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Strangler fig at Topoxte Island. Photo by Edwin Solares,
Oc. 11, 2022. Sony Al.
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We appreciate a donation during November 2021 and a subsequent
donation in early June 2022 to help cover the costs of FLAAR
research projects specifically to assist and support the current
FLAAR project of flora and fauna in the Reserva de la Biosfera
Maya (RBM). This continuing donation also assisted the FLAAR
(USA) and FLAAR Mesoamerica (Guatemala) research project
searching for wild edible plants in the wetlands of the Municipio de
Livingston area of the departamento of Izabal, Guatemala. These
donations are from a family in Chicago in honor of the decades
of botanical field work of botanist Dr John D. Dwyer, who worked
in many areas of Mesoamerica, including in the Yaxha area in the
1970’s while the site was being mapped by FLAAR. This donation

Licda. Merle Fernandez, (CONAP)

Marla Mercedes Bolvito Jeronimo, Unidad de
Cooperacién Nacional e Internacional de la
Secretaria Ejecutiva de CONAP

Licda. Ana Luisa De Le6n N., Directora de
Educacién para el Desarrollo Sostenible,
(CONAP)
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Ing. Jorge Mario Vazquez
(CONAP, Santa Elena, Peten)

Gelbert Aldana, Unidad de Biologia PANAT
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is also in recognition of the urgency and need for conservation of
both wildlife and rare plants in the bio-diverse ecosystems of the
Reserva de la Biosfera Maya (RBM) of Guatemala. Parque Nacional
Yaxha, Nakum and Naranjo (PNYNN), Parque Nacional Laguna de
Tigre (PNLT), and wetlands of Municipio San Jose are three areas
that we are focusing on within the over 5 million acres of the RBM.

We thank the large lonas (tarps) from Lonas Segovia, kindly donated
by Juna Manuel Segovia, are helpful when we camp in remote areas
on the field trips and to cover the equipment on the back of our
pickup truck.



Strangler Fig Trees are especially common in the Maya Lowlands
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Driving from San Julian (Alta Verapaz) east to
El Estor (Izabal) you see giant strangler fig trees
occasionally. Several are remarkable. We have
also photographed strangler figs near Purulha
(Aug 14- 2016), Rio Ixbolay (Oct. 2016) and in
the Costa Sur area of Guatemala: Hacienda La
Esperanza, San Juan El Idolo, in June 2017 (here
is also a plant nursery of Regina de Riojas and a
giant photogenic Ceiba pentandra out in a field).
So, strangler fig trees can be found in most areas
of this very biodiverse country, Guatemala.

The FLAAR Report today is to show that the
island of Topoxte (Lake Yaxha, Parque Nacional
Yaxhd, Nakum y Naranjo) is literally filled
with the most awesome strangler fig trees of
Guatemala. Yes, of course there are amazing
fig trees along rivers and elsewhere in Central
America, but if you want to see fig after fig after
fig after fig, each one more bizarre than the
other, then hop on a boat for the 30-minute ride
across Lake Yaxha to reach Topoxte Island.

Strangler figs are very common in PNYNN and elsewhere in the Reserva de la Bidsfera Maya (RBM).
The best place to see strangler figs are when you take a boat to Topoxte Island and hike through the
ruins. Here is the largest most impressive root structure of a strangler fig that I have seen in the park.

At the visitor’s center, at the entrance to the Yaxha area of the park, you can ask if a boat and lanchero

are available.

If you are staying at the Ecolodge El Sombrero there is a boat and experienced lanchero available.

Always helps to make a reservation in advance.

Moraceae



Mata palo is the most common name in local Spanish. Strangler fig is the most common name

in English.

In pre-Hispanic times, amate paper was made with trees belonging to the family of
the Ficuses. The word amate is derived from the Nahuatl word amatl, it refers both the
Ficus tree -or fig tree- as well as the paper made from its bark. Currently, these are used
occasionally as they are slow to grow and have a restricted distribution. As the demand
for amate paper increases, Otomi artisans are looking for alternate species. Among
others, they have discovered jonote trees, so called in the upper part of the Sierra Norte
de Puebla, its scientific name is Trema micrantha. These trees have an average height of
20 meters, grow quickly and fit abundant, particularly in deforested and disturbed areas.

(Lopez et al. 2005: 33). (Original text in Spanish).

There are over 600 medicinal plants in the Mayan-speaking areas and with so many species of
Ficus you could do a separate research project on the potential medicinal uses. Balick, Nee and
Atha list medicinal use for all five species in Belize (2000: 67). Yet for one area of the Lacandon
Maya of Chiapas, so far have found no uses for the fruits of this tree (Duran 1999; Cook 2016:

132).



The genus Ficus has a great diversity of species and is very important due to the relationship it
maintains with pollinating wasps and frugivorous animals. Because this report does not focus on a
single Ficus species, but to highlight its characteristic as a strangler tree.

Ibarra et al (2012) make a description of the genus in Mexico and provide keys for the identification of
species, which can be a reference to study the genus in Guatemala. However, you can look for more
information in other sources.

Here the general description of the genus:

Ficus L. Sp. Pl. 2: 1059. 1753. TIPO: Ficus carica L. LINN1240.1.
Galoglychia Gasp. Nov. Gen. Fic. 10. 1844.

Pharmacosycea Miq. London J. Bot. 6: 525. 1847.

