
“Savanna,” or sabaña, is a designation to describe any 
Neotropical biotic community dominated by grasses, sedg-
es, or forbs and in which only scattered trees and/or large 
shrubs participate. Beard (1953), who was much interested 
in the formation and characteristics of  Neotropical grass-
lands, concluded that the savanna term was an AmerIndian 
word used in Cuba and Haiti to describe a treeless plain, 
and thus considered this to be the origin of  the term rather 
than the Spanish sabaña or blanket. Although the term is 
also commonly used to describe grasslands in Africa, and 
even certain Nearctic communities (e.g., McPherson 1977, 
Burgess 1995), we retain Beard’s original concept limiting 
savannas to Neotropical America and limit this designation 
to describe grasslands in Florida, the Caribbean Islands, 
Mexico, and Central America.

As the equatorial region is approached, increasingly warm-
er winters, coupled with increasingly longer and wetter grow-
ing seasons, tends to favor a gradual transition from scrub 
and grassland to forest. Perennial grasses and woody plants 
become antagonists, and natural grasslands occur mostly on 
shallow stony or sandy soils receiving between 100 and 400 
mm (4 -16 in) of  precipitation. Grasses predominate over 
woody plants on the finer soil types only when certain edaph-
ic and fire-favoring factors intervene, thereby restricting 
grasslands mostly to valley bottoms and level plains if  they 
occur at all. Moreover, grasses have fibrous, deep (intensive) 
root systems in contrast to the less fibrous, shallower, (exten-
sive) roots of  most woody plants so that their removal by 
excessive numbers of  grazing animals or mechanical distur-
bance often results in transpiration loss at or close to the 
soil surface. A succession to scrub or brush encroachment 
then begins, and even if  the grasses are no longer grazed, 
erratic precipitation patterns, a lower frequency of  fire, and 
the increasing germination rate of  thorny plants conspire 
against them. Grazing not only disseminates viable seeds of  
woody species, the breaking up of  the soil surface by hoof  
action encourages scrub invasion.  As if  these biases against 
grassland reestablishment were not enough of  a detriment to 
their existence, the level or gentle terrain that characterizes 
most savannas facilitates their conversion to farmland and/
or intensively managed pastures planted with exotic species. 

Not all savannas are found in arid and semi-arid areas. 
Beard (1944, 1953), for example, pointed out that savanna 

conditions are controlled by edaphics, sweeping fires, and less 
importantly, climate. Wet savannas in particular, he observed, 
were often without a true water table and alternately expe-
rienced water-logging and desiccation. He also noted that 
many savannas occurred on permeable soil horizons that 
overlaid an impermeable basin, and that this lack of  drainage 
retarded tree growth. Wagner (1964) thought that even dry 
savannas were edaphically controlled in part, and that their 
occurrence in northwest Costa Rica and southwest Nicara-
gua was abetted by the ashy volcanic substrate in these areas, 
which when wet, formed an impenetrable mass to seedling 
tree roots. Wagner also recognized the importance of  fire, 
offering that fire maintained and perhaps created the original 
savannas, which he observed to favor volcanic slopes near 
the coast where offshore winds were a communicating force. 
Wagner also believed that wet savannas were subject to both 
periodic flooding and burning, and that edaphic conditions 
were responsible for the maintenance of  pine and palm 
savannas along the wet Atlantic coast of  Central America.  

Savannas were undoubtedly more extensive historically 
than at present (Belt 1888) with most of  western Nicara-
gua being savanna and the forests largely restricted to drain-
ages, mountains, and the eastern portions of  the country. 
The continual invasion of  large areas of  former savanna by 
trees and other woody vegetation, coupled with the obser-
vation that forests typically replace natural and man-caused 
openings without continued clearing and burning, has even 
raised the question whether Neotropical savannas are natural 
vegetative communities. In support of  this proposition is the 
fact that large native herbivores are almost totally lacking in 
the savanna grasslands of  tropical North America. There are 
other explanations for this phenomenon, however, including 
not only a general absence of  extensive tropical grasslands 
north of  the Isthmus of  Panama until Holocene times, but 
the lack of  large grassland mammals available to occupy 
such habitats in recent times (see e.g., Betancourt et al. 1990, 
McClaran and Van Devender (1995).  

But even though it is true that no large herbivores are 
found in North America’s Neotropical grasslands, a similar 
statement can also be made for the adjacent forests where 
few large ground mammals are present. Such animals as the 
white-tailed deer are successional species and are neither 
forest nor savanna obligates, but persist in both. Moreover, 
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there are a number of  smaller forms, principally birds such 
as the bobwhite quail (Colinus virginianus), which are well 
adapted to savanna grasslands. This latter observation espe-
cially, argues that these biotic communities, while having a 
relatively short evolutionary history, are naturally occurring 
entities.

Savannas are complex ecosystems, and owe their origins 
and presence to a combination of  topographic, climat-
ic, edaphic, and biotic factors. The result has been a long 
history of  discussions as to how savannas originate and 
how they are maintained. Although some investigators have 
claimed that a pronounced dry season is a prerequisite to 
savanna formation, most ecologists are of  the opinion that 
there is no such thing as a savanna climate per se. Instead, 
they argue that savannas occur under a variety of  climatic 
conditions, ranging from a mean annual precipitation of  less 
than 500 mm (20 in) to more than 2,500 mm (100 in). Simi-
larly, drought periods, which facilitate savanna maintenance, 
may range from nearly negligible in duration to up to seven 
months. That savannas typically share the same climate as 
adjacent tropical deciduous forests and other woody forma-
tion-classes caused Beard (1944, 1953, 1955) to conclude 
that the reason that most savannas are located on flat, level 
areas is because savannas were primarily edaphic in nature 
and that these areas had dense, compacted soils unfavorable 
to tree growth.

Most ecologists, while recognizing the particular soil char-
acteristics of  savannas, consider savannas largely successional 
in nature, owing their existence to either naturally occurring 
or anthropomorphic fires (Humphrey 1958, Brown 1994). 
Although hurricanes and other disturbance factors may 
simulate the role of  fire, all grasslands are probably main-
tained by burning, whether from lightning or human caused 
fires. Without a 3 to 10 year burning regime, savanna grass-
lands devolve into thornscrub, forests, or even desertscrub 
depending upon the moisture regime.

Wet savannas, while requiring a burning regime, are some-
what different from drier, upland savannas in that these 
communities almost invariably possess a hard lens substrate 
that separates a fine-soiled surface from the more porous 
subsoil. This edaphic character allows the upper strata to 
alternately become saturated during the wet season or dry 
out during the dry season, thus facilitating both the growing 
and burning of  herbaceous vegetation.  As a result, unless 

located immediately offshore where periodic hurricanes 
discourage the encroachment of  forests, wet savannas are 
typically limited to flat depressions or llanos, many of  which 
are actually seasonal wetlands in which sawgrasses, rushes, 
and other semi-aquatic plants dominate, e.g., the Everglades 
of  southern Florida. Upland or “dry savannas,” on the other 
hand, may occupy cerros, lomas, mesas, and other features 
of  moderate relief  in addition to llanos. Although most 
commonly encountered on open plains, dry savannas may 
occur on nearly any terrain subject to periodic fires driven 
by dry season winds. Wind is therefore a factor common 
to all grasslands as it serves to drive both lightning-caused 
natural fires and anthropomorphic fires.  Where grazing is 
prohibited, as at Masaya Volcana National Park in Nicara-
gua, savanna vegetation predominates on slopes subject to 
lightning strikes and the seasonal winds that precede the 
rainy season. These fires, consuming dried grasses and other 
herbaceous fuels, if  unregulated, are frequent enough to 
maintain a grassland, albeit one in a constant state of  succes-
sion. Indeed, were it not for the combination of  abundant 
fine fuel, fires, and wind, the Park’s Central American 
Savanna Grassland would give way to the tropical decidu-
ous forest and other formations that comprise the dominant 
vegetation throughout most of  this part of  Nicaragua. As it 
is, the Park’s vegetation is largely a zacatonal grassland where 
not interrupted by post-successional communities of  decid-
uous forest or thornscrub.

