Palm Forest
One of the most unique and restricted types of/aategetation in southeastern North America arttien
important range state of Texas is the jungle-lixe$t dominated by the native palm that growsde size and
habit and is known variously as sabal palm, Texdio Grande palmetto, palma de michargslal texaraS.
mexicand. This native woodland is a flatwoods or floodpl&rest (more commonly than it is a riparian or
gallery forest which is a narrower zone of wetlaedetatiof that develops over the greater or general floaid
or the Rio Grande (= Rio Bravo) in the states ofdseand Tamaulipas. The other major woody plantispéha
defines this woodland community is Texas ebonybamne Pithcellobium flexicauke P. eband. Thus this
natural plant community has been described asabal palm-Texas ebony jungle forest. A common astoc
(when interpreting sabal palm and ebony as co-damg) is anacua or knock-awdhfetia anacug a small
tree (and often with multiple trunks like a lardewb) in the Boraginaceae (borage family). The sssonal
relation of Texas ebony and anaqua was descrileditathis introduction.)

Other frequent large shrubs or small trees infthrisst community include tpeguajegucaena palverulenyand
tenazaPithecellobium paller)s The most common-- and, in fact, often dominambderstorey shrub is David
milkberry or cahincaGhinococca alba Milkberry or cahinca frequently forms the entinederstorey in groves
of mature palms (shown below). Other common undeggtshrubs include chile piquin, chillipiquin, loird
pepper Capsicum annuumar. minug and Drummond's turk's cap or Drummond wax-malowexas mallow
(Malvaviscus drummongiiM. arboreus. Bloodberry, rouge plant, pigeonberry or cora{fRivina humilis- R.
laevis= R. portulaccoidesis one of the most common forbs in the undersgtofehis floodplain forest
vegetation.

There is typically little or no understorey benelattyer adult palms as the older mature fronds/@spare shed
complete with their immense petioles that can beash as four or more inches wide at the abscisioe.
These shed fronds form a mulch of multi-layersanaus stages of decomposition so that the folest fs
devoid (or nearly so) of understorey plants. Thel weoody petioles sometimes extend as much aseefo f
above the blade parts of fronds making travel thhofallen palm leaves very difficult. These sheazhfts are
ready fuel and many of the trunks of older palneskdackened from past fires. Sabal palm appeaegEnerate
beneath adult palms, sometimes even in the dim#tdad-mulched interior of the palm forest (seefolgraphs
below).

There has been comparatively little material wnittiescribing this extremely restricted vegetatiime most
readily available discriptions may be Texas Natttigtory, the original Biological Survey of Texas by Vernon
Bailey with introduction and updates by Schmidl9@2, ps. 65, 75, 145, 319, 320, 326, 390, and 4@8)he
mostly faunal description in Saving the Best of dg(Bartlett, 1995, ps. 132, 134-136). Vines (19624¢)
listed trees and shrubs in the sabal palm forestdan his previous visit to the Frank Rabb Randbameron
County, Texas (this became the Sabal Palm Audulemmie€ and Sanctuary). Woody species included oes/in
list (and using his names) were Texas ebony orebpas-earringRithecellobium flexicauke P. eban, apes-
earring P. pallen3, granjeno Celtis pallidg, Rio Grande or Mexican or Berlandier asinaxinus berlandier),
Berlandier mimosaMimosa berlandiel), tepeguaje or great lead-tree or tpegulagei¢aena pulverulentawhite
popinac lead-tree ( glaucg, Barbados-cherryMalpighia glabrg, lime pricky-ash Zanthoxylum fagarg
lotebush Condalia obtusifolia Ziziphus obtusifolip saffron-plum bumeliaBumelia angustifolig Texas
persimmon Diospyros texang and autumn salvia or autumn sa§alyia greggil. Strangely, Vines (1962, p.
46) did not list anacua, one of the major trees,dnommond's turk's cap and chile piquin, whichsome of the
major shrubs, for the sabal palm forest.

The sabal palm forest was apparently not a largenmanity even in pre-European North America. Offgia



associated with various organizations like the $Bbim Audubon Center and Sancttuary and World \t&ld
Fund have reported in worldwide web publicatiorgs (@vw.tx.audubon.org/centers/ sabal) that in North
America sabal palm-dominated forest was limitednarily to the floodplains of such rivers as the Bi@ande
and San Bernard and, except for isolated relicetampn, extending northward primarily through tlmaver Rio
Grande Valley and up the Rio Grande for about 8@s(Bartlet, 1995. p. 135). According to reportsri the
LaSalle Expedition sabal palm grew much farthertweduding along the Guadalupe River. There is no
evidence, however, that the sabal palm-Texas efebano) jungle forest developed north or west eflibwer
Rio Grande Valley.