Sycomorus Gasp. Richerche Caprif. 86. 1845.

Urostigma Gasp. Nov. Gen. Fic. 7. 1844.

Monoecioustrees, smooth barks, with prominentlenticels, with milky or translucentexudate;
alternate leaves, blades with entire margins, pinnate or palmate venation, petiolate, with a
wax gland toward the base of the lower costa, or glands in pairs, lateral to the costa, toward
the base of the lower blade , stipules paired, enveloping the buds, generally deciduous and
leaving ring-shaped scars around the stem; axillary inflorescences (sycones), solitary or in
pairs, pedunculated or sessile, spherical, obloid or ellipsoidal, pubescent or glabrous and
with a small apical opening (ostiole), which is normally closed by bracts that overlap each
other, in addition to presenting two or three bracts at the base; unisexual, small, numerous
flowers, arranged on the internal walls of the receptacle, which are separated by bracts, the
pistillate flowers present two to four free or connate tepals, unilocular ovary, with solitary
ovules and styles of variable length, lateral or subapical, while the staminate flowers have
two to six tepals, free or connate, one or two stamens, with indehiscent or dehiscent anthers;
green syconiums, which when mature become succulent and yellow-green, yellow, red or
black; the fruits (“seeds”) are small achenes located on the walls of the syconus, with various
shapes, which may or may not be covered by mucilage, flattened cotyledons and endosperm,;
all species from America are monoecious (Ibarra-Manriquez, 1991; Ibarra-Manriquez and
Wendt, 1992; Berg, 2006, 2009).


https://www.scielo.org.mx/pdf/bs/v90n4/v90n4a4.pdf
https://www.scielo.org.mx/pdf/bs/v90n4/v90n4a4.pdf
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As you will see on the following page, all these thin “poles” are aerial roots. Others are the “strangler arms”
that wrap themselves around the host tree. You can see the host tree on the next page.

Photograph by Nicholas Hellmuth, iPhone 13 Pro Max, Oct. 11, 2022,




Birds eat the tasty fruits of the figs. Then the bird flies to another tree (where it likes to rest and relax). On this
other tree the bird eventually poops out the seeds of the Ficus fruit. These seeds are wrapped in fertilizer (the

poop). These seeds have evolved to germinate up on top of the branches where they have been “deposited.”

Photograph by Nicholas Hellmuth, iPhone 13 Pro Max, Oct. 11, 2022.
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Once the seed sprouts,

roots in the ground so it can become a real tree.
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Photograph by Nicholas Hellmuth, iPhone 13 Pro Max, Oct. 11, 2022.

tree. But other roots go straight down to the ground.

So, most of the Ficus tree are its two




All photos are Topoxte Island, Parque Nacional Yaxhd Nakum y Naranjo (PNYNN), Reserva de la Biésfera Maya

(RBM), Peten. Photograph by Nicholas Hellmuth, iPhone 13 Pro Max, Oct. 11, 2022.
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Looks like a tree trunk but most (I estimate) are aerial

Root after root after root reaches the ground. Then

”S
(]
(V]
h]
+
o
+—

g
=1
]
=

&
=1
(]

<=
+—

e
=
(3]
=)
g
]

o
a
g
o
-
o0
2
<

Ne|

4+
<

<=
+—
[%2]
+—=
o
o
-

the root grows along the surface of the ground.

and “grow back up” (and wrap themselves around the

host tree for security).

Photograph by Nicholas Hellmuth, iPhone 13 Pro

Max, Oct. 11, 2022.

Photograph by Nicholas Hellmuth, iPhone 13 Pro Max,

Oct. 11, 2022.
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Photograph by Nicholas Hellmuth, iPhone 13 Pro Max, Oct. 11, 2022.
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Photograph by Nicholas Hellmuth, iPhone 13 Pro Max, Oct. 11, 2022.
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a. Most of the surface of Topoxte Island consists
of plazas and house mounds plus remains of low
structures that collapsed a thousand years ago.
Several nice temple pyramids are preserved. If
you have visited Chichen Itza in Yucatan, you
can recognize that the Post Classic Maya of Peten
shared some “serpent balustrades” for stairway
sides.

Photograph by Nicholas Hellmuth, iPhone 13 Pro
Max, Oct. 11, 2022.

b. Once the aerial roots reach the ground they turn
into a “tree trunk” and look a bit like a normal tree
(unless you are standing in front of them in the rain
forest and can see that they came down before they
“turned into a tree trunk.”

Photograph by Nicholas Hellmuth, iPhone 13 Pro
Max, Oct. 11, 2022.
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with aerial roots going

trunk”

down (which allow the diagonal limb or trunk not to collapse under its own weight).

the diagonal “

2022.
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as you can see about 15 meters up;
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Photograph by Nicholas Hellmuth, iPhone 13 Pro Max,

Ficus is “wandering around
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I estimate that the two aerial roots at the left were cut with a machete several years ago; they have resprouted

several extra “rescue roots” and are still sprouting fresh thin roots as well.

