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Introduction

On 27 July 2005 I joined my Conservancy colleagues Lisa Williams and Debbie Benesh for a three-hour tour of a property on the north side of the Arroyo Colorado in Cameron County, Texas.  The owner of the property, Mr. Rollins M. Koppel, was unable to join us for the survey, but his hospitality was appreciated even in his absence.  During our visit we looked at four sites that seemed to support representative vegetation, and in the process we encountered two species of conservation interest.  Neither species has any federal or state status as a threatened or endangered species, but both are of interest to local conservation groups.  Those species and the Koppel populations are discussed below.


Setting

The Koppel property is located along the north side of Arroyo Colorado about 1.2 to 1.6 airmiles southwest of the US Rt. 77/83 bridges, on the southwest edge of the city of Harlingen in west-central Cameron County, Texas.  Access is via a gate at a 90o turn in Dixieland Park Road about 2 miles south of its exit from US Rt. 83.  From the gate, the property extends south to the arroyo and east to some kind of water treatment plant.  Northern and western boundaries of the property were unknown to us at the time of the survey.

All of Cameron County is underlain by alluvial deposits of the Rio Grande delta.  On the McAllen-Brownsville Sheet of the Geologic Atlas of Texas (Brown et al., 1976), the deposits at this particular spot are mapped as "dominantly mud" as opposed to "dominantly silt and sand."  As on all of the Rio Grande delta, topographic relief on the Koppel property is fairly minimal.  Most of the tract lies on the flat delta surface.  That surface is dissected by three steep-sided gullies perhaps twenty feet deep at their deepest.  The westernmost of those gullies has been modified into a flood control ditch maintained by the Cameron County Drainage District; it contained a bit of water at the time of our visit.  The other two gullies were more or less natural and were perfectly dry.  All empty into the Arroyo Colorado, the largest erstwhile distributary channel off the Rio Grande; it is now a highly modified emergency flood control channel.  Although only a week had passed since Hurricane Emily came ashore about 50 or 60 miles south of the border, the water level in the arroyo was close to normal; the level of the water in the Rio Grande had not risen enough to require use of the emergency channel.

Soils are mapped on the southeast corner of sheet 36 of the Cameron County soil survey (Williams, Thompson & Jacobs, 1977).  Three mapping units are recognized, two on the tract's level uplands and one on the slopes of its gullies.  Soils of the upland on the western part of the tract are mapped as Raymondville clay loam; soils on uplands along the east edge of the tract are mapped as Mercedes clay, 0 to 1 percent slopes.  Both soils are described as deep, moderately well drained, calcareous, moderately alkaline; both, obviously, are deltaic in origin.  Soils of slopes along the natural drainageway (gully) are mapped as Mercedes clay, loamy substratum, 1 to 5 percent slopes.

The property is currently used as cattle pasture.  A few acres just inside the gate have been cleared, but the rest of the area we examined was in natural vegetation.  


Vegetation

Three vegetation types might be recognized on the Koppel Tract.  On Raymondville soils on what we presumed to be the west side of the tract, vegetation is a mixed thorn shrubland of considerable diversity (except where cleared for cattle pasture).  Cover is dense, probably about 75 percent, at 5 or 6 feet and below.  Many shrub species contribute to this layer, and none is clearly dominant; common components include crucita (Randia rhagocarpa), Vasey adelia (Adelia vaseyi), amargosa (Castela erecta var. texana), granjeno (Celtis pallida), snake-eyes (Phaulothamnus spinescens), and Berlandier wolfberry (Lycium berlandieri).  Emergent from this layer are scattered Texas ebony (Pithecellobium ebano) as much as twenty feet tall that collectively cover 5-10 percent of the area.  Perhaps the most interesting aspect of the woody layers of this vegetation was the rarity of honey mesquite (Prosopis glandulosa); except on edges, it was absent from or very rare in the subset we examined, from N26o09'25.4", W097o43'11.6" to N26o09'23.4", W097o43'07.4". The ground layer of this vegetation was more or less absent in the few open areas (i.e., cattle trails were generally barren), but the ground layer in the shade and protection of thorny shrubs was variable.  Pigeonberry (Rivina humilis) and a few other herbaceous plants were common in some areas; dwarf woody plants were present in others; and in a few cases, shaded spots were covered only by leaf litter.  We did find kalanchoe (Kalanchoe sp.) in abundance under shrubs along the top of the slope along the arroyo, but this troublesome exotic wasn't encountered in the interior of the brush stand.