Savannas are most extensive in North America within the 
Central American Biotic Province, but have been reported 
in all Neotropical biotic provinces (Beard 1953, Brown et al. 
1998). Beard (1953) described both natural and anthropo-
genic savannas occurring in Puerto Rico, Cuba, Hispaniola, 
the Lesser Antilles, Honduras, Nicaragua, Guatemala, Belize, 
and El Salvador; while Porter (1973) and Jantzen (1983) 
reported savannas in Costa Rica and Panama, respectively. In 
Mexico, Rzedowski (1988) describes and illustrates savannas 
in the Campeche, Veracruz, and Guerreran biotic provinces, 
and reports others in the Tamaulipan, Yucatán, and Sinalo-
an biotic provinces.  All of  these savannas are more or less 
successional in nature and subject to a variety of  influences. 
Some of  these communities, particularly those in the most 
mesic and driest sites may even be described as ephemeral 
rather than successional.
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Central America’s savannas have been described by Carr 
(1950), Beard (1953), Parsons (1955), Taylor (1962, 1963), 
Alexander (1973), Mueller-Dombois and Ellenberg (1974), 
Davidse (1985), and most recently by Hartshorn (2000), 
who defined this biotic community as an area of  nearly 
continuous grass cover with trees forming up to 30% of  
the cover. Because these grasslands occur in areas having 
sufficient precipitation to support forests, there has been 
much interpretation as to what factors determine a savanna, 
which savannas are natural, and which ones are anthropo-
genic (Beard 1953, Bennet 1968, Kellerman 1984).  Again, 
although there does not appear to be a “savanna climate” per 
se, other than a recognizable dry season (verano) that allows 
for periodic burning,  there seems to be an edaphic common-
ality of  shallow soils overlaying an impervious substratum. 

The number of  associations represented within the vari-
ous savannas is large,  most investigators differentiating 
between the “wet savannas” on the Atlantic Coast of  north-
ern Nicaragua, Honduras, and Belize, and the somewhat 
drier savannas found in the western portions of   Panama, 
Costa Rica, Nicaragua, ,and El Salvador. Hence, it may be 
prudent to separate Central American Savanna Grassland 
into eastern and western biotic communities based on differ-
ences in both total and seasonal precipitation amounts- the 
Atlantic coast savannas generally having annual precipitation 
amounts exceeding 2,000 mm (79 in) and a less pronounced 
dry season than savannas in western Central America (Table 
12).

Perhaps the most well known Central American savan-
nas are the lowland pine savannas found on the plains 
of  northeastern Nicaragua, eastern Honduras, the Petén 
region of  Guatemala, and northeast-central Belize (Stand-
ley and Steyermark 1945; Carr 1950; Beard 1953; Parsons 
1955; Taylor 1962, 1963; and Alexander 1973). Punctuated 
by 25 m (82 ft) tall Pinus caribaea, and often accompanied 
by palms such as Acoelorrhaphe wrightii, these grasslands 
commonly receive annual rainfall amounts between 1,000 
and 2,500 mm (extremes to 3,500 mm, 138 in), and occur 
primarily on level  plains having clay or sand soils over an 
impermeable limestone or hard clay base (Figure 78).  A four 
month long dry season, in which less than 100 mm (4 in) 
falls during any one month, facilitates both natural and man-
made fires, and unlike some Pacific coast savannas, which 
require almost annual ignition, the pine savannas appear to 
be natural communities maintained by seasonally high water 
tables, seasonal desiccation, periodic fires (every one to three 
years), and infertile soils (Beard 1953, Taylor 1963, Harts-
horn 2000).

Western Central American Savanna Grassland shares 
some of  the same characteristics and plant species as the 
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wetter Atlantic savannas including the presence of  such 
savanna tree indicators as Byrsonima crassifolia, jicaro or cannon-
ball tree (Crescentia alata), chaparo or sandpaper tree (Curatel-
la americana), Haematoxylum spp., and roble (Quercus oleoides), 
over a coarse grass or sedge understory (Figures 79, 80, 81). 
These trees, depending on the location, may be replaced or 
augmented by a number of  others including, Acacia farne-
siana, A. costaricensis, Clethra hondurensis, Guazuma ulmifolia, 
Pithecellobium dulce, Tabebuia heterophylla, and various palms, 
which like other woody species, may occur as individuals or 
in mottes. Mean annual rainfall, while somewhat drier than 
in the pine savannas, is still high, and may range anywhere 
between 1,000 to 2,500 mm (39 -98 in) with a four to seven 
month dry season, thus facilitating burns nearly every year.

Some grasslands in western Central America, besides 
being generally drier and lacking pines, are characterized by 
the palm Acrocomia aculeata, as well as such locally dominant 
trees as wild cashew (Anacardium occidentale), Nectandra spp., 
Psidium guajava, Xylopia aromatica, and X. frutescens (Bennet 
1968).  Prominent shrubs may include Calliandra houstoniana, 
Henriettella seemannii, Miconia spp., and Psidium spp., particu-
larly in those savannas that have not burned in several years. 

The grass cover is typically 30-80 cm (12-31 in) in most 
Central American Savanna Grassland communities, and 
even when found on gentle slopes and bald hills, contains 
some of  the same grasses and sedges as on level ground 
and in pine savannas. Native grasses are often mixed with 
introductions and include Andropogon bicornis, Aristida spp., 

Arundinella deppeana, Axonopus aureus, A. centralis, Eragrostis 
ciliaris, E. geniculata, Leptocoryphium spp., Muhlenbergia implicata, 
Panicum purpurascens, P. rudgei, Paspalum virgatum, P. humbold-
tianum, Pennisetum bambusiforme, P. setosum, Pereilema crinitum, 
Sacciolepis striata, Schizachyrium brevifolium, S. condensatum, Setar-
ia spp., Sporobolus indicus, Trachypogon angustifolius, and T. spica-
tus (Taylor 1963, Porter 1973, Davidse 1985). In the wetter 
areas, tall (2m, 79 in) tussocks of  Paspalum virgatum may 
form nearly pure stands, while on the drier slopes one may 
encounter Aristida ternipes, Bouteloua alamosana, and B. disti-
cha. Important sedges are Fimbristylis annua, and Rhynchospora 
mexicana.  Herbs are numerous and in some western locales 
in El Salvador, the jicama (Pachyrhizus erosus) is an important 
food crop (Beard 1953).

The most commonly cultivated grass in much of  Central 
America is jaraguá (Hyparrhenia rufa), which grows up to 
2m (7 ft).  This and other mostly African imports such as 
Cynodon dactylon, C. nlemfuensis, Digitaria eriantha, Guinea grass 
(Panicum maximum), and Urochloa mutica, are grown in pastures 
up to 900 m (2,950 ft) in elevation (Jantzen 1983). Unless 
burned annually, however, these pastures soon give way to 
more conventional savanna inhabitants including scattered 
patches of  jicaro (Crescentia alata), and such fire-resistant trees 
as nance (Byrsonima crassifolia), and chaparro (Curatella americana) 
(Figure 82).

As previously stated, large wild herbivores are essentially 
lacking in Central America’s savannas, the one exception 
being the nearly extinct giant anteater (Myrmecophaga tridac-

Table 12. Mean precipitation totals for stations located within or adjacent to Central American Savanna Grassland.

Location - Lat./Long. Altitude (m) Precipitation (mm)
J F M A M J J A S O N D Total May-Oct %

Savannah, BELIZE¹
16.5°N, 88.5°W 6 (20') 128 67 66 55 131 307 350 293 327 301 101 145 2360 (92.9") 1709 72
Punto Cabezas, NICARAGUA¹
14.1° N, 83.4° W < 100 (325') 182 78 57 57 207 423 407 359 344 354 309 247 3024 (119.1") 2094 69
Puerto Lempira, NICARAGUA¹
15.2° N, 83.8° W < 100 (325') 192 138 70 78 217 384 432 353 317 460 413 293 3347 (131.7") 2163 65
Limbaika, NICARAGUA¹
13.5° N, 84.1° W < 200 (656') 132 51 68 85 219 373 452 361 229 266 225 147 2608 (102.7") 1900 73
Lovago, NICARAGUA²
12.0° N, 85.2° W ca. 200 28 13 6 19 109 255 170 172 245 262 87 34 1400 (55.1") 1213 87
Managua (Las Mercedes) NICARAGUA²
12.1° N, 86.2° W 54 (177') 2 3 4 3 136 237 132 121 213 315 42 10 1218 (47.9") 1154 95
Borrell, NICARAGUA²
12.5° N, 87.1° W 25 (82') 0 0 1 5 195 345 202 257 374 420 78 3 1880 (73.9") 1793 95
Sabanagrande, HONDURAS²
13.8° N, 87.3° W 959 (3146') 3 5 9 50 249 250 84 123 350 209 34 1 1367 (53.8") 1265 93
Valle San Juan, EL SALVADOR²
13.3° N, 88.6° W 50 (164') 3 7 6 31 167 324 340 311 400 383 61 3 2036 (80.1") 1925 95
San Salvador, EL SALVADOR²
13.7° N, 89.2° W 699 (2293') 7 7 13 53 179 315 312 307 317 230 40 12 1792 (70.6") 1660 93
David, PANAMA²
8.4° N, 82.4° W 29 (95') 29 23 43 96 286 348 235 333 435 359 294 63 2544 (100.1") 1996 78

¹ Atlantic watershed
² Pacific watershed
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Figure 80. A jicaro or cannonball tree, Crescentia alata, in an overgrazed Central American Savanna Grassland in Managua Province, 
Nicaragua, ca. 60 m (200 ft) elevation. Typical “savanna indicators” are one or more of three short trees—nance (Byrsonima crassifolia), 
chaparo, or sandpaper tree (Curatella americana), and jicaro. March 1998, D.E.B.