Bartlett (1995, p. 135) reported that the pre-whign sabal palm forest totaled about 40,000 aor#eei Lower
Rio Grande Valley. It was not clear if this incladacreage in both the United States and Mexico.oatrall of
the sabal palm forest on the USA side of the Rian@e (= Rio Bravo) was cleared for irrigated adtioe and,
later, for urban sprawl, beginning in the early Twieth Century. Prior to clearing, or simultanegusith
clearing, sabal palms were felled so that logs fthenlimb-less, easily bucked boles could be useavérf-
pilings. According to Landon Lockett (www.audubaig/docal/sanctuary/sabal/nativepalms.html) the dvob
sabal palm is resistant to consumption by shipwoesnand for shipworm-resistant wood in ports altireg
Gulf Coast was great enough that sabal palm papoktvere devastated by the "cut-and-run” loggiragtices
of the time.

Interesting sidebar note: There are several species of bivalve marine mkdltisat are known as shipworms
because they are capable of destroying submerged byoeating burrows or tunnels throughout the woaodiye
condition that can ultimately destroy submergedpgntly submerged) wood that is then said to berfivahot”.
Burrowing begins with the larval stagae. The mashimon of these marine bivalves is the tropical Egsec
Teredo navalisan elongated two-shelled clam that reaches lsngtto two feet. This species is especially
active in the warm waters of the Gulf of Mexico.

As of this writing the only remaining sabal palmaab forest remaining in anything resembling natural
vegetation is that preserved on the Sabal Palm Bard€enter and Sanctuary in Cameron County, Té&&ihe
527 acres in this sanctuary (www.audubon.org/lsealttuary/sabal) only 32 acres is virgin palm-Textasny
jungle foret (Bartlett, 1995. p. 135). Most of the vegetattemaining on the Audubon Sanctuary is second-
growth, recovering (= secondary successional) fores

Diamond (1998, p.1) described southwestern suliabforest types in the Lower Rio Grande Valleyesé
included: 1) southwestern subtropical upland focestposed of broad-leaved, mostly evergreen spaonigshat
developed on moist uplands and resaca terracess/éagreen low forest type), 2) floodplain hardwdocst
composed mostly of (ie. dominated by) sugarbebsitfs laevigaty cedar elmdImus crassifolixand
Berlandier asKraxinus berlandier, and 3) the Texas palmetto or sabal palm-dominBwedplain forest.
Diamond (1998, ps.4-5) divided the upland subtralpgwergreen forest type into two series: 1) Tetamy-
anagua series that was described as a "well-dex@mpest and 2) Texas ebony-snake epésiglothamnus
spinescerjsseries described as a "low forest grading intalglnd” but these series formed a continuum of
vegetation on the uplands of the Lower Rio GrandBey. Texas ebony was the defining dominant sgemne
the more favorable sites of both of these uplamesfoseries. Stands of old-growth upland subtrégeargreen
forest also contain large trees of anaqua as wéllexas ebony. Shrub species in (and indicatiyauotierstorey
of these old-growth forest include brasil, snakessyand Texas persimmon. Sugarberry, cedar elmpbsoy
(Sapindus drummondjiand tepeguaje are generally successional waoeliess. Neither mesquite nor huisache
are dominants of these forest types. In fact, mésguas usually found to be almost absent in intesf old-
growth stands while Texas ebony or Texas ebonyaaadua comprise almost all of the canopy of clifioagsts



There is little or no understorey in such foreswutting in a see-through feature below the canopy.

Apparently this Texas ebony or Texas ebony-ana@land forest type intergrades with the sabal palm-
dominated floodplain forest. Furthermore the dedionn that the Texas ebony or Texas ebony-anaqeatfoype
occupied ox-bow (resaca) terraces (Diamond, 1998) peemed to the present author to argue fésatlzeing a
bottomland forest type under such conditions (ileemvit occurs on ox-bows of floodplains). In sugtdtions
ebano- or ebano-anaqua-dominated forests woully likéend" into sabal palm-dominated forests.

It was the sabal palm-dominated and, often, sadlatqgbano- or, even, sabal palm-ebano-anaqua-dtedina
floodplain or gallery forests that the followingcéien was devoted to. On some local habitats tivere palm
groves whereas on others there was a mix of pdlan@ and anaqua. Mostly sabal palm and ebanocsere
dominant. All photographs were of forest vegetafrom Sabal Pah Audubon Center and Sanctuary, (writtel
abbreviated form as "Audubon Sanctuary").

This natural community was not designated spedlfitsy any of the standard authorities like Kuch|£964),
Garrison et al., 1977), Brown et al. (1998), SocatAmerican Foresters (Eyre, 1980), or SocietyRange
Management (Shiflet, 1994). Diamond (1998, p. 4p @mphasized that there was no Society of American
Foresters cover type. Vegetation was probably teallsa unit to merit inclusion in treatments deaato genere
units of vegetation or in hierarchial vegetatioasslification systems. Anyway, there were not phblis
vegetation units for this range vegetation so neere shown. While this forest range vegetation masamed
or described as a cover type or specific biotic mumity or series it was in Western Gulf Coastalri®alower
Rio Grande Alluvial Floodplain 34f (Griffith et alk004).