14

Photograph by Nicholas Hellmuth, iPhone 13 Pro Max, Oct. 11, 2022,



Surely some of the seeds which are pooped out by the birds, land on
the ground, but 90% or more of what I see seem to have grown from
above, sending roots down and only then growing up. Since there
are an estimated 180 to 220 different species of trees in any national
park of the Reserva de la Bidsfera Maya, our goal is to publish
photo albums first and encourage students to do MA thesis or PhD
dissertation on a genera or species (I spent multiple months on my
MA thesis: Teotihuacan influence continuing in Classic Maya art even
after the collapse of the imperial capital and I spent more years than
I can count doing research for my PhD dissertation on the Surface
of the Underwaterworld: iconography and cosmology of rivers, and
marine areas of the Mayan areas). Unfortunately, with hundreds of
trees I don’t have hundreds of months to handle each tree in depth.
But what we can achieve is photographic documentation, in full
color, at good resolution, and produced at full-page size.

Photograph by Nicholas Hellmuth, iPhone 13 Pro Max, Oct. 11, 2022.

Here it looks like a normal tree...
but the slender pole at the front
center left is an aerial root that has
recently reached the ground.

Photograph by Nicholas Hellmuth,
iPhone 13 Pro Max, Oct. 11, 2022.
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Photograph by Nicholas Hellmuth, iPhone 13 Pro Max, Oct. 11, 2022.
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Here you see a huge row of strangler fig trees,

this “the Island of Strangler Figs
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Looks simply like a bunch of trees at the left and then a diagonal row across the right. But I bet all of these are aerial
roots that took years to grow DOWNWARDS from far above; then took root, and now “are trees of themselves.”




Since there is not much depth of soil in a karst
limestone area, most of the roots wander around
on the surface. Since there are heavy wind and
rainstorms in the rainy season, this mass of fig roots
seems to have been “uprooted” but it has enough
support not to fall over completely.

The trail for visitors is in the background; you can
see the wooden steps and rail. So, to see every row
and mass of these trees, take time to go off the trail

to experience every strangler fig area. This is why
we recommend you stay overnight at Yaxha so you
have time to see and experience everything (Rio
Ixtinto and obviously Yaxha itself, and the famous
sunset). But rather than having to be driven many
hours that night, stay in a comfy hammock in the
early evening looking out over the shore of Lake
Yaxha, have a tasty dinner, and then sleep in the
bungalow with howler monkeys howling every
several hours.
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When you walk around a clustered “row” of root like this you see a tree structure you have never seen at home
across most of USA, Canada or Europe. But there are other species of fig trees around the world. But if you
come to Guatemala and come to Topoxte Island, you can walk around each cluster and learn see yourself their
stages of growth. Topoxte Island is like an introductory “Strangler Fig 101” course for you and your family and
friends.
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of the fittest “or the lucky ones.
Photograph by Nicholas Hellmuth, iPhone 13 Pro Max, Oct. 11, 2022.

Survival
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Strangler fig “trees” are best known for their roots. Since the roots hang DOWN from the tree limbs (on
which the seeds sprouted after a bird poops them out) you see more roots than “trees.”
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the tree canopy.




Here you can see how far up above the roots start their journey downwards. At the left
and right other roots are grabbing the host trunks. This is what “strangles” the host tree.

This work of Mother Nature would make a nice fine art giclee print for your wall.
Photographs by Nicholas Hellmuth, iPhone 13 Pro Max, Oct. 11, 2022
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Roots, roots everywhere! The roots grab onto each other as much as they do the trunk. But the roots seem

capable of “growing into and out of” each other. Really needs a PhD dissertation with a “time lapse” series of
3-D renderings of the sequence of growth.

Photograph by Nicholas Hellmuth, iPhone 13 Pro Max, Oct. 11, 2022,
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Helter-skelter. But if you “send out roots everywhere, at every angle” you can be sure to be protected against

heavy winds.
Photograph by Nicholas Hellmuth, iPhone 13 Pro Max, Oct. 11, 2022.
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The trunk of the host tree is the dark material
inside. I estimate this tree has been dead for
several years. The Ficus is not a parasite: it does
not suck nutrients from the host tree (to my
knowledge; please correct me if I am wrong).
The host tree is merely the support and “interior
backbone” of the strangler fig. But yes, the Ficus
does eventually usually kill the host tree (when
the Ficus is so rooted itself that it does not need
the host tree anymore).

Here the host tree is still alive and will
probably continue for several more decades.
This strangler’s aerial roots took root on this
side so now they are happy with life and so
probably don’t need to “strangle” the host tree
anymore.

Photos by Nicholas Hellmuth, iPhone 13
Pro Max, Oct. 11, 2022.




Leaning to the right seriously but has enough roots at the left to keep it from toppling over
completely.

28



In many parts of PNYNN you can see fresh young aerial roots hanging down from above, yearning to find
ground to root. This Hellmuth photographed on Topoxte Island, Oct. 11, 2022. iPhone 13 Pro Max. You can also
see even more at the turnoff to hotel Ecolodge El Sombrero (before the entrance to Yaxha part of the park).
There are more at the turnoff to Nakum (as you drive towards the Yaxha parking lot near the ruins).

Photograph by Nicholas Hellmuth, iPhone 13 Pro Max, Oct. 11, 2022,
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Here the “roots” of the fig are embracing the host tree
from all sides. The “roots” join like people using their
hands to hang on to each other.

Photograph by Nicholas Hellmuth, iPhone 13 Pro Max,
Oct. 11, 2022.

Since the ground here is karstic there is not
much soil. And most of the surface was plastered
by the Classic and Post Classic Maya. So not
much soil for the roots to go down, thus the roots
wander around the surface of the ground.