Figure 78 (left).  A representative of Central American Savanna Grassland containing Caribbean pine (Pinus caribaea) and roble (Quercus 
oleoides). These “pine savannas” are some of the wettest grasslands in North America and are driven by edaphic conditions, namely a 
permeable layer of soil overlaying a hard pan of clay, serpentine, or other impermeable material. March 1987, D.E.B.  Figure 79 (right). A 
Central American Savanna Grassland composed of a periodically flooded “wet savanna” community on Crooked Tree Wildlife Sanctuary in 
Belize. The principal trees are logwood (Haematoxylum campechianum). March 1987, D.E.B.
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tyla), which reaches its northern limits in Honduras. Indeed, 
the only mammal that could be considered a savanna obli-
gate is the more widely distributed hispid cotton rat (Sigmo-
don hispidus). Otherwise, mammal representatives of  Central 
American Savanna Grassland are those species of  wider 
distribution that also frequent ecotones and successional 
habitats such as the southern pygmy mouse (Baiomys muscu-
lus), northern naked-tailed armadillo (Cabassous centralis), least 
shrew (Cryptotis parva), dusky rice rat (Melanomys caliginosus), 
white-tailed deer (Odocoileus virginianus), northern pygmy rice 
rat (Oligoryzomys fulvescens), and common cane mouse (Zygo-
dontomys brevicauda). Ground squirrels and prairie dogs are 
lacking, the biomass being made up by harvest mice such as 
Reithrodontomys darienensis, R. fulvous, and R. gracilis, with the 
more arid-adapted R. brevirostris and R. paradoxus occuring 
in dry savannas as well as in Central American Dry Forest 
(Hall and Kelson 1959, Reid 1997).  Introduced cattle and 
horses, more than make up for any loss of  herbivory, howev-
er, and Central American Savanna Grassland is an impor-

tant and invaluable vegetation type to Central America’s rural 
economy. Partially because of  its depredations on livestock, 
the vampire bat (Desmodus rotundus) is therefore the most well 
known of  the many bats that use this biotic community as 
foraging habitat.

Birds are a different story.  In addition to such temper-
ate grassland species as the Western meadowlark (Sturnella 
neglecta), one may find in the appropriate locations such 
widespread savanna obligates as Botteri’s sparrow (Aimoph-
ila botteri), the white-tailed hawk (Buteo albicaudatus), double-
striped thick-knee (Burhinus bistriatus), plain-breasted ground 
dove (Columbina minuta), pale-vented pigeon (Patagioenas cayen-
nensis), stripe-headed sparrow (Peucaea ruficauda), striped owl 
(Pseudoscops clamator), the variable, yellow-bellied, and white-
collared seed-eaters (Sporophila aurita, S. nigricollis, S. torqueola), 
yellow-faced grassquit (Tiaris olivacea), fork-tailed flycatcher 
(Tyrannus savana), and blue-black grassquit (Volatinia jacarina) 
(see e.g., Ridgely 1976, Stiles and Skutch 1989, Howell and 
Webb 1995).

Figure 81.  Short grass Central American Savanna Grassland on Isla de Ometepe in Lake Nicaragua, Volcán Concepción in background. 
The tree in this artificially maintained grassland is a nance (Byrsonima crassifolia). March 1998, D.E.B.
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Unfortunately, the habitat affiliations of  Central America’s 
herpetofauna have yet to be adequately investigated and no 
summary of  their affiliations is presently practical. This situ-
ation will undoubtedly soon change as some examples of  

Central American Savanna Grassland are protected for 
study in the numerous national parks located in Costa Rica, 
and in selected preserves in Belize, Honduras, Nicaragua and 
Panama. 

Figure 82. Central American Savanna Grassland within Santa Rosa National Park, Guanacaste Province, Costa Rica. The principal grass 
is said to be jaragua (Hyparrhenia rufa), a pasture grass introduced from Africa. The debate over whether these grassland communities are 
“natural” or anthropogenic is now largely moot given the widespread and frequent presence of such identities and the occurrence of both 
natural and man-made fires. March 1984, D.E.B.
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Miranda (1952), Breedlove (1973) and Gomez-Pompo 
et al. (1964) describe “short-tree savannas” on the Pacific 
coastal plain of  Guatemala and Chiapas, as well as in the 
Rio Papaloápan drainage, that extend northward into south-
ern Mexico to Oaxaca, and Guerrero with smaller savanna 
examples being reported in Colima, Nayarit and southern 
Sinaloa (Rzedowski 1975, Rzedowski and MacVaugh 1966) 
(Figure 83). Although most of  these grasslands are posi-
tioned fairly close to the Pacific Ocean, other savannas, 
thought to be of  anthropomorphic origin also occur in the 
interior valleys of  Chiapas (Breedlove 1973). Recognized 
on the basis of  such widely occurring savanna trees as nance 
(Byrsonima crassifolia), jicaro (Crescentia alata C. cujete,) and raspa 
viejo (Curatella americana), these tropical savannas are gener-
ally drier, smaller, and more discontinuous than those on the 
Atlantic and Gulf  coasts. The above trees may be joined or 
locally replaced by thickets or individuals of  Acacia pennatula, 
Alvaradoa amorphoides, Mimosa tenuifolia, or Piscidia piscipula, as 
well as such palms such as Attalea spp., and sombrero palm 
(Brahea dulcis) (Figure 84). Most of  the trees however, are 
typically gnarled and low, usually between 3 and 6 m (10-20 
ft) tall, a few sometimes attaining a height of  20 m (66 ft). 
Although typically well spaced, the trees also occur in mottes 
or bosquetes when the savanna has not been regularly burned, 
and as in Central American Savanna Grassland, those 
pastures having individual Ceiba spp., or Enterolobium cyclo-
carpum trees can be identified as man-made savannas derived 
from dry or semievergreen forest (Miranda 1952).

According to Buller et al. (1960), the principal grasses are 
Bouteloua dimorpha, B. repens, B. curtipendula, Cathestecum erectum, 
C. multifidum, Elionurus tripsacoides, Heteropogon contortus, Hilaria 
cenchroides, H. semplei, and several species of  Panicum, Paspalum 
and Tripsacum. 

Usuallly located on deep, poorly drained soils on flat plains 
or on gradual slopes, elevations range from slightly above 
sea-level to ca. 900 m (2,950 ft). Some savannas are found 
on metamorphic rock hillsides, and Rzedowski (1981) ques-
tioned whether these grasslands might not all be anthropo-
morphic in origin. Drier than the savannas on the Gulf  Coast, 
annual rainfall ranges between 600 and 1,000 mm (24-39 in) 
with more than 90% of  the total occurring between May and 
October (Table 13). Therefore, the November-April winter 
period constitutes a pronounced dry season, and this is the 
time when most fires occur, naturally or otherwise.

Centered in southeastern Guerrero and southern Oaxaca 
and Chiapas, these grasslands appear to support relatively 
few endemics. Most investigators, however, consider these 
fire- maintained savannas as more or less natural, while 
similar grasslands located inland in the central depression 
of  Chiapas are thought to be anthropomorphic in origin 

Guatemalan-
Guerrean 
Savanna 
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Figure 83. Guatemalan-Guerreran Savanna Grassland 3 km (1.9 mi) inland from Salina Cruz, Oaxaca, Mexico. This is the grassland 
habitat of the Tehuantepec jackrabbit (Lepus flavigularis) and such tropical savanna birds as the double-striped thick-knee (Burhinus 
bistriatus) and bobwhite (Colinus virginianus coylocos). Note the presence of Crescentia alata.  Elevation 15 m (49 ft). February 
2011, Randall D. Babb.

Table 13. Mean precipitation totals for stations located within or adjacent to Guatemalan-Guerreran
Savanna Grassland.

Location - Lat./Long. Altitude (m) Precipitation (mm)
 J  F  M  A  M  J  J  A  S  O  N  D Total May-Oct  % 

Ixtepec, Oaxaca, MEXICO
16.6° N, 95.1° W 1200 (3937') 4 6 3 5 48 200 129 155 217 67 18 4 857 (33.7") 816 95

Chicapa, Oaxaca, MEXICO
16.4° N, 94.8° W 30 (98') 3 3 5 6 62 221 154 150 236 74 16 4 931 (38.7") 897 96

La Trinitaria, Chiapas, MEXICO
16.1° N, 92.1° W 1530 (5020') 7 14 11 34 94 209 128 132 213 112 27 14 994 (39.1") 888 89

Pochutla, Oaxaca, MEXICO
15.8° N, 96.5° W 160 (525') 2 4 2 5 54 184 142 164 247 66 25 3 898 (35.3") 857 95
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(Breedlove 1973).  Only a few vertebrate species such as the 
stripe-headed sparrow (Aimophila ruficauda) and giant pocket 
gopher (Orthogeomys grandis) might qualify as savanna endem-
ics despite the adjacent Guerreran Thornscrub and Gurre-

ran Deciduous Forest being relatively rich in endemic 
species (Reid 1997, Howell and Webb 1995). None of  these 
savannas is within a park or preserve created especially for 
their protection.