36. Exterior view of sabal palm-ebano or Texas gldorest- Physiogonomy of a virgin palm-ebano Riaule
Valley forest. Local small palm grove (= stand)twitexas ebony in background. Understoreysisted of Davi
milkberry or cahincaGhinococca alby bloodberry or rogue planR{vina humilig, chilipiquin or bush pepper
(Capsicum annuumar. glabriusculum, and Drummond wax-mallow or Texas mallovialvaviscus arboreys

Bloodberry was the only major forb.

Audubon Sanctuary, Cameron County, Texas. October.



37. Stand of sabal palm forest- Species composdnhstructure of a virgin grove 8abal mexicané S.

texang with understorey dominated-- almost exclusiveby-David milkberry or cahinca. Mature and immature
individuals of Texas ebony or ebarfithecellobium flexicaukeP. eband were visible in midground of both
photographs.

The smooth bark on trunks of palms indicated mattexes. Abscission scars and residue of frond lestiwere
"long-gone" in contrast to younger trees (see piragohs below).

Audubon Sanctuary. Cameron County, Texas. October.



38. Species diversity of a sabal palm-ebano jufgglest- Co-dominants of this floodplain forest warelose
association on this "photo- sample" of one of tlestmare of North Aerican range types. Ebano or Texas e
was growing alongside sabla palm with David milkigear cahinca dominated the shrubby understoreygRo
plant or bloodberry was most abundant forb.

Note abscission scars and "trash” (residue) of floeds on tunk of the young palm. These leaf bases are
commonly known as "boots".

Audubon Sanctuary, Cameron County, Texas. October.
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39. "Outskirts" of a sabal palm-Texas ebony floadpjungle forest- On the edge of this Lower Ria@Gte
Valley floodplain palm-ebano forest both of thesenthant tree species were accompanied by lime lgragh
and young plants of anaqua and tpeguagei¢aena pulverulenfaln the lower understorey the most common



species were bloodberry and chilipiquin.

Dead fronds of sabal palm are shed and fall tddtest floor to form a relatively deep litter layéBoots", the
bases of shed fronds, typically remain for a peabtime (perhaps several years) following sheddihthe
leaves.This relative early shedding of dead le@avéscontrast to some other palm species in whidd fronds
remain on trees to form a "skirt".

Audubon Sanctuary, Cameron County, Texas. October.

40. Jungle on the Rio Grande- Vegetation layersabhl palmebano jungle forest were conspicuotissn
photograph of the interior of the virgin vergetatithat got sunlight for only a relatively short jpekr (at least lon
enough for this composed shot).

Regeneration of sabal palm beneath its own shadeotagous in this and the next three succceedidgshs

well as others belowsabal mexicang= S. texanawas not included in the Forest Service Silvichofth
America(Burns and Honkala, 1990), but the simBampalmettavas classed as shade- tolerant and probably both
climatic climax and fire climax (Burns and Honkal®90, p. 765).

Audubon Sanctuary, Cameron County, Texas. October.



41. Palm and ebony along a resaca- The sabal pakas ebony virgin forest shown in this seriestatpgraph:
developed around a resg@panish for ox-bow or ox-bow lake) that formedtle previous bed of the
meandering Rio Grande. In 1895 the Rio Grande #ddd such extent that it changed course-- formeeha
meander as such rivers are wont to do --and foranaeelv river bed. After being cut off from the mahrannel of
the Rio Grande the old riverbed developed intcka (@r several small lakes) along the old mear@grbow
takes its name from the bows of an ox yoke. A b®warie of the two curved, slender wooden piecedithat
around the ox's neck. Later a saddle stirrup irctvkine boot is less likely to hang up was patteafest this
piece so as to become known as ox-bow stirrup.geiogeologist adopted the name of the tb@mimon piece ¢
teamster (bull-wacker) equipment and applied gtteam meanders, especially when backwater lakesetb
behind river meanders that became cut off frormtlaen stream channel as when floods changed theonits
major tributaries.

Sabal palm-ebano jungle forests developed alonfjdbdplain of the Rio Grande in the Lower Rio Gaan
Valley, especially around an ox-bow (or, again$panish, resagalhat phenomenon was "caught on
Kodachrome" in the scene shown here and in theptetbgraph. Both ebano or Texas ebony and sabatpa
were growing in standing surface water and witk ttreowns of both species outlined against the huiuild
Coast sky. Furthermore, the tolerant palm had regead such that young palms were growing in opaiemof
the resaca.

Audubon Sanctuary, Cameron County, Texas. October.



42. Crowns along the El Rio de las Palmas- Ona@humerous names of the river now know as Rio @&ran
and Rio Bravo alluded to the palm-lined terminushef river that has its source in the Rocky Mourganf
Colorado. Spanish explorers were forced to skeatdénse palm jungle forest that grew in the floatpbf the
Rio de Palmas. Deep mud and perhaps quicksand avay'teamed-up" with the multi-storied floodplaordst
in causing diversion of horseback Spanish explongbarties.