Mesquite was oddly rare in the vegetation described above, but it is the major component of a second vegetation type, which we encountered on Mercedes clay soils on the delta surface on the east side of the property.  Mesquite shrubs perhaps 15-20 feet tall cover much of the area, except where recent clearing has occurred.  Interspersed among them are numerous individuals of a relatively low number of medium-stature shrubs, most notably amargosa and prickly pear (Opuntia sp., presumably O. engelmannii var. lindheimeri). The ground layer is poorly developed.  At the two spots we examined (N26o09'31.9", W097o42'58.6" and N26o09'40.4", W097o42'47.1"), this mesquite woodland probably represents some kind of disturbance type; it may represent regrowth from cultivation or a brush-clearing episode.

The third vegetation type we examined was another disturbance type, one that grows up between clearing episodes on occasionally flooded soils in the bottom of deep-ditched stretches of the Arroyo Colorado. The spot we examined (N26o09'24.4", W097o43'03.4") featured a few huisache (Acacia smallii) shrubs perhaps 15 or 20 feet tall and many smaller palo verde (Parkinsonia aculeata) shrubs.  Cedar elm (Ulmus crassifolia) and sugar hackberry (Celtis laevigata) were both present, but only as insignificant saplings and small trees; the reader should not assume that anything resembling a true deciduous riparian forest, such as remains in a few spots along the Rio Grande, is present on the Koppel property.  Cover was much more significant in the ground/herbaceous layer, where spiny aster (Chloracantha spinosa), Kleberg bluestem (Dichanthium annulatum) and Bermudagrass (Cynodon dactylon) all formed large colonies on the sculpted bottom just above the arroyo channel.


Plant Species of Conservation Interest

About 100 plant species were encountered during this summertime survey of the Koppel property (Appendix 1).  Two of these species, Vasey's adelia (Adelia vaseyi) and Bailey's ballmoss (Tillandsia baileyi) are sufficiently rare from the global perspective to be of conservation interest to The Nature Conservancy.  

Vasey's adelia is a medium- to tall-stature shrub that stands out among other species in brush stands because of its ascending branches.  It is also notable in being thornless.  Its leaves, however, are similar to those of many brush species, and its flowers are rather inconspicuous.  Vasey's adelia has a somewhat narrow range, including Cameron, Hidalgo, Starr and Willacy counties in South Texas as well as part of northern Tamaulipas.  However, it is fairly common in parts of that range, particularly in the Tamaulipan Frontera Chica and along the Arroyo Colorado in Cameron County.  

It was therefore not surprising to find Vasey's adelia on the Koppel property, but it was surprising to find it in abundance.  Vasey's adelia is one of the dominant shrubs in the type of mixed shrubland we observed on Raymondville soils, from N26o09'25.4", W097o43'11.6" to N26o09'23.4", W097o43'07.4" and N26o09'24.9", W097o43'04.9". It was also common in mesquite - amargosa - pricklypear shrubland on Mercedes soils on the east side of the main gully at N26o09'31.9", W097o42'58.6" and vicinity.

We saw literally thousands of Vasey's adelia shrubs in this area, all of them vegetative on 27 July 2005.  This is by far the largest population of Vasey's adelia that I've seen or heard about.  

Bailey's ballmoss is a not a real moss but a true flowering plant that is related to pineapple and a host of showy tropical species.  It consists of narrow, somewhat grasslike grayish leaves that form a ball about a foot in diameter at maturity.  That ball grows on branches of trees and large shrubs, relying on them for physical support but not for nutrition; i.e., it is an epiphyte but not a parasite.   Bailey's ballmoss occurs in brush stands along the downwind side of resacas and streams (the more humid spots on the landscape) in the Lower Rio Grande Valley, and in live oak stands in the coastal portion of the South Texas Sand Sheet (e.g., Kenedy County).  From South Texas it ranges into south-central Tamaulipas.

We encountered about 15 individuals of Bailey's ballmoss during this survey of the Koppel property.  About half of them had recently flowered.  One plant turned up in a Vasey's adelia in upland brush on Raymondville soils on the west side of the tract, at N26o09'24.7", W097o43'10.5".  The other plants were in Vasey's adelia and other shrubs in the bottom of a tiny arroyo at N26o09'24.9", W097o43'04.9".  Common ballmoss (Tillandsia recurvata) was also present. 