Figure 84. Guatemalan-Guerreran Savanna off Mexican Highway 190 near Huajuapan de León, Oaxaca, Mexico. The mostly less than 5 m 
(16 ft) trees in this upland dry savanna site are sombrero palms (Brahea dulcis) with some shrubby nances and raspa viejo trees (Curatella 
americana) present. The area had recently burned, replenishing such native grasses as Bouteloua, Paspalum, and Setaria. March 1992, 
Louella Brown. 
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The largest savannas in Mexico are those situated inland 
from the Gulf  Coast from Campeche northward through 
Tabasco to southern Veracruz (Miranda 1952, Vasquez 1963, 
West 1966, Sousa 1968, León and Gómez-Pompo 1970, Puig 
1972, Gómez-Pompo 1973, Rzedowski 1988). These mostly 
wet sabanas, which generally reside on seasonally flooded, ash 
derived soils above an impermeable clay hardpan, are found 
mostly below an elevation of  150 m (492 ft).  Two major 
tropical savanna communities have been recognized—
a lowland, wet savanna, and a saline coastal grassland, the 
latter usuually merging into a maritime wetland (see e.g., 
Gómez-Pompo 1973). (Figure 85).

 The lowland savannas are populated primarily by grasses 
and sedges between 80 and 100 cm (31- 39 in) tall. Where 
native grasses still dominate, more than 90% are species of  
tropical affinity-- Andropogon bicornis, A. glomeratus, Bothriochloa 
alta, Bouteloua dimorpha, Cathestecum, Ctenium, Diectomis, Digitar-
ia insularis, D. leucites, Elionurus tripsacoides, Eragrostis, Imperata, 
Lasiacis, Leptocoryphium, Mesosetum, Muhlenbergia, Oplismenus, 
Orthoclada laxa, Panicum repens, Paspalum conjugatum,  P. nota-
tum,  P. pectinatum, P. plicatulum, P. virgatum, Pennisetum, Setaria 
parviflora, Soderstromia, and Trachypogon (see e.g., Miranda 1958 
and Gómez-Pompo 1970). Grasses having a more northern 
distribution, namely Aristida spp., Bouteloua repens, B. curtipen-
dula, Heteropogon contortus and Hilaria spp., are relatively infre-
quent, and generally restricted to sandy plains and dunes 
(Miranda 1952, Gómez-Pompa 1973). More often, however, 
the native grasses have been replaced by improved pastures 
of  Guinea grass (Panicum maximum) imported from Africa. 
As one goes closer to the sea the more saline tolerant grasses 
and sedges increasingly dominate the savanna—Andropogon 
glomeratus, Distichlis spicata, Spartina alterniflora, S. spartinae—
until the savanna takes on the characteristics of  an herba-
ceous wetland. Herbs such as Hibiscus costatus may be profuse 
or scarce depending on location, grazing history, and succes-
sional stage (Miranda 1952).

Most of  the natural savannas are recognizable to the 
casual observer by their wooded component of  fire resistant 
savanna trees and palmettos— Byrsonima crassifolia, Coccoloba 
barbadensis, Cocos regia, Crescentia cujete, Curatella americana, 
Mimosa tenuifolia, Psidium guajave, Quercus oleoides, Sabal mexi-
cana, and species of  Clethra, Clidemia, Conostegia, Dodonaea, 
Miconia, Vitex and Waltheria (Miranda 1952, Miranda 1958, 
Gómez-Pompo 1973) (Figure 86).  In the interior sites, such 
as in northern Chiapas, Haematoxylum campechianum may 
be found along with islands of  palma tasiste (Acoelorrhaphe 
wrightii).

Maintained by periodic burning and a difficult to penetrate 
hardpan, these savannas are more mesic than most of  Mexi-
co’s savannas, receiving between 1,000 and 2,000 mm (39-79 
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Figure 85. Typical Campechian-Veracruz Savanna Grassland in the lowlands of Tabasco, Mexico. Such “wet savanna” communities are 
composed of tropical grasses and sedges punctuated by Crescentia and other fire-adapted trees. These associations are a function of 
seasonal flooding, impervious substrates, contrasting wet and dry seasons, offshore winds, episodic hurricanes, periodic fires, and human 
history. March 1992, D.E.B.

Figure 86. A recently burned and flooded Campechian-Veracruz Savanna Grassland near the Campeche-Tabasco border. Note the dense 
semi-evergreen forest on the rise in background. The tree is Sabal mexicana, a common savanna participant. March 1992, D.E.B.
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in) of  precipitation a year, 75% of  which falls between May 
and October (Table 14). Hurricanes and torrential rains are 
relatively common and the mean annual precipitation in 
some sites may even exceed 3,000 mm (118 in). Most of  the 
burning therefore takes place at the end of  the short April-
May dry season (Figure 87).

Campechian-Veracruz Savanna Grassland harbors a 
number of  savanna species of  more general disturibution 

such as the double-striped thick-knee (Burhinus bistriatus), 
plain-breasted ground dove (Columbiana minuta interrupta), 
hispid pocket gopher (Orthogeomys grandis), striped owl (Pseu-
doscops clamator), hispid cotton rat (Sigmodon hispidus), and 
fork-tailed flycatcher (Tyrannus savana). But these wet savan-
nas are also home to endemics such as the pale-vented 
pigeon (Patagioenas cayennensis). Few if  any of  these savannas 
are contained within a national park or nature reserve.

Figure 87.  Campechian-Veracruz Savanna Grassland 
community similar to that shown in Figure 86 but with 
a longer fire history interval. The trees are rapidly 
crowding out the grasses and the community is well 
along in its succession to tropical semi-evergreen for-
est. March 1992, D.E.B.

Table 14. Mean precipitation totals for stations located within or adjacent to Campechian-Veracruz 
Savanna Grassland.

Location - Lat./Long. Altitude (m) Precipitation (mm)
 J  F  M  A  M  J  J  A  S  O  N  D Total Nov - Apr  % 

Veracruz, Veracruz, MEXICO
19.1° N, 96.1° W 16 (52') 35 15 14 17 37 344 376 343 358 134 68 24 1765 (69.5") 173 10

El Palmar, Veracruz, MEXICO
18.5° N, 96.8° W 180 (591') 50 42 52 65 147 464 559 529 536 262 90 52 2847 (112.1") 351 12

Coatzacoalcos, Veracruz, MEXICO
18.2° N, 94.4°W 23 (75') 121 80 54 63 124 222 238 266 484 448 237 198 2536 (99.8") 753 30
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The shrinking and replacement of  grasslands in the 
Tamaulipan Biotic Province and their replacement by chap-
arral has been well documented by Clover (1937), Johnston 
(1963), Gonzalez-Medrano (1992), Schmidley (2002), and 
others. As recently as the 1950s, Martin (1958) reported “a 
thorn savanna on an uninhabited rolling plain ca. 30 kms 
(18 mi) east of  Llera at the base of  the Sierra de Tamaulipas 
that was covered with a dense grass sward with yuccas and 
populated by the tree Piscidia communis.”  Once occupying 
extensive regions inland from the Gulf  of  Mexico between 
parallels 23°N and 29°N, these so-called “mesquite prai-
ries” containing grasses about 60 cm (24 in) tall have now 
been reduced to remnants and supplanted by Tamaulipan 
Thornscrub, farms, and/or pastureland, or simply paved 
over.         

Elevations are relatively low—mostly between sea level and 
ca. 500 m (1,640 ft), and the annual rainfall is sparse, between 
400 and 700 mm (16-28 in) with about 75% or more fall-
ing during the April to October period (Table 15).  Freezing 
temperatures are unusual to non-existent, being restricted to 
the rare nortes and then only lasting of  short duration. More 
common are hurricanes and offshore winds, as most of  the 
savannas reside within 100 km of  the Gulf  Coast.

To consider Tamaulipan Savanna Grassland a formerly 
open prairie is probably an exaggeration as areas of  thorn-
scrub and individual woody plants appear to always have 
been present, the grasslands tending to favor the sandier 
soils (Johnston 1963) (Figure 88). That the brush species 
advanced and thickened after the advent of  livestock grazing 
and a reduction in the incidence of  fires cannot be denied, 
however. The most common of  these woody shrubs and 
small trees was mesquite (Prosopis glandulosa), followed by 
the prickly-pear (Opuntia lindheimeri), and such thornscrub 
species as granejo (Celtis pallida) (Figure 89). The variety of  
woody plants increases southward with mottes of  live oaks 
(Quercus oleoides, Q. virginiana) sparingly found throughout.