That combination of treacherous river and formidiokrest vegetation was presented in this photdgr@powns
of sabal palm and ebano, co-dominants of this réyyg clearly showed botanical composition of tipsirian
corridor or what could be viewed as a gallery foegghis location. In addition to reproductionsaibal palm,
other plant species growing along the resaca ircdwhaqua, tpeguaje, tenaza, David milkberry, ooy,
chilipiquin, lime prickly ash, Texas mallow or Drumond wax-mallow, and, the large native wetland gras
common reed or carriz&firagimites communisP. australig.

Audubon Sanctuary, Cameron County, Texas. October.

68. The "drier end" of sabal palm-ebano jungledtré&he series of three photographs presented inaedd
below showed range vegetation that developed ds pathe floodplain palm forest above (higher levation)
and farther from the resaca (ox-bow lake) andetgetation that were shown in the two immediategcgdeding
photographs. On these "higher and drier" localtzghitats plant species composition shifted fronh dfigpalm
groves with less dense understories to dense, it@adrte thickets of thornscrub that lived up to biieng of a
"jungle”.



Regeneration of palm and ebano in the "jungle -r‘ng)aabl paIFn d Texa ebony or ebano were growing
along with lime prickly ash, anaqua, and commonl i@ a location within 25-30 steps of the backwaftehe
Rio Grande in a resaca. Audubon Sanctuary, Cant@oonty, Texas. October.

£
No wonder the explorers detou- Lime prickly ash, night-blooming cereusdanthocereus pentagonusbano,
tpeguaje, and agua along with a few sabal palm presented thiaifable fortress of vegetation "uphill” (may
a yard increase in elevation) from an ox-bow althreggformer channel of the Rio Grande.This wouldrsézbe
the "jungle”-like expression of sabal palm-ebélnodplain forest that forced Spanish explorerdite@rt from the
Rio Grande then known as El Rio de las Palmas. @aneounty, Texas. October.

o)

"There's gotta be a better way ant is" (r'lmht, ha mtersting vegetation")- Spanish dagyeicta
treculeand and some species of pricklype@puntiasp.) joined ebano, tpeguaje, lime prickly ashiljmbuin,
and Berlandier fiddlewood to form this vegetatioaabngement often described as a "jungle”. It igadily



apparent why such a barrier of thornscrub foressed mounted explorers to find another route. Aodub
Sanctuary, Cameron County, Texas. October.

43. Past fire and present undergrowth- Boles (suonksabal palm and ebano or Texas ebony alorytesitaza,
tpeguaje, Berlandier fiddlewood, lime prickly ashijlipiquin, and bloodberry or rouge plant productled
"jungle"-like sample of floodplain palm-ebano vingorest. This range vegetation was close to tlye ed a
resaca (ox-bow lake) that formed when a flood 148y ago changed the course of the Rio GrandereEhaea
formed along the former channel meander that wasf€from the new riverbed.

Viewers atttention was drawn to the fire-burniskreithks of sabal palm. Readers were reminded ofi¢inse,
often multi-layered litter or debris composed ldygef shed fronds that covered the forest floorisT¢onstitutes
a readily available fuel for fire which, as evideddy fire-charred palm trunks, has occurred is Heigetatia. It
was cited above that in Silvics of North AmerBarns and Honkala (1990, p.765) regarded the ggbpalm
(Sabal palmettpof Florida as a fire-climax speci€s. mexicangd=S. texanawas not treated in Silvidsut it
seemed likely that sabal palm was similaBtgalmettan response to fire (and shade).

Ages of trees and shrubs was not determined. Indieeanonocotyledonous palm does not produce annual
growth rings so ages of individuals of this speciesld not be accurately determined. It seemedontsyi
however, that Texas ebony or ebano trees (poletisink&s) were younger than the larger palms bectigse
was no evidence of fire on bark of ebano polemllibwed from this that ebano had grown after tine that
charred palm trunks. From this self-evident fagtais obvious that ebano had grown under shadesqirt
existing sabla palms. Ergo, ebano or Texas eboalgsrelative shade-tolerant, which is consistétit its
ecological niche and role in this forest range tggpe climax (and co-dominant) species.

Audubon Sanctuary, Cameron County, Texas. October.



44. Intriguing view of virgin forest- A compositeene of old-growth sabal palm-ebano Rio Grandedibein
forest revealing regeneration of both co-domindimax tree species. Other woody species in thisdoiract
were lime prickly ash, anaqua, tenaza, tpeguajeniSp dagger, and David milkberry or cahinca (therall
dominant understorey shrub). Other low-growing birtihat were common in the understorey included
chilipiquin and Texas mallow or Drummond wax-malld¥oodberry or rogue plant was the major forb.
Common reed or carrizon, the large arundinoid gnaas locally dominant and frequently present asagor
herbaceous species (in latter case, as in foredroiitnis photograph).