Photograph by Nicholas Hellmuth, iPhone 13 Pro
Max, Oct. 11, 2022.
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Photograph by Nicholas Hellmuth, August 21, 2018, Nikon camera, RAW format (NEF).
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The “open area” in the middle is a few meters off the main trail, so not many people walk through it.
A 3D image would be great.

Photograph by Nicholas Hellmuth, August 21, 2018, Nikon camera, RAW format (NEF).
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Previous page photo: Abigail Cabnal was one of the several Qeqchi’ individuals from Senahu, Alta
Verapaz, who have worked for many years at FLAAR Mesoamérica. Her daughter, Shaila, was welcome
on all field trips from age 2 years onward. While we were photographing Shaila would be given a place
to play with twigs and gravel, building piles of one or the other (or both). In this photo Shaila is about
4 years old (today she is about 7 years old, so at school in Senahu). Gaby helped in the office and on
field trips she was photography assistant.

This view is at the bottom of the hill, looking up. You hike through the open “door” of the roots and
climb up the wooden stairway that the park cleverly put through this “cathedral” without having to cut
away any part of the roots or trunks.

8

|'.-I£ ; s
Topoxte Island, July 19, 2022. Photograph by Nichlas Hellmuth, iPhone 13 Pro Max
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The present FLAAR Report is to introduce the
strangler fig aspect of the fig trees of Topoxte Is-
land and the rest of Guatemala. By showing the in-
credible structure we can raise interest in people
doing additional reading (so we provide an ample
bibliography). But the present report is a photo al-
bum on the strangler aspect and the cascading ae-
rial roots aspect, plus brief mention of the edible,
medicinal, and religious/magical aspects.

We obviously need to identify the species, a
challenge since flowers are almost never visible.

Botanists and ethnobotanists have studied Ficus
species of Mesoamerica for over a century. Most
are focused on the use of some Ficus species

to make bark paper. This is focused primarily
on Mexico. It is sad that there is no project in
Guatemala to encourage local Mayan people to
make bark paper so they can earn a living selling
handicrafts to tourists.

Although the fruits of most (but not all) wild
Ficus trees are edible and are stated to be so in
many informative ethnobotanical monographs
(such as Balick, Nee and Atha 2000), I would bet
that 99% of general books on the Classic Maya
make no mention of edible fig fruits. Fortunately,
there is enough botanical, ethnobotanical,
and ethnographic documentation to rescue
knowledge of the uses of the fig tree:

Amate, Chorti’: jun (Ficus sp., a wild relative of the fig tree)

The amate tree is strongly associated with magical powers, probably because of its apparent
lack of flowers: the tiny flowers are enclosed in a structure appearing to be a “fruit that grows
by itself.” Local people believe it produces a red flower, lasting only for a single night, on
extremely rare occasions. Its finder will be lucky and successful for the rest of his life. In
pre-contact Mesoamerica, strangler figs were the source of bark paper (amatl), an important
utensil for ritual blood offerings. The sacred amate tree has been demonized rather than
allocated to a Catholic Saint: In local stories, the power of the amate tree is often associated
with the devil (see for example, Dary 1986:390-394)

(Kufer and Heinrich 2006: page 387, Table 19.1)

This, to me, immediately raises the question of whether there is a hieroglyph for the fig tree or fruit

or the “Fig Devil”?

I had no idea about the role of the fig tree in Mayan Worldview. This information needs to be included
in more books on the Classic Maya. And it would help to make more “books” out of fig paper (bark

paper).
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You too can come to Topoxte Island. Be sure to have a local guide with you to show you all the strangler
fig trees (and all the other amazing plants) in addition to the Post Classic temples of Topoxte Island, at
the southwest part of Lake Yaxha, Parque Nacional Yaxh4-Nakum-Naranjo, PNYNN.
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Chiapas, Tabasco, Campeche and Belize are on the west, northwest, north, and east sides of Peten. So,
most of the Ficus species in any of these areas is surely also findable in Peten.

Quintana Roo is adjacent to Campeche and Belize.
So every time I notice that the lists for Peten are incomplete, I tabulate all the surrounding areas.

Next step is to find the Plan Maestro for each national park and biotope of the Reserva de la Bidsfera
Maya and see which species they list (keeping in mind it is not easy to find the flowers to identify each
species).

Genus species botanists Belize . X
R . L. . Mexico (Villasenor 2016:  Found by
associated with the original Balick, Nee and Atha References
DR 803-804) FLAAR
identification 2000: 57-58
Balick and
) ) p. 57 CAM, CHIS, HGO, PUE, i
Ficus americana Aubl. Arvigo 2015
} QRO, QROO, SLP, TAB, 6.7 )
Hoffmannia . Balick et al.
Food, medicinal VER
2000,
Ficus aurea Nutt. — Syn: CAM, CHIS, COL, GRO,
Ficus jimenezii Standl.; p. 57 HGO, JAL, MEX, MICH, .
. .. . Balick et al.
Ficus lundellii Standl.; Ficus MOR, NAY, OAX, PUE, 7 2000
tecolutensis (Liebm.) Miq.; Ficus Food, medicinal. QRO, QROO, SLP, TAB, ’
tuerckheimii Standl. TAMS, VER, YUC, ZAC
Not listed for Belize, yet CAM, CHIS, CHIH, COL,
it is in Quintana Roo DGO, GTO, GRO, HGO,
(adjacent to Belize) and JAL, MEX, MICH, MOR, Lundell
unde
Ficus cotinifolia Kunth in Chiapas, Tabasco and NAY, OAX, PUE, QRO, 17 1938
Campeche (adjacent to QROO, SLP, SIN, SON,
Peten which is adjacent TAB, TAMS, VER, YUC,
to Belize) ZAC
Not listed yet it is in .
. . . . . . CAM, CHIS, OAX, QROO, Balick and
Ficus crassinervia Desf. Ex Willd. Qumtartl(z)i ]];{gl?z(ea)d_]acent TAB, VER, YUC 6 Arvigo 2015
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Ficus insipida Willd., synonym
is Ficus glabrata Kunth, has one
of the larger fruits