Johnston (1963) made an extensive survey of  Tamaulipan 
grassland remnants, reporting on the character and constit-
uents of  this biotic community in three general areas—34 
black clay sites in Kleberg County, Texas, several loose sand 
sites in Kenedy County and at the edge of  the “Wild Horse 
Desert” in Texas, and on 20 reddish sandy loam sites near 
Loreto in Tamaulipas, Mexico. He found that the grasses 
varied considerably with temperate- species such as buffa-
lograss (Buchloe dactyloides) and little bluestem (Schizachyrium 
scoparium) being more common in Texas, and species of  
Bouteloua, especially B. radicosa dominating some Tamaulipan 
sites. Other prevalent grasses reported by Johnston (1963) 
indicated the composition of  Tamaulipan Savanna Grass-
land to be a mixture of  both temperate and tropical species 
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Figure 88.  Tamaulipan Savanna Grassland northeast of the Calles railroad station in Tamaulipas, Mexico, ca. 400 m (1,312 ft). The tall 
trees are Sabal mexicana and the principal grass a species of Cynodon. Note the abundance of shrubs and forbs. June 1998, D.E.B. 

Table 15. Mean precipitation totals for stations located within or adjacent to Tamaulipan 
Savanna Grassland.

Location - Lat./Long. Altitude (m) Precipitation (mm)
 J  F  M  A  M  J  J  A  S  O  N  D Total Apr - Oct  % 

Padilla, Tamaulipas, MEXICO
24.0° N, 98.8° W 153 (502') 19 19 22 45 104 91 50 74 143 75 24 21 687 (27.1") 582 85

Sabinas, Coahuila, MEXICO
27.9° N, 101.1° W 335 (1099') 14 16 11 35 69 64 29 57 86 48 17 14 460 (18.1") 388 85

Cotulla, Texas, USA
28.4° N, 99.3° W 132 (433') 25 36 21 52 71 57 27 46 82 56 27 27 527 (20.7") 391 74

Crystal City, Texas, USA
28.7° N, 99.8° W 177 (580') 24 33 22 42 88 58 90 62 82 63 24 20 608 (23.9") 485 80
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such as Aristida purpurea, Bouteloua hirsuta, Cenchrus spinifex, 
Chloris spp, Eragrostis spp., Hilaria belangeri, Panicum hallii, P. 
virgatum,  Paspalum setaceum, Schedonnardus paniculatus, Tridens 
muticus, and Urochloa ciliatissima among others. Forbs, espe-
cially in the more heavily grazed areas, commonly outnum-
bered the grasses, and were represented by such perennials 
as Boerhavia coccinea, Cassia spp., Evolvulus spp., Heliotropium 
confertifolium, Oxalis frutescens, Polygala alba, Rhynchosia ameri-
cana, as well as a plethora of  seasonal annuals.  Saline depres-
sions and areas close to the Gulf  are often dominated by 
salt tolerant grass species such as Distichlis, Spartina spartinae, 
and Sporobolus cryptandrus. A number of  stem succulents and 
short-statured shrubs such as Calliandra conferta, Chamaecrista 

greggii, Coursetia axillaris, Krameria ramosissima, and Lippia grave-
olens complete the assemblage (Johnston 1963).

None of  the areas visited by Johnston (1963) covered 
more than a few hundred acres and no areas of  Tamauli-
pan Savanna Grassland are known to be reserved for the 
purpose of  grassland preservation and maintenance. This 
is unfortunate as this biotic community, along with Gulf  
Coastal Grassland, represents the northern nesting sites 
for a number of  neotropical birds such as Botteri’s sparrow 
(Aimophila botterii), the white-tailed hawk (Buteo albicaudatus), 
and aplomado falcon (Falco femoralis). It is also the northern-
most habitat for several other species, and is the distribu-
tional center for the Texas tortoise (Gopherus berlandieri).

Figure 89. Tamaulipan Savanna Grassland near Crys-
tal City, Texas, in the process of becoming thornscrub. 
The principal invading trees and shrubs are Condalia 
sp., honey mesquite (Prosopis glandulosa), granejo 
(Celtis pallida), and prickly-pear (Opuntia spp.). Sufficient 
temperate and tropical grasses and forbs nonetheless 
probably remain to regain dominance should the site be 
burned or cleared. June 1998, D.E.B.
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Never extensive, seral fire-adapted savannas once occu-
pied edaphically favorable sites within Sinaloan Thornscrub 
and the Sonoran Desert in Sonora and southern Arizona 
between 90 and 1,000 m (295-3,280 ft) elevation (Figure 90). 
Such areas included the llanos within Shreve’s (1951) Plains of  
Sonora and Foothills of  Sonora subdivisions of  the Sonoran 
Desert as well as certain lands in the lower Santa Cruz River 
watershed and adjacent areas in southern Arizona (Brown 
1994). Restricted to fine textured sand and clay soils on level 
plains receiving a mean annual precipitaion ranging from 
between ca. 275 and 525 mm (11-21”). (>60% of  which falls 
between July and September), these fire-climax communities 
were so ephemeral that no sites exist in an unaltered state  
today ( Figures 91, 92).  Indeed, most sites are so lacking in 
either perennial or annual grass cover, that some biologists 
have questioned the existence of  this biotic community (e.g. 
Van Devender 1995) despite the successful conversion of  
many former grassland sites in Sonora to buffelgrass (Penni-
setum ciliare) pastures. 

J. T. Wright, who collected the savanna-affiliated masked 
bobwhite at Rancho Noria de Pesqueira, Sonora, in 1931, 
told Tomlinson (1972) “the country at that time consisted 
of  wide, grass-covered valleys with certain grasses reach-
ing over the heads of  the native white-tailed deer.” Brand 
(1936) mapped large areas in central and eastern Sonora as 
Sonoran mesquite-grassland, and Shreve (1951) in a desciption 
of  certain areas in the central portion of  his Plains of  Sonora 
states, “Grasses often form as much as 75% of  this cover, 
which gives an aspect of  abundant verdure after the period 
of  summer rain.” But, because of  heavy grazing of  livestock 
and the resulting reduction of  fires, most of  these grasslands 
were greatly altered by 1900 in southern Arizona and after 
1940 in Sonora (Tomlinson 1972, Brown 1977, Bahre 1985, 
Brown et al. 2012). Whatever the present situation, these 
habitats are physiographically and floristically considered 
Sonoran Savanna Grassland (Figures 93, 94).

Past accounts and more recent investigations of  these 
relict llanos indicate that the principal grasses were summer-
active annuals and root perennials averaging some 60 cm (24 
in) in height (see appendix 2 for list of  SSG species)

Species most commonly encountered included Rothrock 
grama (Bouteloua rothrockii) and three-awns (Aristida purpurea, 
A. ternipes, etc.). Other tropic-subtropic species included 
Bouteloua aristidoides, B. barbata, B. parryi, B. radicosa, B. repens 
along with windmill grasses (Chloris spp), false grama (Catheste-
cum erectum), and tanglehead (Heteropogon contortus). Sod-form-
ing or grasses more typical of Semidesert Grassland tend-
ed to be restricted to more mesic sites along drainages and 
ungrazed slopes; e.g., curley mesquite (Hilaria belangeri) and 
vine mesquite (Panicum obtusum). Forbs were always impor-
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tant participants and included pigweed (Amaranthus palmeri), 
ragweed (Ambrosia spp.), spiderling (Boerhavia spp.), croton 
(Croton spp.), spurge (Euphorbia spp.), and purslane (Portulaca 
spp.).

Tree and shub components are almost always pres-
ent, varying in composition from north to south, and in 

density from site to site. At the northern extremities, 
mesquite (Prosopis velutina) is often the only arborial constitu-
ent (Figure 95).  Ironwood (Olneya tesota) was a close second, 
however, and other important tree and tall shrub species 
noted were the acacias (Acacia angustissima, A. farnesiana, 
A. greggi, and others), Atamisquea emarginata, the paloverdes 

Figure 90. Sonoran Savanna Grassland near Carbo, 
Sonora, as it appeared during March 1984. The prin-
cipal trees in the background are mesquite (Prosopis 
velutina), foothill paloverde (Parkinsonia microphylla) 
and ironwood (Olneya tesota). The grasses are mostly 
Rothrock grama (Bouteloua rothrockii), three-awns 
(Aristida spp.) and Arizona cottontop (Digitaria califor-
nica). This area has since been planted to buffelgrass 
(Pennisetum ciliare) pasture. March 1984, D.E.B.