Abscission scars from shed fronds were distinativeérunk of palm (right foreground).

Audubon Sanctuary, Cameron County, Texas. October.

45. Not an island paradise but Texas' Lower Ricn@eaVvalley- No, this was not a tropical islandhe t
Caribbean Sea, but sabal palms, an anaqua, Tessasip®wn, and common reed welcomed guests to aplaot
forest near the mouth of the Rio Grande emptying tihe Gulf of Mexico. Young palms and ebano sadin
attested to regeneration of these climax co-dontgnainthis forest range type.

(And, yes for some folks this always warm-- andjally, hot -- and humid, mesquite-infested, closed-



backwater "jungle” is paradise. "To each his own".)

Audubon Sanctuary, Cameron County, Texas. October.

46. Next crop of co-dominants- Regeneratidisabal palm (foreground) and ebano or Texas eflmegkground
was shown distinctly in this view of the understooé a palm-ebano floodplain forest.

Litter from shed palm fronds covered much of theéb floor, but some plant species grew through diebris
(and perhaps benefitted from it). It was remarkexvipusly that based on tolerance of cabbage palvas
logical to assume that sabal palm is probably dehtmlerant species. .

Audubon Sanctuary, Cameron County, Texas. October.

47. Inside a sabal palm-ebano forest- Deep intefiarRio Grande floodplain forest with young sabaims and
older and larger ebano (largest tree trunk but witbharcteristic lower bark) and anaqua (two trveids dark

trunks in right background and one tree at extragteé margin). It was mentioned above t&abal mexicanas
likely shade-tolerant so that palm regeneratiorucet climax forests.

Low-growing plants on forest floor included Davidlkberrry or cahinca, chilipiquin, bloodberry, andmmon



reed. Almost all individuals of these species wsttmted and were not flowering or bearing fruisiarp
contrast to individual plants of these same spe&exually reproductive specimens of these spelasvere
photographed at this same time and in this foresewresented below.)

Climax forest vegetation seen here was a reprasensample of the Texas ebony-anacua series ahdpl
subtropical evergreen forest described by Diamd®@§, p.4). The author of the present publicatixplaned ir
the introduction to this section on Palm Forestlitkedihood that floodplain sabal palm groves (Fexas
palmetto 5. mexicanpdominated forest of Diamond [1998. p.1]) interdgd (ie. "blended") into the ebano-
anaqgua series. Diamonde (1998, p. 4) describedetatonal continuum of similar and floristicallglated plant
communities in the Lower Rio Grande Valley.

The absence of a well-developed understorey thatdeacribed by Diamond (1998, p. 4) as "... esagntio
middle story or ground cover" was evident in th@{o-quadrant.

Audubon Sanctuary, Cameron County, Texas. October.

48. Forest smorgasbord- Within this dense sabatqgdlano forest community several strata (layers) of
vegetation were visible illustrating the structofehis floodplain range type. David milkberry wihe
conspicuous twining, leafy shrub ascending trumicsiato the more open canopy. Bloodberry or rougetp
(also pigeonberry), the most common forb, and Texasmallow or shrubby turk's cap and Berlandier
fiddlewood were other common shrubs. Also presamd (very conspicuous in right foreground) was commo
reed or carrizo. The forked-limb tree with the "degveaway” mottled bark was Texas persimmon. Réwah
the introduction of this section that Texas personmwas interpreted by Diamond (1998, p. 4) was mbs of
the climax Texas ebony-anaqua forest type. Deastlf@and "boots” (remaining bases of dead leave® we
visible on almost the entire trunks of sabal palm®reground indicating that these were relatiwgbyng trees
and that regeneration of sabal palm was on-going..

Audubon Sanctuary, Cameron County, Texas. October.



49. New forest on an old-field- Old-field is an ddlterm in American ecological circles where isigl used in
reference to abandoned farm land, most of whiclsisted of field{referring to land that had been devoted to
field crops). Historically before involvement oftlrederal (United States) government, abandoneddesund
was left without much, if any, attempt at revegetatWhat natural revegetation took place on suEndoned
land did so by secondary succession. Land so abaddweas left to "go back on its own" and hence hiszame
known as "go-back land" (a synonym for old-fieldlarsed in more more western-- subhumid to arigjieres).
With advent and wide acceptance of government slusiting (ie, subsidized) programs for soil conswmaand
revegetation like the Soil Bank and, later (and ersurccessful), Conservation Reserve Program mastabed
fields (and mined lands) in the United States aw artificially revegetated by seeding or tree filag

The range presented in this slide was an old-fielgo-back land undergoing secondary successiorsfFmange
vegetation was in an advanced seral stage thahp@meaching plant species composition of climaxakphlm-
ebano forest. The complete chronology of agricaltuse (livestock grazing, field crop farming, hauttural
cropping) on this land was, of course, not knowikewise, the record of human inputs-- direct andidirect --
on this stand of Texas ebony or ebano was incoelglehown. Diamond (1998, p. 5) pointed out thatlevh
there had been considerable effort directed towefatestation of abandoned cropland in the Lower ®iande
Valley (more than 5000 acres) "only dubious recbhdal been kept on materials and methods or suesessl
failures of this restoration effort. Even on prdgeaf proverbial "crack-conservation outfits" likdne Nature
Conservancy details of restoration projects ardéréan complete.