Non-climbing

Ficus lapathifolia (Liebm.) Miq.

Ficus obtusifolia Kunth

Balick, Nee and Atha 2000 is source for Belize

Medicinal use; not
mentioned as edible
by people; but we
need to check other

ethnobotanical sources.

Not listed

Listed but not as edible
or even medicinal

CAM, CHIS, CHIH, COL,

MEX, MICH, MOR, NAY,
OAX, PUE, QRO, SLP, SIN,

NAY, OAX, PUE, TAB, VER

HGO, JAL, MEX, MICH,

QRO, QROO, SLP, SIN, TAB,

38

DGO, GRO, HGO, JAL,

SON, TAB, TAMS, VER,
ZAC

CHIS, GRO, JAL, MEX,

CAM, CHIS, COL, GRO,

MOR, NAY, OAX, PUE,

TAMS, VER, YUC

62328

17

Balick and
Arvigo 2015
Standley and
Record 1936,
24 Williams
1981

Lundell 1938

Arellano
Rodriguez
et al. 20003


https://serv.biokic.asu.edu/neotrop/plantae/collections/index.php
https://serv.biokic.asu.edu/neotrop/plantae/collections/harvestparams.php
https://serv.biokic.asu.edu/neotrop/plantae/collections/index.php
https://serv.biokic.asu.edu/neotrop/plantae/collections/harvestparams.php

. Belize
Genus species
Ficus americana Aubl. p-57
Hoffmannia
Ficus aurea Nutt. —
Syn: Ficus jimenezii
Standl.; Ficus p- 57

lundellii Standl.; Ficus
tecolutensis (Liebm.)
Miq.; Ficus tuerckheimii
Standl.

, R Not listed i
Ficus cotinifolia Kunth oristedin

2000
Ficus crassinervia Desf.  Not listed in
Ex Willd. 2000

Ficus insipida Willd.,
synonym is Ficus
glabrata Kunth, has
one of the larger fruits

Non-climbing

Ficus lapathifolia Not listed in
(Liebm.) Migq. 2000
Ficus obtusifolia Kunth
Ficus velutina Humb. &
ok s WIEND) ori
pieal. . Balick et al.

info/viewtropical.
php?id=Ficus+velutina

Does Neotropical
Flora (Neotropical
Plant Portal) list
this species for
Belize?

Yes

No

No

Yes

Yes

No

Yes

No

Mexico (Villasenor
2016: 803-804)

CAM, CHIS, HGO, PUE,
QRO, QROO, SLP, TAB,
VER

CAM, CHIS, COL, GRO,
HGO, JAL, MEX, MICH,
MOR, NAY, OAX, PUE,
QRO, QROO, SLP, TAB,
TAMS, VER, YUC, ZAC

CAM, CHIS, CHIH, COL,
DGO, GTO, GRO, HGO,
JAL, MEX, MICH, MOR,
NAY, OAX, PUE, QRO,
QROO, SLP, SIN, SON,
TAB, TAMS, VER, YUC,
ZAC

CAM, CHIS, OAX, QROO,
TAB, VER, YUC

CAM, CHIS, CHIH, COL,
DGO, GRO, HGO, JAL,
MEX, MICH, MOR, NAY,
0AX, PUE, QRO, SLP, SIN,
SON, TAB, TAMS, VER,
ZAC

CHIS, GRO, JAL, MEX,
NAY, OAX, PUE, TAB,
VER

CAM, CHIS, COL, GRO,
HGO, JAL, MEX, MICH,
MOR, NAY, 0AX, PUE,
QRO, QROO, SLP, SIN,
TAB, TAMS, VER, YUC

CAM, CHIS, COL, DGO,
GRO, HGO, JAL, MEX,
MICH, MOR, NAY, OAX,
PUE, SLP, SIN, VER, ZAC
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Does Biodiversidad.gt/portal

List this species for Guatemala?
Where?