Figure 91.  Sonoran Savanna Grassland south of Benjamin Hill, Sonora during the summer of 1964, in the process of convert-
ing to thornscrub.  A plethora of thorny shrubs and trees are replacing the native bunchgrasses, which regularly burned prior 
to being grazed by cattle. This is the area where and when the masked bobwhite (Colinus virginianus ridgwayi) was “redis-
covered” by Jim (pictured here) and Seymour Levy. Neither the grassland nor the bird can be found there now. Summer 1964, 
Steve Gallizioli, Arizona Department of Game and Fish (AZGF).
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(Parkinsonia aculeata, P. florida, P. microphylla, P. praecox,), jito 
(Forchammeria watsonii), and guayacán (Guaiacum coulteri) (Figure 
96). Depending upon location, the following plants may be 
important in a sparse shrub/scrub layer protruding above 
the grasses: Caesalpinia spp., desert hackberry (Celtis pallida), 
babybonnets (Coursetia glandulosa), brittlebush (Encelia fari-

nosa), kidneywood (Eysenhardtia orthocarpa), tree ocotillo 
(Fouquieria macdougalii), janusia (Janusia gracilis), sangre de 
christo (Jatropha cardiophylla), and Lycium spp. Dense mottes 
or thickets of  shrubs and trees, often festooned with tangles 
of  vines, are generally confined to the drainages. Large cacti, 
while commonly present, are not ubiquitous, and typically 

Figure 92. Former Sonoran Savanna Grassland ca. 1915 near Casa Grande, Arizona, 423 m (1400 ft). Photo courtesy of Casa Grande Val-
ley Historical Society. The species of grass are unknown but appear perennial in nature as do grasses shown in other historic photos taken 
before the drilling of wells and universal livestock grazing.

Figure 93. Sonoran Savanna Grassland of annual 
grasses and mesquite within the Sonoran Desert 
being maintained through fire, Santa Rosa District 
of Papago Indian Reservation, ca. 675 m (2,215 ft). 
February 1969, Charles H. Lowe, Jr. 
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Figure 94. Re-created Sonoran Savanna Grassland in Avra Valley, Arizona, ca. 600 m (2,000 ft), as it appeared during the fall of 2010. 
Former farmland purchased by the City of Tucson for the water rights, this parcel has been uncultivated and ungrazed for ca. 10 years. As 
a consequence the field is now occupied by a successional grassland dominated by Bouteloua rothrockii, which will eventually be replaced 
by mesquite and other shrubbery unless burned or cleared. Fall 2010, D.E.B.

Table 16. Precipitation data for stations located within or adjacent to Sonoran Savanna Grassland.

Location - Lat./Long.   Altitude (m) Precipitation (mm)
 J  F  M  A  M  J  J  A  S  O  N  D Total July-Sept.  % 

Punta de Agua, Sonora, MEXICO
28.25° N, 110.25° W   220 220 26 9 5 6 t 13.7 107 124 59 43 7 30 431 290 67

Suaqui, Sonora, MEXICO
29.11° N, 109.41° W 250 31 16 11 5 3 27 163 141 53 27 12 30 519 356 69

La Colorado, Sonora, MEXICO
29.48° N, 110.35° W 390 22 15 5 1 1 14 106 112 36 10 9 26 357 255 71

Mazatán, Sonora, MEXICO
29.00° N, 110.09° W 550 28 18 9 2 0 37 150 182 7 26 7 36 502 339 69

Rancho Carizzo, Sonora, MEXICO¹
30.03° N, 111.15° W 732 16 7 8 2 t 7 96 121 43 14 8 21 344 260 76

Bacoachi, Sonora, MEXICO
30.30° N, 109.58° W 1050 7 19 13 5 3 19 132 112 34 24 16 29 436 279 64

Tumacacori, Arizona, USA 996 21 15 17 6 3 10 101 92 34 18 15 30 361 226 63
31.34° N, 111.03° W

¹ Data from Tomlinson (1972)
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include one of  four species of  cholla (Cylindropuntia arbuscula, 
C. fulgida, C. leptocaulis, C. thurberi,) senita (Pachycereus schottii), 
Stenocereus alamosensis, pitahaya or organpipe cactus (S. thurb-
eri), or an infrequent saguaro (Carnegiea gigantea).

Monthly and seasonal precipitation for seven locations 
within or adjacent to historic Sonoran Savanna Grassland 
sites are summarized in Table 16. Mean annual precipita-
tion ranges from 260 to 520 mm (10-20 in), with 160 to 350 
mm (6-14 in) falling during the July to September monsoon 
season. Freezes, while possible during any winter are never 
of  long duration and rarely drop below -4°C. Killing frosts 
are therefore a rare occurrence.

From November to the abrupt onset of  the summer rains 
the following year, the landscape becomes increasingly deso-
late. Cattle and aridity have eaten or withered the grasses, 
and except for the woody plants, many of  which are now 
also bare, the groundcover may appear nonexistent. But by 
late June afternoon temperatures commonly exceed 38ºC 
and the humidity rises. Usually the summer rains begin by 
the first half  of  July and last through September. If  enough 
moisture is received, a rapid forb/grass growth springs up, 

and trees renew their leaves. (Figures 97, 98). Forbs erupt as 
if  by magic and develop rapidly while the trees and shrubs 
renew their leaves. Species of  plants that have not bloomed 
the previous spring now do so. Greenery may now domi-
nate the landscape, the amount of  herbaceous growth being 
determined by the generosity of  the rains, little or no growth 
occuring should they fail. However, should residual herba-
ceous growth be lacking, or lightning strikes fail to ignite the 
cured grasses prior to the monsoons, the woody and thorny 
components will reclaim landscape dominance within a 
remarkably short time—10 years or less.

One former area of  Sonoran Savanna Grassland deserved 
of  special attention is the outwash plains along the lower 
Santa Cruz River and its tributaries in Arizona. Known as 
the Santa Cruz Flats, this area of  alternating clay pans and 
sandy plains from Altar Valley downsteam to the Pima Indi-
an villages was historically a tropic-subtropic grassland of  
some importance to travelers and their livestock as well as 
grassland associated wildlife including pronghorn (Brown 
2009). Maintained at its lower elevations by periodic flood-
ing, the Santa Cruz Flats today, because of  prolonged graz-

Figure 95. Vernal pools within Sonoran Savanna Grassland along the lower Santa Cruz River, Pinal County Arizona. Spring aspect. The 
mesquite have shed their leaves and the annual forbs are dotting the landscape. Mustards and other greenery persist in this low spot. April 
2012, D.E.B. 
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Figure 96. Sonoran Savanna Grassland being invaded by Cercidium sonorae in the Valle de Agua Caliente on Yaqui Indian land, Sonora, 
Mexico. The principal grass here at ca. 500 m (1,600 ft) is Rothrock grama (Bouteloua rothrockii). June 2012, Anibella Flores.

Figure 97. Late summer aspect of Sonoran Savanna Grassland on the Santa Cruz Flats, Pinal County, Arizona. Elevation ca. 510 m 
(1,670 ft). Velvet mesquite (Prosopis velutina) with a flush of herbaceous layer after the commencement of the summer rains. September 
2010, D.E.B.



ing, are largely barren of  vegetation save velvet mesquite, 
and in a few favored areas, annual weeds. Its fine surface 
soils washed away in floods and blown away by winds, these 
former edaphic grasslands have devolved into mesquite-
annual savannas, barren sand wastes, and clay bottomed play-
acitas (see Figure 95) 

The transformation of  these short-term savannas to what 
is now considered thornscrub or desertscrub has resulted 
in the displacement of  an interesting subtropical grassland 
fauna that included a number of  invertebrates. Although 

these changes may have benifited certain animals such as the 
caracara (Caracara cheriway), javelina (Pecari tajacu), other, more 
open country adapted species appear to have been negatively 
affected, e.g., the white-tailed hawk (Buteo albicaudatus) and 
antelope jackrabbit (Lepus alleni). The numbers and distribu-
tions of  several endemics such as the Sonoran green toad 
(Bufo retiformis) and rufous-winged sparrow (Peucaea carpalis), 
have also been greatly reduced.  And the native masked 
bobwhite (Colinus virginianus ridgwayi) is now faced with 
extinction in the wild.

Figure 98.  A weedy bajio in Sonoran Savanna Grassland within the Valle de Agua Caliente.  These edaphic herblands of mostly annual 
plants such as Amaranthus palmeri were formerly choice masked bobwhite haunts. Today, these habitats, where they exist at all, are heav-
ily impacted by livestock, in this case, horses. June 2012, Anibella Flores. 
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Beard (1953) determined that naturally occurring savannas 
were restricted in the Greater Antilles to Cuba and Hispan-
iola, and in the Lesser Antilles to only Barbuda. He found 
no savannas on Jamaica, and those grasslands he found on 
Puerto Rico he considered domestic pastures derived from 
dry forest communities (Figure 99). Despite the widespread 
occurrence of  savannas on Cuba and Hispaniola, he thought 
that many of  these pastures, like those on  Dominica, and 
Antigua, were artificial and dependant on human burning 
and clearing for their existence. Whatever their origin, there 
are nonetheless savannas on several Caribbean islands, and 
whether natural or man-made, these areas support a number 
of  grassland endemics.