On the Audubon Society forestland shown here it m@sknown how much or what proportion--if angf-Texa
ebony forest regeneration was due to artificiaegmtation (including tree planting) and what watsiattable to
the natural processes of secondary plant succe$siotermore, "little is known about processesldigrowth
Texas ebony forests, nor about presettlement dishwes”. "Gap-phase succession is not clearly appir old-
growth upland forests of the Rio Grande Valley"diiond, 1998, p. 5). Consistent with the latterestant, it
appeared that on go-back land adjacent to sabatebano forest (such as the dikeld shown here) climax pla
species reestablished rapidly on the forest sereldHfield (= secondary) succession.

A possible important factor in reforestation-- matiand/or artificial revegetation --of subtropiealergreen
forests, including the various cover types andesenf both floodplain and upland forests, was ptédged by
invasive and naturalized plant species. The inttedwguinea gras®anicum maximuprecently and with
unbelieveable rapidity naturalized throughout matkouthern portions of the Rio Grande Plains \atgaial
area (and extending north of the Lower Rio Grand#ey). Naturalization (Clementsian invasion) oy)Xlguinee
grass was complete within the time frame of apprately 30 or 40 years. This phenomenonal rate refash
rivaled that of annual grasses in California andgdRanch bluestem throughout much of Texas. Guiness
comprised almost all of the herbaceous cover irvégetation seen in this and the next succedidg.sRole, if



any, of guinea grass in establishment of Texas ebony, anaqua, sabal paraslprsimmon, etc. has appare
not been established or, perhaps, not even inastigWould presence of dense cover by perenragkdrave
any impact on invasion by native species-- climaa/ar seral -- on the forest sere? Would any sogiact be
different with an exotic like guinea grass thanhmative species?

Audubon Sanctuary, Cameron County, Texas. October.

Forest come-back on go-back land- Young Texas eboepano and sabal palm re-established on aneittl-f
adjacent to old-growth floodplain forest co-domathby these climax tree species. This was anotber of the
same land and range vegetation introduced in theepiing photograph. The forest community was olshjou
dominated by Texas ebony and sabal palm whichlemax dominants of this forest cover type, subtcapi
evergreen upland forest. Anaqua was also estallistieat much less cover and density than the dWetree
species. The herbaceous layer of this range ptantrwinity was composed almost exclusively of theoohiced
and naturalized guinea grass. There were trace r@sotibufflegrassRennisetum ciliarg another introduced
(exotic or alien) and widely naturalized grassspre in the otherwise single-species herbaceoes. |®ther
woody species present as widely scattered indiviglaats included mesquite, huisache, lime pricddi, and
the subshrub ivy treebin€issusincisg. These species did not comprise a shrub layer.

Audubon Sanctuary, Cameron County, Texas. October.

Species line-up of come-back forest- Botanical makef the young forest that was developing ongivack
land introduced in the two immediately precedingtplgraphs was shown here in greater detail. Re-
establishment of climax tree species of Texas ebsatyal palm, and anaqua along with shrubs likea3ex
persimmon and lime pricklyash resulted in on-gaefg@restation of a subtropical, evergreen uplarnchggbano-



anagua forest, the climax vegetation for this forasge site.

Attention was drawn to the smaller (younger) indual plants of the climax tree species that hadmerated in
close proximity to larger (more mature) and, apptlyeparent plants. A closed-canopy, climax palpago
forest was developing on this old-field. Secondaant succession had advanced on this forest ser@vianced
stage(s) such that botanical composition of thisfbcommunity was very similar to species makefuphat is
interpreted as climax (= potential natural) vegetat

Almost all of the herbaceous layer was the intreduand naturalized guinea grass.

Other local aggregations of vegetation on this gokidand had not advanced to this successiona stiad
instead were in various brush stages composedyasfimesquite and huisace (along with guinea grase
prickly ash, tpeguaje, tenaza, Texas fiddlewood) et

Audubon Sanctuary, Cameron County, Texas. October.

Botanical sampler- Detailed sample of second-graathal palm-ebano forest. This photo-plot showedtant
species composition of a young but climax foreshdy not have all the outer trappings of an olowgh sabal

palm-Texas ebony forest like scenes from the vitiginot shown above but this "little bit" of vegetat had the

species composition of climax palm jungle forest.