Peten, Izabal, Escuintla

https://biodiversidad.gt/
portal/collections/list.
php?usethes=1&taxa=17035

Jutiapa, Huehuetenango, Zacapa, Peten,
Izabal, El Progreso, Escuintla, Alta
Verapaz, Baja Verapaz

https://biodiversidad.gt/
portal/collections/list.
php?usethes=1&taxa=8186

Baja Verapaz, Peten, San Marcos

https://biodiversidad.gt/
portal/collections/list.
php?usethes=1&taxa=17041

Huehuetenango, Peten, Izabal, Jalapa,
Santa Rosa, Quezaltenango, Escuintla, EI
Progreso
https://biodiversidad.gt/
portal/collections/list.
php?usethes=1&taxa=8195

Huehuetenango, Baja Verapaz, Izabal,
Peten, Retalhuleu, El Progreso, Santa
Rosa, Chimaltenango, Zacapa, Escuintla,
Amatitlan

https://biodiversidad.gt/
portal/collections/list.
php?usethes=1&taxa=8189

Peten, Baja Verapaz, Zacapa

https://biodiversidad.gt/
portal/collections/list.
php?usethes=1&taxa=17053

Peten, Izabal, Escuintla, Huehuetenango,
Zacapa, Quiche, Sacatepéquez

https://biodiversidad.gt/
portal/collections/list.
php?usethes=1&taxa=13614

Huehuetenango, Peten, El Progreso, Alta
Verapaz

https://biodiversidad.gt/
portal/collections/list.
php?usethes=1&taxa=17063


https://biodiversidad.gt/portal/collections/list.php?usethes=1&taxa=17035
https://biodiversidad.gt/portal/collections/list.php?usethes=1&taxa=17035
https://biodiversidad.gt/portal/collections/list.php?usethes=1&taxa=17035
https://biodiversidad.gt/portal/collections/list.php?usethes=1&taxa=8186
https://biodiversidad.gt/portal/collections/list.php?usethes=1&taxa=8186
https://biodiversidad.gt/portal/collections/list.php?usethes=1&taxa=8186
https://biodiversidad.gt/portal/collections/list.php?usethes=1&taxa=17041
https://biodiversidad.gt/portal/collections/list.php?usethes=1&taxa=17041
https://biodiversidad.gt/portal/collections/list.php?usethes=1&taxa=17041
https://biodiversidad.gt/portal/collections/list.php?usethes=1&taxa=8195
https://biodiversidad.gt/portal/collections/list.php?usethes=1&taxa=8195
https://biodiversidad.gt/portal/collections/list.php?usethes=1&taxa=8195
https://biodiversidad.gt/portal/collections/list.php?usethes=1&taxa=8189
https://biodiversidad.gt/portal/collections/list.php?usethes=1&taxa=8189
https://biodiversidad.gt/portal/collections/list.php?usethes=1&taxa=8189
https://biodiversidad.gt/portal/collections/list.php?usethes=1&taxa=17053
https://biodiversidad.gt/portal/collections/list.php?usethes=1&taxa=17053
https://biodiversidad.gt/portal/collections/list.php?usethes=1&taxa=17053
https://biodiversidad.gt/portal/collections/list.php?usethes=1&taxa=13614
https://biodiversidad.gt/portal/collections/list.php?usethes=1&taxa=13614
https://biodiversidad.gt/portal/collections/list.php?usethes=1&taxa=13614
https://biodiversidad.gt/portal/collections/list.php?usethes=1&taxa=17063
https://biodiversidad.gt/portal/collections/list.php?usethes=1&taxa=17063
https://biodiversidad.gt/portal/collections/list.php?usethes=1&taxa=17063

The first segment of this bibliography was prepared by Marcella Sarti in 2017, updated by Maria José
Toralla for the present year 2022 FLAAR Report. FLAAR Mesoamérica has a university biology student
eachyear preparing bibliographies to help other students and assist researchers. Marcella Sarti worked
with FLAAR Mesoamérica for many years and when she graduated Maria José Toralla continued.

AGUIRRE de Riojas, Regina and Flfriede de POLL
2007 Trees in the Life of the Maya World. BRIT PRESS, Botanical Research Institute of Texas. 206

pages.

A very helpful book; Regina de Riojas has also researched, written, and published lots of other
books on other trees of Guatemala.

ANDRELU, Michael, FRIEDMAN, Melissa H., MCKENZIE, Mary, QUINTANA, Heather V. and Robert J.
NORTHROP
2010  Ficus citrifolia, Shortleaf Fig. EDIS. 2 pages.

Available online:
BEACH, Timothy
1998 Soil catenas, tropical deforestation, and Ancient and Contemporary soil erosion in the Petén,
Guatemala. Physical Geography. Vol. 19. No. 5. Pages: 378-405.
Available online:
BERG, Cornelis C.
2001 Moreae, Artocarpeae, and Dorstenia (Moraceae), with Introductions to the Family and Ficus
and with Additions and Corrections to Flora Neotropica Monograph 7. Flora Neotropica

Monograph 83: 1-346

Buy online:
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https://edis.ifas.ufl.edu/pdf/FR/FR328/FR328-Duurx4g45u.pdf
https://www.tandfonline.com/doi/abs/10.1080/02723646.1998.10642657
https://search.library.wisc.edu/catalog/999921223602121

BURGER, W. C.
1977 Moraceae. Fieldiana Botany. Vol. 40. Pages: 94-215.

CARVAJAL, Servando
2007 Moraceae. Flora del Bajio y de Regiones Adyacentes. Fas. 147.

Available online:

CLEARY, K. A., SANFIORENZO, A. and L. P. WAITS
2015 Chapter 25. Genetics as a Tool for Biodiversity. Conservation: Examples from Central America.
Central American Biodiversity. 30 pages.

Available online:

CONDIT, 1. ]J.
1947 The Fig. Chronica Botanica Co., Waltham, Mass.

CONDITL.J..
1955 Fig Varieties: A Monograph. Hilgardia: 11: 323-538.