Assessment

While our half-day survey of the Koppel property didn't result in a detailed inventory of its botanical resources, it did provide us with a general sense of what's out there.  Clearly it contains one of the largest populations of Vasey's adelia in Texas, both in terms of individuals per acre and numbers of acres covered.  Equally important is the landscape context, which has to be considered about as good as can be expected in a rapidly urbanizing area such as the Valley.  The Koppel tract is close to Harlingen but at the same time relatively remote; these stands of Vasey's adelia are not directly bordered by strip malls or suburban tract homes or colonias.  And the Arroyo Colorado area is well known to be one of the centers of abundance of Vasey's adelia, one of the few places in the world where Vasey's adelia still exists in large, clearly viable populations.  Big populations like this offer the best chance for conservation of the species.

The population of Bailey's ballmoss, on the other hand, seems to be on the small side, and its viability is hard to assess.  However, the proximity of this small population to other small populations along the Arroyo Colorado may represent a conservation opportunity.

Clearly this is an interesting site from the botanical perspective, and I would welcome a chance to conduct additional field work on the property.  Just as educational would be a conversation with Mr. Koppel and others familiar with the site's recent land use history.  Their insights might help explain why Vasey's adelia continues to grow in such abundance on this tract.
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Table 1.  Plant species of conservation interest observed on the Koppel property, Cameron County, Texas, 27 July 2005.

	PRIVATE 
Plant Species
	Global Rank

	Vasey's adelia (Adelia vaseyi)
	G3

	Bailey's ballmoss (Tillandsia baileyi)
	G2 or G3



Explanation of Global Ranks

G1 = less than 6 populations known globally; critically imperiled, especially vulnerable to extinction

G2 = 6-20 populations known globally; imperiled and very vulnerable to extinction throughout its range

G3 = 21-100 populations known globally; either very rare and local throughout its range or found locally (even abundantly at some of its locations) in a restricted range (e.g., a single state or physiographic region), or because of other factors making it vulnerable to extinction throughout its range

G4 = more than 100 populations known; apparently secure globally, though it may be quite rare in parts of its range, especially at the periphery

G5 = demonstrably secure globally, though it may be quite rare in parts of its range

A "T" subrank following a global rank denotes the rank for subspecific taxa; i.e., the G rank is the rank for the species as a whole, while the T rank is the rank for the individual variety or subspecies.
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Figure 1.  Areas examined during botanical survey of Koppel property, Cameron County, Texas, 27 July 2005. Base map: Harlingen 7.5' Quadrangle (USGS, 1983). Vasey's adelia (Adelia vaseyi) was observed at areas 1 and 2; Bailey's ballmoss (Tillandsia baileyi) was observed at area 1.
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Figure 2.  Soils of the Koppel property, as mapped in the soil survey of Cameron County (Williams, Thompson & Jacobs, 1977).  

	PRIVATE 
Symbol
	Mapping Unit
	Classification

	MEA
	Mercedes clay, 0-1% slopes
	Udorthentic Pellusterts

	MGC
	Mercedes clay, loamy substratum, 1-5% slopes
	Udorthentic Pellusterts

	RE
	Raymondville clay loam
	Vertic Calciustolls


Appendix 1.  Plant species observed on Koppel property, Cameron County, Texas, 27 July 2005.  Many of these species are illustrated in one or more of the field guides mentioned at the end of the list.  Note that this list is not complete; many additional species would be detected during protracted survey or visits during other times of year.


Trees, Shrubs and Woody Vines

huisachillo
Acacia schaffneri

huisache
Acacia smallii (A. minuata)

Wright's acacia
Acacia wrightii var. wrightii

Vasey's adelia
Adelia vaseyi

whitebrush
Aloysia gratissima

Sierra Madre torchwood
Amyris madrensis

chapotillo
Amyris texana

oreja de raton
Bernardia myricifolia

narrowleaf carlowrightia
Carlowrightia parviflora

amargosa
Castela 
erecta var. texana

sugar hackberry
Celtis laevigata

granjeno
Celtis pallida

orientvine
Cocculus diversifolius

anacahuite
Condalia hookeri

anacahuite
Cordia boissieri

low croton
Croton humilis

chapote
Diospyros texana

panalero
Forestiera angustifolia

guayacán
Guaiacum angustifolium

tulipan del monte
Hibiscus martianus (H. cardiophyllus)

coyotillo
Karwinskia humboldtiana

allthorn
Koeberlinia spinosa

lantana
Lantana sp.