Tallest, sparsely foliated trees were ebano or Fekeny. Foremost tree (shorter than ebano anddeitke
foliage and ripening fruit) was anaqua or knockasa A young sabal palm was at extreme left foragth
(margin of photograph). Grass in front of youngnpatas common reed or carrizo. All of these spewei®
present in an adjacent old-growth floodplain fotbest had developed along a resacalfow) of the Rio Grand
Thus species composition of this local aggregatiovegetation consisted of the same climax treeispes the
virgin forest vegetation. However, species makavap not as rich or diverse as that of the relidtgrbwth in
that there was an absence of many of the undeyssbreb and forb species (eg. chilipiquin, shrutbi's cap
or Drummond wax-mallow, Texas fiddlewood, and bloeay or rouge plant) and twining or liana-like s
(eg. typical understorey dominant, David milkbesrycahinca).As such, structure and function ofsimaller,



botanically incomplete stands of vegetation wasthetsame as in larger and pristine palm-ebanstore
communities.

Audubon Sanctuary, Cameron County, Texas. October.

Shown below were examples of major plant specietimfax subtropical evergreen sabal palm-Texas gbon
forest. Photographs of twigs, inflorescences, agdrnes of Texas ebony or ebano or ape's earrirg wer
presented above with the other species of woodynhes.

50. Fruit of sabal palnSabal mexicaraS. texana)Fruit cluster (panicle inflorescence type) in sgtem.
Fruit type in the Palmae (palm family) is a drupderry. Fruit of sabal palm has been describethasylike"
or "fruitlike" (Correll and Johnston, 1979).

The common name for sabal palm in Spanish is pdemaicheros. Micheros is Spanish for the palmdraihict
are resemble grapes but are have more of a datielikar and are relished by numerous species ohalsi
including humans (at least under the right condg)o

Cameron County, Texas. October (both ripe and erfrigts).



51. Texas ebony or ebano- Trunk and major limbe mfature tree with characteristic bark. Smallex treshrub
to immediate right of ebano with its "can't missthne" bark was Texas persimmon. It was explaprediously
in this section that Texas persimmon is a climansd(@dicator) species associated with ebano-antgast (see
again Diamond, 1998, p. 4).

Audubon Sanctuary, Cameron County, Texas. October.

52. Anaquakhretia anacug This medium-sized tree of the Boraginaceae @gfamily) is a climax co-
dominant with Texas ebony on forest sites of theafeebony-anacua series of subtropical evergrelandip
forest in the Lower Rio Grande Valley (Diamond, 89p. 4). In the present publication anaqua waspnéted
as the major associate of co-dominant species| palma and Texas ebony, on climax floodplain fosestar
mouth of the Rio Grande. This was based on empierixservations by this author in the relict vetietaof
Sabal Palm Audubon Center and Sactuary, CamerontZoLexas.

The example of leaves and fruit shown here wabefarge anaqua specimen in the last photografirexst
range vegetation on the old-field of the Audubonc®aary. October.



53. Leaves and fruit of anaqua or knock-away- Agye in anacua (anaqua is spelled with eithet ar'a "q")
is a drupe. Each drupe has two stones or pits @aehich has two seeds. The fruit is juicy and edig
numerous wildlife species. Viewers should scrottko# the preceding slide and observe again theyhfeait
crop. Multiply that by four and get an idea of thhamber of seeds dispersed from a single.tAnacua trees de
inside sabal palm-ebano forest do not produce fnighyields like the specimen in the diack land above. Mo
realistic examples of fruit yield in forest intersowere presented in the present two photograyiis aS'heap of
seeds" are produced by one tree.

Trunk of sabal palm in background of first of thegmtographs depicted close association of theselimax
tree species.

Audubon Sanctuary, Cameron County, Texas. October.



54. David milkberry or cahinc&Chinococca alb@ This woody vine has been interpreted as the wasimon
dominant species of the understorey of climax sphkh-Texas ebony floodplain forest. Cahinca iseexaly
common-- sometimes the exclusive or nearly solemidant shrub of palm groves.

55. David milkberry or cahinca- Leader and sho@xapith some fruit of the dominant shrub (woodye)iof
sabal palm groves. Audubon sanctuary, Cameron @putiakas. October.



56. Shrubby or woody turk's cap, Drummond wax-nvalls Texas mallowNlalvaviscus drummondiiM.
arboreusvar.drummondij- One of the more common and, certainly, conspisumderstorey shrubs in climax
sabal palm-Texas ebony forests is this membereoftallow family (Malvaceae). Audubon Sanctuary, €eon
County, Texas. October.

57. Drummond wax-mallow- Shoot apex with infloresoe. The telltale staminal column of the mallow ilstm
was displayed prominently by this proud membeiheflower woody layer of the climax sabal palm-ebano
floodplain forest. Audubon Sanctuary, Cameron Cpuhexas. October.