CONRAD, Jim
2012 101 Yucatan Trees. 192 pages.

Brief mention of strangler figs; mostly in China but also in Mexico

DRUMMOND, J.
1991 Determining and processing quality parameters in geographic information systems.

EISERMANN, Knut., ARBEITER, Susanne., LOPEZ, Gerardo, AVEDANO, Claudia and Josué DE LEON
LUX.
2011 Distribution, habitat use, and implications for the conservation of the globally threatened
Azure-rumped Tanager Tangara cabanisi in Guatemala. Bird Conservation International. Vol.
21. Pages: 423-437.

Available online:

GARBINO, Guiherme S.T. and César Augusto CORREA Pifieros
2022 First record of Platyrrhinus albericoi (Chiroptera: Phyllostomidae) roosting in Ficus
americana (Moraceae). Notas sobre Mamiferos Sudamericanos. Vol. 4. 6 pages.
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http://www.maya-art-books.org/bibliography-what-is-about-pre-Columbian-Mesoamerica-plants-medicinal-mayan-ethnobotanical/www1.inecol.edu.mx/publicaciones/resumeness/FLOBA/Moraceae147.pdf
https://link.springer.com/chapter/10.1007/978-1-4939-2208-6_25
https://www.cambridge.org/core/journals/bird-conservation-international/article/distribution-habitat-use-and-implications-for-the-conservation-of-the-globally-threatened-azurerumped-tanager-tangara-cabanisi-in-guatemala/DE21A79C8CFF474D0003A19AA14D78EB
https://www.cambridge.org/core/journals/bird-conservation-international/article/distribution-habitat-use-and-implications-for-the-conservation-of-the-globally-threatened-azurerumped-tanager-tangara-cabanisi-in-guatemala/DE21A79C8CFF474D0003A19AA14D78EB
https://www.cambridge.org/core/journals/bird-conservation-international/article/distribution-habitat-use-and-implications-for-the-conservation-of-the-globally-threatened-azurerumped-tanager-tangara-cabanisi-in-guatemala/DE21A79C8CFF474D0003A19AA14D78EB
https://www.cambridge.org/core/journals/bird-conservation-international/article/distribution-habitat-use-and-implications-for-the-conservation-of-the-globally-threatened-azurerumped-tanager-tangara-cabanisi-in-guatemala/DE21A79C8CFF474D0003A19AA14D78EB

Available online:

GRANDTNER, M. M.
2005 Revision of the genus Dahlia (Compositae, Heliantheae-Coreopsidineae), Rhodora 71: 309-
365, 367-416.

Pages 358-360 list dozens of Ficus species for Mesoamerica.

HELLMUTH, Nicholas
n.d. Economic Potential for Amate Trees. Ficus (Fig Tree) Species of Guatemala. 9 pages.

Available online:

IBARRA, G., CORNEJO, G., GONZALEZ, N., PIEDRA, E. and A. LUNA
2012 El género Ficus L. (Moraceae) en México. Botanical Sciences. Vol. 90, No. 4. Pages 389-452.

Available online:

KUFER, Johanna and Michael HEINRICH
2006 Food for the Rain Gods, Cacao in Ch'orti’ Ritual. Chapter 19 in Chocolate in
Mesoamerica. A Cultural History of Cacao. Cameron L. McNeil, editor. pp 384-407.
University Press of Florida.

LAMAN, Timothy G.
1995 The ecology of Strangler Fig Seedlings establishment. Selbyana. Vol. 16. No. 2. Pages: 223-
229.

Available online:

MCDERMOTT, Amy
2022 As the sport of tree climbing grows, ecologists and climbers grapple with the implications.
Science and culture. Vol 119. No. 14. 4 pages.

Available online:
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https://ojs.sarem.org.ar/index.php/nms/article/view/803
http://www.maya-archaeology.org/FLAAR_Reports_on_Mayan_archaeology_Iconography_publications_books_articles/57_Economic-potential-for-Amate-Ficus-trees-in-Guatemala-FLAAR-Reports-Nicholas-Hellmuth.pdf
http://www.maya-archaeology.org/FLAAR_Reports_on_Mayan_archaeology_Iconography_publications_books_articles/57_Economic-potential-for-Amate-Ficus-trees-in-Guatemala-FLAAR-Reports-Nicholas-Hellmuth.pdf
http://www.maya-archaeology.org/FLAAR_Reports_on_Mayan_archaeology_Iconography_publications_books_articles/57_Economic-potential-for-Amate-Ficus-trees-in-Guatemala-FLAAR-Reports-Nicholas-Hellmuth.pdf
http://www.scielo.org.mx/pdf/bs/v90n4/v90n4a4.pdf
https://www.jstor.org/stable/41759910
https://www.pnas.org/doi/pdf/10.1073/pnas.2204295119

PENNINGTON, T. D. and J. SARUKAHN
2005 Arboles tropicales de México. Manual para la identificacién de las principales especies,
tercera edicion. Universidad Nacional Auténoma de México y Fondo de Cultura Econdémica,
México, D. F. Pages: 42-145.

Buy online:

PUTZ, Francis E. and Michele HOLBROOK
1986 Notes on the natural history of Hemiepiphytes. Selbyana, Vol. 9, No. 1. Pages 61-69.