The largest savannas in the Caribbean are on Cuba, this 
biotic community now occupying more than one third of  
the island’s natural vegetation in the plains and low coun-
try where there is a significant dry season from November 
through April (Seifriz 1943, Beard 1953) (Table 17).  An 
exception to the low relief  was in the Sierra de Nipe, and 
savannas existed in areas having from 500 mm (20 in) of  
precipitation and a 7-8 month dry season to areas having 
2,500 mm (98 in) of  rainfall and only a short dry period 
(Beard 1953). Whatever the location, natural savannas are 
nearly always synonymous with certain edaphic conditions, 
the grasslands being invariably found on clay or sand surfac-
es laid over a chalk, limestone, serpentine, or some other 
impermeable formation. As elsewhere, Beard (1953) divided 
true savannas into orchard savannas (mostly on sandy soils), 
palm savannas (mostly on clay soils), and pine savannas or 
pinas (mostly on limonite).     

The prominent savanna grasses reported by Beard (1953) 
were Andropogon virginicus and Sporobolus indicus, both locally 
accompanied or replaced by Arundinella deppeana, Ichnanthus 
spp., Imperata brasiliensis, Lasiacis spp. Lithacne spp., Panicum 
tenerum, and Sorghastrum stipoides. A number of  sedges includ-
ing Bulbostylis paradoxa, Rhynchospora globosa, and Scleria spp. 
may also be present. Typical trees in these “orchard savan-
nas” varied from place to place but included Byrsonima spp., 
and Curatella americana, as well as such forest trees as Anacar-
dium occidentale, Brya ebenus, Bucida buceras, Guapira fragrans, 
Guettarda scabra, Quercus oleoides, Rondeletia cornifolia, Tabebuia 
lepidophylla, T. pallida, and Xylopia grandiflora. Other wetter 
savannas also had the introduced logwood, Haematoxylum 
campechianum.

Beard (1953) also noted a number of  palm savan-
na communities, especially in Holguin Province. The 
palms and palmettos inhabiting these savannas were vari-
able and included Acoelorraphe wrightii, Coccothrinax garci-
ana, C. yuraguana, Copernicia yarey, C. glabrescens, and Sabal 
maritima. The dicots were represented by the ubiquitous 

Caribbean Savanna 
Grassland
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Byrsonima crassifolia.  Principal grasses were several species 
of  Paspalum, tussock grasses with cutting leaves, along with 
Andropogon glomeratus, A. gracilis, A. virginicus, Aristida refrac-
ta, A. neglecta, Bothriochloa saccharoides, Cenchrus distichophyllus, 

Hymenachne condensate, Hypogynium virgatum, Imperata brasilien-
sis, Leptocoryphium lanatum, Sporobolus purpurascens, S. indicus, 
and Trachypogon filifolius. Sedges such as Dichromena ciliata, 
and Rhynchospora globosa were also much in evidence as were 
numerous forbs and the shrubs Malpighia glabra and Stigma-
phyllon diversifolium. Artificial savannas were usually dominat-
ed by cultivated species of  Panicum, sometimes punctuated 
by the trees Acacia nilotica or Prosopis chilensis.

Also found in the hills of  the Sierra de los Organos of  Cuba 
was a savanna association of  Quercus virginiana and Pinus tropi-
calis, in which the dominant grass was Sorghastrum stipoides. 
Other associations were populated by Byrsonima, and Cura-
tella, with Arundinella deppeana as the dominant grass. Endless 
savanna variations were also reported to occur on the Isle of  
Pines (now the Isle of  Youth) including pine savannas of  the 
15-25 m (49-82 ft) tall Pinus cubensis between 400 and 600 m 
(1,312-1,970 ft) elevation, overtopping a grass layer about 45 
cm (18 in) tall that included several species of  Panicum.

Beard (1944, 1953) also thought that Cuba’s savannas were 
of  varied origin and much influenced by anthropological 
disturbance as well as such natural forces as climate, geol-
ogy, drainage, soil-type, fire and grazing. When it came to 
assigning origins to Cuba’s savannas, however, he was even 

Figure 100. Caribbean Savanna Grassland in Pinar del Rio province, Cuba. A wet savanna of mostly introduced African grasses, this sa-
vanna is maintained as a pasture within semi-evergreen forest by burning. June 2001, D.E.B.

Figure 99. Caribbean Savanna Grassland in Mayaguez 
District, Puerto Rico. The trees are mostly mesquite in 
this artificially maintained grassland, which is periodically 
burned and the trees thinned (Beard 1953). March 1986, 
D.E.B
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more conservative than Seifriz (1943), considering only 
5-8% of  the island’s grasslands to be natural instead of  
Seifriz’s 25-30% (Figure 100).  He also considered fire to 
be a modifying agent rather than a controlling factor, as he 
determined that Cuba’s grasslands could neither be induced 
nor maintained by fire. Of  the island’s several savanna types, 
Beard only recognized those savannas residing on alluvial 
soils under a dry climate with 300 to 600 mm (12-24 in) 
of  annual precipitation and a 9-10 month dry season to be 
entirely natural. The others he considered as being either 
controlled by unfavorable water drainage and experiencing 
drastic changes in water tables such as the wetland savannas 
of  the Florida Everglades and the Zapata Swamp of  Cuba; 
or semi-anthropomorphic in that they had to be maintained 
by fire or other human interventions such as logging, graz-
ing and planting of  exotic grasses (Figure 101). Nor did he 
apparently recognize lightning-caused fires, winds or hurri-
canes as naturally enabling factors.

Beard (1953) also described savanna communities on 
Hispaniola’s plains and plateaus, noting that this formation 
occurred from the coastal plain to up to about 520 m (1,700 
ft) elevation. The mean annual precipitation in these areas 
was from about 1,100 to1,200 mm (43-47 in) with a dry 

season that extended from November through April when 
the total amount of  rain falling in any given month was less 
than 10 cm (4 in) (Table 17).  

The most interesting of  these communities consisted of  
pure stands of  grass on a treeless plain with Themeda quad-
rivalvis as the principal species, occurring as a pure stands 
or with Abildgaardia monostachya, Andropogon bicornis, Aristida 
refracta, A. tener, Fimbristylis diphylla, Paspalum densum, P. mille-
grana, P. plicatulum, and Sorghastrum parviflorum. Major herbs 
present included Crotalaria spp., Euphorbia prostrata, Lobelia 
aquatica, Polygala spp., Stigmatophyllon spp. and Zephyranthes 
citrina.

Another savanna type described by Beard (1953) in Hispan-
iola was an “orchard” community found in the lowlands and 
foothills where Pinus occidentalis participated along with such 
typical savanna trees as Anacardium, Byrsonima, and Cura-
tella, on rolling and broken ground. Again, Andropogon and 
Themeda were important grasses as were the palms Coccoloba 
rotundifolia and Coccothrinax argentea. Other tree participants 
included Acacia skleroxyla, Comocladia spp., Chrysophyllum olivi-
forme, Eugenia spp., and Pisonia spp. 

The above communities contrasted sharply with a “dry 
savanna” found on nearly soil-less limestone on level plains 

Figure 101. Artificially maintained palm savanna near Havana, Cuba. Determining whether Caribbean Savanna Grassland was originally 
savanna or tropical semi-evergreen forest is often moot due to the region’s long fire history, both natural and anthropological. June 2001, 
D.E.B.
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near the ocean in which the annual rainfall was only between 
500 mm and 760 mm (20 – 30 in), and subject to a severe 
dry season. Here the principal grass present was often Uniola 
virgata, alone, or mixed in with Bouteloua repens and the leaf-
succulent Agave antillarum. Oftentimes too, the epiphytic 
orchid, Tetramicra ekmanii was present on the Uniola clumps, 
while such shrubs as Jacquinia berteroi, Maytenus buxifolia, 
Plumeria alba, and Schaefferia ephedroides, gave the landscape 
a semidesert grassland aspect. This community too was 
considered to be “natural” by Beard (1953).

