two countries
— political interference. To provide land
managers in Florida and Cuba with an
assessment of whether or not ghost
orchid populations are stable, in decline or
increasing in size, at least five consecutive
years of survey data are needed from each
population, in this case the Florida Panther
NWR and Guanahacabibes National Park.
The computer models generated based
on these data will provide much needed
confidence in making intelligent decisions
for the long-term management of Dlax.
lindenii and other rare orchid species in
these two areas. Essentially, the surveys
provide a kind of “blueprint” for moving
forward in light of existing threats. During
a two-year period (2016 and 2017), ghost
orchid surveys in the Florida Panther NWR
went according to plan under Mujica’s
direct supervision, as he was able to visit
the US after securing a visa from the U.S.
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Embassy in Havana for each trip. However,
the subsequent closure of that embassy,
and a new wave of political interference,
prevented Mujica from entering the US
during the worst possible time, (i.e., when
data from 2018 and 2019 were sorely
needed). With the help of lllinois College
undergraduate students, and especially
Adam Herdman (now a graduate student),
we were able to collect just enough data
to scrape by after receiving instructions
from Mdjica in Cuba via frequent email
communication. Regrettably, the ongoing
political interference continues to be
a serious obstacle and may or may not
be lifted in the foreseeable future. As a
result, our ghost orchid surveys remain
in a precarious and fragile state, meaning
that the ghost orchid’s long-term survival
through sound management will continue
to hang by a thread. History has shown
that the people who make decisions
today will be judged by future generations
— perhaps harshly. It would be an
unspeakable blemish in the historical
record if North America’s signature orchid
was to become extinct in the wild due to
politics, but this scenario is not out of the
realm of possibility.
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Table 1. The list of orchid species known
to occur in Guanahacabibes National
Park, Cuba. Roughly half (14) of the 32
naturally occurring species also occur in
southern Florida, denoted in bold. This
list is based on the Management Plan
for Guanahacabibes National Park.

Bletia purpurea (Lam.) de Candolle

Broughtonia cubensis (Lindl.) Cogn.

Broughtonia cubensis x
guanahacabibensis MUjica Benitez,
Gonzdlez & Diaz

Broughtonia lindenii (Lindl.) Dressler

Broughtonia ortgiesiana (Rchb. f.)
Dressler

Campylocentrum pachyrrhizum (Rchb.
f.) Rolfe

Catasetum integerrimum Hooker

Cyrtopodium punctatum (L.) Lindl.

Dendrophylax barrettiae Fawc. &
Rendle

Dendrophylax lindenii (Lindl.) Benth.
ex Rolfe

Dendrophylax porrectus (Rchb. f.)
Carlsward et Whitten

Encyclia bocourtii Mujica & Pupulin

Encyclia fucata (Lindl.) Britt. & Millsp.

Encyclia grisebachiana (Cogn.) Acuia

Encyclia phoenicea (Lindl.) Neum.

Encyclia plicata (Lindl.) Britt. & Millsp.

Encyclia pyriformis (Lindl.) Schlechter

Epidendrum amphistomum A. Rich.

Epidendrum nocturnum Jacq.

Epidendrum rigidum Jacq.

Oeceoclades maculata (Lindl.) Lindl.
(naturalized)

Pleurothallis caymanense Adams

Pleurothallis oricola H. Stenzel (now
regarded as Phloeophila oricola)

Polystachya concreta (Jacq.) Garay &
Sw.

Prosthechea boothiana (Lindl.) Higg.

Prosthechea cochleata (L.) Higg.

Spiranthes torta (Thunb.) Garay & Sw.

Tolumnia guibertiana (A. Rich.) Braem

Tolumnia lemoniana (Lindl.) Braem

Tolumnia lucayana (Nash) Braem

Trichocentrum undulatum (Sw.)
Ackerman & Chase

Vanilla dilloniana Correll
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