cenizo
Leucophyllum frutescens

Berlandier wolfberry
Lycium berlandieri

Barbados cherry
Malpighia glabra

gutta perche
Maytenus phyllanthoides

retama
Parkinsonia aculeata

snake-eyes
Phaulothamnus spinescens

mistletoe
Phoradendron tomentosum

tenaza
Pithecellobium pallens

Texas ebony
Pithecellobium ebano (Chloroleucon ebano)

honey mesquite
Prosopis glandulosa

crucillo
Randia rhagocarpa

mejorana
Salvia ballotiflora

coma
Sideroxylon lanuginosum (Bumelia lanuginosa)

cedar elm
Ulmus crassifolia

narrowleaf skeletonbush
Viguiera stenoloba

Texas ericameria
Xylothamia palmeri (Ericameria austrotexana)

Spanish dagger, palma pita
Yucca treculeana

colima
Zanthoxylum fagara

lotebush
Ziziphus obtusifolius


Cacti

alicoche
Echinocereus sp. (E. berlandieri?)

Rio Grande barrel cactus
Ferocactus sinuatus

Heyder's nipple cactus
Mammillaria heyderi

nipple cactus
Mammillaria multiceps

pricklypear
Opuntia sp. (O. engelmannii var. lindheimeri?)

tasajillo
Opuntia leptocaulis


Grasses and Grass-like Plants

red grama
Bouteloua trifida

buffalograss
Buchloe dactyloides

Bermudagrass
Cynodon dactylon

Kleberg bluestem
Dichanthium annulatum

lovegrass
Eragrostis sp.

guineagrass
Panicum maximum

common reed
Phragmites australis

tule
Schoenoplectus californicus (Scirpus californicus)

false Rhodesgrass
Trichloris pluriflora (Chloris pluriflora)

cat-tail
Typha domingensis


Forbs

Berlandier trumpets
Acleisanthes obtusa

madiera-vine
Anredera sp.

coastal water-hyssop
Bacopa monnieri

bastardia
Bastardia viscosa

albahaca
Celosia nitida

whiterim mat-spurge
Chamaesyce albomarginata (Euphorbia albomarginata)

spiny aster
Chloracantha spinosa (Aster spinosus, Erigeron ortegae var. spinosa)

ivy treebine
Cissus incisa

barba de chivato
Clematis drummondii

common dayflower
Commelina erecta

croton
Croton sp.

bearded swallow-wort
Cynanchum barbigerum

low dalea
Dalea scandens (D. thrysiflora)

Christmasbush
Eupatorium odoratum

cottonflower
Gossypianthus lanuginosus (Guilleminea lanuginosa)

Texas broomweed
Gutierrezia texana

common sunflower
Helianthus annuus

blueweed
Helianthus ciliaris

taperleaf heliotrope
Heliotropium angiospermum

Lindheimer balsam-gourd
Ibervillea lindheimeri

kalanchoe
Kalanchoe sp.

Malva loca
Malvastrum americanum

huaco
Manfreda sp.

redbud menodora
Menodora heterophylla

climbing hempweed
Mikania scandens

creeping mimosa
Mimosa strigillosa

corona de Cristo
Passiflora foetida

yellow passionflower
Passiflora suberosa 

fogfruit
Phyla sp.

camphor marsh-fleabane
Pluchea odorata

tall mallow
Pseudabutilon lozanii

pigeonberry
Rivina humilis

scarlet sage
Salvia coccinea

twinevine
Sarcostemma cynanchoides

shortfruit serjania
Serjania brachycarpa

silverleaf nightshade 
Solanum elaeagnifolium

suaeda
Suaeda sp.

Bailey's ballmoss
Tillandsia baileyi

common ballmoss
Tillandsia recurvata

trixis
Trixis inulae

Drummond rain-lily
Zephyranthes chlorosolen (Cooperia drummondii)


Summary

Trees, shrubs and woody vines
42 species

Cacti
6 species

Grasses and grass-like plants
10 species

Forbs
41 species

Total
99 species
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