Except for the white-tailed deer (Odocoileus virginianus), 
which was introduced in Cuba in the 1930s, savanna inhab-
iting mammals in the Caribbean islands mainly consist of  
domestic livestock. The number of  birds associated with palm 
and other savanna habitats is relatively large, however, and 
include such endemics as Fernandina’s flicker (Colaptes fernan-
dinae) of  Cuba, the palmchat (Dulus dominicus) of  Hispaniola, 
and the  black-faced grassquit (Tiaris bicolor) of  Cuba; as well 
as more marginal savanna species including the tawny-shoul-
dered blackbird (Agelaius humeralis) of  Cuba and Hispaniola, 
the yellow-shouldered blackbird (A. xanthomas) of  Puerto 
Rico, and the zapata sparrow (Torreornis inexpectata) of  Cuba. 
Most savanna affiliates, however, while limited to one or two 
islands in the Greater Antilles, are also found on the main-
land and include such widespread species as the grasshopper 
sparrow (Ammodramus savannarum), limpkin (Aramus guarau-
na), burrowing owl (Athene cunicularia), double-striped thick-

knee (Burhinus bistriatus), crested caracara (Caracara cheriway), 
marsh harrier (Circus cyaneus), bobwhite (Colinus virginianus, 
Cuba only), common ground dove (Columbina passerina), 
smooth-billed ani (Crotophaga ani), kestrel (Falco sparverius), 
Western meadowlark (Sturnella neglecta), and yellow-faced 
grassquit (Tiaris olivacea), and sandhill crane (Grus canadensis). 
Other savanna-dwelling birds have either been introduced 
or recently arrived on their own, a testament to the expan-
sion of  savanna communities since the arrival of  Europe-
ans.  Included among the former are the lesser goldfinch 
(Carduelis psaltria) to Cuba; the guineafowl (Numida meleagris), 
introduced to the Greater Antilles from Africa; the village 
weaver (Ploceus cucullatus) to Hispaniola from Africa; and the 
orange-cheeked waxbill (Estrilda melpoda) and hooded weav-
er (Lonchura cucullata)—both imports to Puerto Rico from 
Africa. Species arriving from South America to the Lesser 
Antilles on their own include the glossy cowbird (Molothrus 
bonariensis), saffron finch (Sicalis flaveola), and grassland yellow 
finch (S. luteola) (Bond 1961).

Savanna-dwelling reptiles such as Hispaniola’s pigmy blue-
tailed ameiva (Ameiva lineolata) and Haitian striped curly-
tailed lizard (Leiocephalus pratensis), attest to the long term 
presence of  savanna habitats in the Greater Antilles; while 
the grassland status of  the grass coqui (Eleutherodactylus brit-
toni) found in Puerto Rico’s savannas, is more problematic 
(Schwartz & Henderson 1991).

Table 17. Monthly precipitation totals for locations within or adjacent to Caribbean Savanna Grassland.

Location - Lat./Long. Altitude (m) Precipitation (mm) 
J F M A M J J A S O N D Total Dec-Mar %

Cienfuégos, CUBA
22.2° N, 80.4° W < 60 (<200') 19 26 30 39 110 162 114 184 205 175 34 20 1118 (44.0") 95 8

Caibarien, CUBA
22.5° N, 79.5° W 37 29 26 60 166 196 128 150 207 208 74 41 1322 (52.0") 133 10

Moron, CUBA
22.1° N, 78.6° W <76 (250') 36 30 39 86 186 226 158 171 221 184 77 30 1443 (56.8") 135 9

Jatibonico, CUBA
21.9° N, 79.2° W 98 (322') 26 21 44 77 199 235 178 182 181 186 42 22 1393 (54.8") 113 8

Florida, CUBA
21.5° N, 78.2° W <300 (1000') 29 34 36 62 193 235 167 185 209 205 55 32 1441 (56.7") 131 9

Francisco, CUBA
20.8° N, 77.6° W <300 (1000') 20 21 31 90 206 235 182 188 187 176 48 19 1404 (55.3") 91 6

Victoria de las Tunas, CUBA
21.0° N, 77.0° W 76-300 (250-1000') 17 23 28 48 130 168 134 137 166 152 62 20 1085 (42.7") 88 8

San Juan de la Mag., DOMINICAN REPUBLIC
18.8° N, 71.3° W 415 (1362') 11 14 27 75 125 97 109 124 143 150 59 36 968 (38.1") 88 9
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There are other savanna communities in North America’s 
Neotropics that have been identified but not described in 
this text.  As stated previously, Central American Savanna 
Grassland might be better served by dividing this biotic 
community into a wetter, Atlantic coast subdivision and 
a drier Pacific coast subdivision. Rzedowski (1988) makes 
reference to grasslands on the west coast of  Mexico from 
Colima to Sinaloa, which might indicate the presence of  a 
Nayarit-Sinaloan Savanna Grassland.  Lundell (1934) 
and Miranda (1958) describe savannas within the Yucatán 
peninsula which might warrant separation from similar ap-
pearing communities in the Central American and Campe-
chian-Veracruz biotic provinces. Gentry (1946a) describes a 
savanilla taking up a brief  expanse on the north side of  the 

Sierra Tacuichamona in central Sinaloa between encinal and 
short-tree forest (Sinaloan Deciduous Forest) communi-
ties, which was characterized by “open areas of  turf-like 
grasses alternating with shrubs and trees.” The grasses were 
identified as Bouteloua eludens and Cathesticum spp. In addi-
tion to oaks (Quercus spp.), quebracho (Lysiloma divaricatum), 
and amapa (Handroanthus impetiginosus), the savanilla’s trees 
and woody shrubs contained such typical savanna species 
as Byrsonima crassifolia, Mimosa palmeri, and Piscidium mollis 
along with an occasional cacti (Lemaireocereus spp.). A similar 
savanilla was also described as occurring in the nearby 
Sierra Surutato (Gentry 1946b) in what might constitute a 
Sinaloan Savanna Grassland.

Figure 101. In the tablelands and basins of south-central Mexico, in Morelos, eastern Michoacan and  northern Guerrero, one encounters 
subclimax Guerreran Savanna Grassland communities anthropomorphically maintained by long histories of clearing, prescribed burning 
and cultivation.  Richly clothed in both native and introduced tropical grasses, the savanna aspect is maintained by such trees as cultivated 
guamuchils (Pithecellobium dulce) and such thorny Guerreran Thornscrub species as Acacia farenesia. At right-center is an arborescent 
Opuntia sp. D. E. B.
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Grasslands are some of  our most productive ecosystems as 
well as among the most critically endangered due to conver-
sion to croplands and other anthropogenic uses.  Nearly 
99% of  pre-settlement, North American tall grass prairie is 
lost –probably forever, and similar stories play out across the 
globe. Because so few intact grasslands remain, conserva-
tion must be a priority, yet current high corn and soy bean 
prices, driven by the biofuel industry, have accelerated their 
conversion.  A recent study mapping the absolute change in 
the Western Corn Belt grasslands to corn or soybeans shows 
approximately 528,000 ha (1.3 million acres) lost from 2006 
to 2011 (Wright & Wimberly 2013). 

In the United States, Federal programs to mitigate risks 
associated with farming such as disaster relief  and crop 
insurance, coupled with the high prices for soy and corn 
commodities, have created incentives to cultivate those grass-
lands that were heretofore unsuitable. Poorly drained and/or 
shallow soils, wetlands, drought-prone, and marginal grass-
lands with high erosion potential continue to be converted 
for short-term profitability.  The impacts of  this loss of  
grassland habitat are numerous and disturbing.  Populations 
of  grassland-nesting birds are declining faster than any other 
group of  North American birds (Stephens, et al. 2008). The 
wetlands of  the Prairie Pothole Region, one of  the most 
important breeding grounds for North American migra-
tory waterfowl, continue to be drained and converted.  The 
impacts on grassland mammals, reptiles, and invertebrates, 
while less monitored, accelerate annually. 

The consequences of  present day agricultural practices 
are, of  course, not limited to wildlife issues.  Soil carbon 
sequestration is significantly reduced in grassland conver-
sion with long-term implications regarding global climate 
change.  Loss of  wetland-grassland associations has negative 
impacts on water tables and purification cycles.  Grassland 
conversions, especially on lands vulnerable to erosion, have 
cascading effects on soil quality, crop yields, net productiv-
ity, flooding, and water storage (Wright & Wimberly 2013).  
With respect to biofuel development, Tilman et al. (2005) 
point out that present biofuel strategies based on corn etha-
nol and soy are not properly aligned with deliverable bene-
fits, and may indeed be suboptimal in terms of  net energy 
and carbon balances in addition to being detrimental to the 
ecosystems involved.  

This manuscript, however, is not a grassland obituary. 
Rather, it is an inventory of  what we have with eventual, if  
partial, restoration in mind. Science may inform us of  our 
options and the consequences of  our actions, but it is up to 

policy makers, institutions, and individuals to make the deci-
sions that will affect what remains of  our grassland resourc-
es. But our window of  opportunity for reversing the trend is 
closing.  In order to preserve these remarkable ecosystems, 
environmental policy that weighs the balance of  short-term 
economic gain against long-term loss needs to be reconsid-
ered. Support for grassland preserves must be maintained 
and accelerated, and remnant expanses increased and set 
aside.  Grassland restoration and preservation is needed in 
order to continue to enjoy their bounty, and mandatory for 
the well-being of  our planet.

Concluding Remarks
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