58. Chilipiquin, bird-pepper, or bush pepp€apiscum annuumar glabriusculuns C. annuunvar.minug- This
member of the nightshade family (Solonaceae) iardy as subshrub or undershrub (suffrutescent or
suffrticose). Whichever term is most appropriaie ik one of the more widely distributed speciemglthe Rio
Grande(= Rio Bravo) growing from the Gulf of Mexitwough the Chihuhuan Desert portions of the Trans
Pecos Region.

Chilipiquin was a common associate of David milkipgeDrummond wax-mallow, and bloodberry as a member
of the understorey of sabal palm-Texas ebony ferdstis one was happy in the Audubon Sanctuary,eZam
County, Texas. October.

59. Leaves and fruit of chilipiquin- Close-up phgitaph showing detail of shoot apex with unripe (iatuane)
and ripening fruit. Fruit type is a beri@apsicumis the genus of various chilis and pepp&.sannuumis the
species commonly known as cayenne pepper. Frahibpiquin is commonly usd as a sesoning, in various "
sauces”, and as an all-around good tonic. This fittiit is adored as a wild spice by rangemenfanesters,
cowhands and loggers, and other outdoorsmen wiadlifals litle pleasures where we find them. Hasaes on
the woods.

Audubon Sanctuary, Cameron County, Texas. October.



60. Berlandier fiddlewood or negrit€itharexylum berlandiejt This member of the verbena or vervain family
(Verbenaceae) is a not-so-common species in clsabal palm-ebano forest. Negrito is most commamiynd
growing in well-lite forest microsites (eg. outetges of floodplain forests). Fiddlewood can grovsie of a
small tree. It bears considerable fruit which islombtedly feed for animals, especially birds.

Audubon Sanctuary, Cameron County, Texas. Octdhet-fipe stage).

61. Barbed-wire cactus or triangle cactus,Aaranthocereus pentagorru€ereus pentagonysThis sprawling
specimen was growing in the most dense, most jtiiigdehicket of a sabal palm-Texas ebony floodplarest
just upslope from a resaca -bow) along an old riverbed of the Rio Grande. ®puecies blooms at night and
ever so briefly such that it is sometimes refeteds night-blooming cereus, but most authoriteserve that
title as a preferred common name for another spéoige which does call palm jungles home).

This specimen's dancing pardner was a a lime pracsh (single-stemmed shrub with gray-colored trunk
immediately to right of the cactus). Both were satfaome in Audubon Sanctuary, Cameron County, §.exa
October.



62. Shoot apex and fruit of triangle cactus- Theusplant shown in the preceding photograph wésiripe
phenologicaktage and the happy occasion was a "Kodak momenthé reader's fortunate author/photogray
Fruit of triangle or barbeddre (the origin of second common name was obvindsst photograph) is extreme
sweet and a bon apetite bonanza for animals inujuitie hymenopteran (ous) guests shown here. Aé we
happy on the Audubon Sanctuary, Cameron Countyag.eQctober.

63. Leaves of lime prickly ash or colimaanthoxylum fagara In recent times the Lower Rio Grande Valley
became famous for its production of fine citrustfriihis species is not one of those horticultdimait crops, but
it is in the citrus family (Rutacea&]. fagarais widely distributed in the Rio Grande Plains &whstal Prairies
and Marshes vegetational areas of Texas acro$suti€€oastal Plain to Florida and south into Cdnmerica.
Lime prickly ash is a common member of climax saizin-texas ebony forest as well as of the "brusmtry”
in general. Colima superficially resenbles leguinekiding possessing catclaw-like prickles.



The example shown here was growing at the edgeedara in association with (and within wind-blown
touching distance of) sabal palm, anaqua, and ebarloe Audubon Sanctuary, Cameron County, Texas.

October.

64. Bloodberry, pigeonberry, coralito, or rougenplérivina humilig- This is one of the few forb species that
grows in the usually deeply shaded interiors ohelk sabal palm-Texas ebony forest, but it is a comm
herbaceous plant in that range plant communityo@berry is in the small family Phytolaccaceae altfltosome
taxonomists have included teh genus in the Petigede. Audubon Sanctuary, Cameron County, Texasb@rct

65. Shoots of bloodberry or coralito- Leaves, flosyand fruit of one of the most common (and ontheffew)
forbs in climax palm-ebano floodplain forest. AudalSanctuary, Cameron County, Texas. October.



66. Cow-itch, ivy treeebine, or hierba del bu€ys§Sus incisg This woody vine or liana was growing on the old-
field land featured in photographs above that waetgoing natural reforestation back to a sabahpedéxas
ebony forest. Cow-itch was not common in an adpgrold-growth palm-ebano forest where it was obsgiin
very scrawny form) on more open local sites (miites$. Audubon Sanctuary, Cameron County, Texatoli2c.

67. Shoot tip of ivy treebine- Details of leavesl dlower cluster of cow-itch growing on go-back daon
floodplain of Rio Grande where it was growing is@siation with sabal palm, Texas ebony, anaqua, and
common reed. Audubon Sanctuary, Cameron Countyaslé3ctober, full-bloom stage.
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