Available online:

PUTZ, Francis and Michele HOLBROOK
1989  Strangler Fig Rooting Habits and Nutrient Relations in the Llanos of Venezuela. American
Journal of Botany. Vol. 76. No. 6. Pages: 781-788.

Available online:

REBOLLAR, S., DE LA PAZ, C. and A. QUINTANAR
1996 Anatomia de la madera de ocho especies de la selva mediana subperennifolia de Quintana
Roo, México. Revista Bioldgica Tropical. Vol. 44, No. 3. Pages 67-77.

Available online:

REYES Morales, Elsa Maria de Fatima
2009 Los Cuerpos de Agua de la Region Maya Tikal -Yaxhd: Importancia de la Vegetacion Acudtica
Asociada, Calidad de Aguay Conservacion Pro-grama Universitario de Investigacidon
en Recursos Naturales y Ambiente - PUIRNA -. Herbario USCG - Centro de Estudios
Conservacionistas - CECON - Laboratorio de Investigaciones Quimicas y Ambientales - LIQA -
Instituto de Investigaciones Quimicas y Bioldgicas - IIQB -. 71 pages.

Ficus that grow near water in Peten:

Ficus eldstica Roxb. (not native to Guatemala; introduced)
Ficus insipida Willd.

Ficus obtusifolia Kunth

(Reyes 2009: 61)

SANDVED, Kjell Bloch, PRANCE, Ghillean T and Anne E. PRANCE
1992 Bark, the formation, characteristics, and uses of bark around the world. Timber Press.
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http://www.libros.unam.mx/arboles-tropicales-de-mexico-manual-para-la-identificacion-de-las-principales-especies-9789703216437-libro.html
http://www.libros.unam.mx/arboles-tropicales-de-mexico-manual-para-la-identificacion-de-las-principales-especies-9789703216437-libro.html
https://www.jstor.org/stable/41888786
https://bsapubs.onlinelibrary.wiley.com/doi/abs/10.1002/j.1537-2197.1989.tb15056.x
http://www.ots.ac.cr/rbt/attachments/volumes/vol44-3A/10_Rebollar_Madera_mexicana.pdf
http://www.ots.ac.cr/rbt/attachments/volumes/vol44-3A/10_Rebollar_Madera_mexicana.pdf

SCOTT, P. E. and R. F. MARTIN
1984 Avian consumers of Bursera, Ficus, and Ehretia fruit in Yucatan.
Biotropica. 16(4): 319-323.
SETTLE, D. and L. CERNUSAK
2022 Growing Strangler Figs in Coconuts. Ideation of Carbon-Negative, Living Infrastructure.
In: Chaiechi, T., Wood, J. (eds) Community Empowerment, Sustainable Cities, and
Transformative Economies. Springer.
Available online:

STAECK, L.
2022 Flowering Plants in the Rainforest. In: Fascination Amazon River. Springer.

Available online:

STANDLEY, Paul C.
1917 The Mexican and Central American Species of Ficus. U.S. National Herbarium Contributions
20: 1-35.
This is separate from anything by Standley on Ficus in Standley and Steyermark.

On-line download; no cost. But read-only, so you can’t copy-and-paste into an Appendix.

STANDLEY, Paul C.
1930 Flora of Yucatan. Field Museum of Natural History Botany Series, Vol. 3, Publ. # 279.

Ficus species are discussed on pages 159-161.

STANDLEY, Paul C. and J. A. STEYERMARK
1946 Flora of Guatemala. Fieldiana Vol. 24, Part V. Chicago Natural History Museum.

Ficus trees are discussed on pages 30-48.

STEWART, S.
2006 Strangler Fig (Ficus sp.). 85 pages.

Available online:
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https://link.springer.com/chapter/10.1007/978-981-16-5260-8_11
https://link.springer.com/chapter/10.1007/978-3-662-64452-2_7
https://welshschoolofhomeopathy.org.uk/provings/Strangler_Fig.pdf

TITUS, Jonathan, HOLBROOK, Michele and Francis E. PUTZ
1990 Seed Germination and Seedling Distribution of Ficus pertusa and F. tuerckheimii: Are
Strangler Figs Autotoxic? Biotropica. Vol. 22. No. 4. Pages: 425-428.

Available online:
TRELEASE, William
1905 Illustrations of a “Strangling® Fig Tree. Missouri Botanical Garden Annual Report. Vol.
1905. Pages: 161-165.
Available online:
WILLIAMS, P.J., MOELLER, A.K., GRANADOS, A., BERNARD, H., ONG, R. and Jedediah F.
BRODIE
2022 Food availability alters community co-occurrence patterns at fine spatiotemporal
scales in a tropical masting system. Oecologia. Vol. 200. Pages: 169-181.
Available online:
WINDSOR, D.M., MORRISON, DW. , ESTRIBI, M.A. and B. DE LEON
1989 Phenology of fruit and leaf production by ‘strangler’ figs on Barro Colorado Island,

Panama. Experiencia. Vol. 45. Pages: 647-653.

Available online:
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https://www.jstor.org/stable/2388562
https://www.jstor.org/stable/2400083#metadata_info_tab_contents
https://link.springer.com/article/10.1007/s00442-022-05252-2#citeas
https://link.springer.com/article/10.1007/BF01975681#citeas

Map location and photos of F. bejamina

Map location and photos of F. elastic

Photos and map location.

Photos.
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