Conservation Action Plan

Zanthoxylum coriaceum
Species Name:  Zanthoxylum coriaceum A. Rich.
Common Name(s):  Biscayne Prickly Ash

Synonym(s):  Zanthoxylum spinosum (Linnaeus) Swartz subsp. spinosum; Fagara coriacea (A. Rich) Krug & Urb.; Fagara emarginata SW; Fagara swartzii Krug & Urb.; Tobinia coriacea Desv. Ex Ham.; Tobinia emarginata (Sw.) Desv. Ex Ham.; Zanthoxylum aculeatum Macfad.; Zanthoxylum coriaceum (Desv. Ex Ham.) Walp.; Zanthoxylum curbeloi Alain; Zanthoxylum emarginatum (Sw.) Sw.; Z. spinosum subsp spinosum (www.mobot.org; Reynel 1995; www.plantatlas.usf.edu).
Family: Rutaceae
Species/taxon description: Shrub or small tree to 7 m tall. Stems armed with prickles. Leaves imparipinnate, infrequently paripinnate, (3-) 5-7-foliolate, (6-) 9-14(-18) cm long; central leaf stalk not winged; leaflets leathery, oblong to elliptic, ovate or obovate, with apex acute to acuminate or emarginated, larger leaflets (2-) 3-8(12) x (1-) 2-4(-5) cm, the margin unarmed, entire to barely crenate, rarely crenate, with teeth separated 2-4(-5) mm at the middle of leaflets; pellucid dots not obvious or < 0.2 mm diameter, sparse on blades. Inflorescence 6-9(-14) cm long. Flowers unisexual in dense terminal cymes; sepals three, about 1 mm long, petals 3, stamens 3, follicles 5-6 mm long. Fruit round, in dense clusters, thickly dotted with small glands, 4–6 mm  (Coile 2000, Reynel 1995, Long and Lakela 1971, Buswell 1945). 

Legal Status: 
Florida endangered

Critically Imperiled (FNAI, IRC)

Biogeographic Value: Native.
Prepared by: Jennifer Possley, Meghan Fellows, Cynthia Lane and Samuel J. Wright, Conservation of South Florida Endangered and Threatened Flora (ETFLORA) Project, Research Department, Fairchild Tropical Garden

Updates: January 2002 (Fellows, Possley and Lane) September 2002 (Possley and Fellows), October 2003 (Wright), April 2004 (Wright)
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Background and Current Status

Range-wide distribution – past and present

Florida: (confidential)
World: (confidential)

Population and reproductive biology/life history

Annual/Perennial: Perennial
Habit: Tree
Short/Long-Lived: unknown although the oldest known individual at Site 102 was over 14’ when first documented in 1997 (Fernandez per. comm.)
Pollinators: flowers visited by a wide range of insects including those of orders Diptera, Hymenoptera (Augochlora pura ssp. mosieri), and Coleoptera (Euphoria sepulcralis)
Flowering Period: Trees dioecious; may need up to 8 years before mature (Fernandez, pers. comm.; Carrara, pers. comm.). Observed flowering in the spring from February to April (Fernandez unpub. data), though some references state that flowering occurs all year (Wunderlin 1998, Long and Lakela 1971). Fairchild researchers have not observed evidence of all year flowering.

Fruiting Period: Observed fruiting from May through October (Fernandez unpub. data)

Annual variability in Flowering: Number of flowers produced at one site varies considerably from year to year (Fernandez pers. comm.). Wright and Fernandez during an April 2004 survey observed two separate male trees flowering twice in one season.
Growth Period: unknown
Dispersal: unknown, although seedlings are usually only found at the base of female plants. No wildlife is known to eat the fruits
Seed Maturation Period: unknown
Seed Production: unknown
Seed Viability: Germination of untreated fresh seed was 8-32%  Seeds in storage for 3 and 6 months showed little decline in viability (FTG unpublished data).

Germination Requirements: Percent germination increased (17-65%) with a pretreatment of scarification with sandpaper combined with soaking, although percent germination was not significantly different than untreated seeds (FTG unpublished data).

Seed Storage Requirements: Presumed orthodox based on results of Zanthoxylum flavum but not yet tested.

Regularity of Establishment: Seedlings have been observed at both wild and outplanted populations (FAIRCHILD; Duquesnel, pers. comm.). 
Establishment Requirements: Seedlings and juvenile plants appear to survive under heavy canopy. In one instance removal of the exotic canopy, allowing more light, corresponded with the death of many seedlings (Fernandez, pers. comm.).
Population Size: (confidential)
Annual Variation: The population is not likely to have significant annual variation, since this species is a woody tree.
Number and Distribution of Populations: (confidential)

Habitat description and ecology

Type:
COASTAL STRAND, MARITIME HAMMOCK. Coastal hammocks (Long and Lakela 1971, Wunderlin 1998); tropical hammocks, sandy beaches (Coile 2000); near the coast. (Buswell 1945); dry woodlands or scrubs, usually rocky soil or on limestone, commonly in coastal thickets up to 500 m (Reynel 1995); maritime hammocks (Gann et al. 2002)

Physical Features:


Soil: Substrate varies by site. Areas containing Z. coriaceum at Site 23 contain mostly sand with small amount organic matter while plants in Site 102 occur in hammock habitats with more organic soil.

Elevation: Low (coastal)

Aspect: unknown

Slope: unknown

Moisture: Low. Also tolerant of an unknown level of salt spray.
Light: Z. coriaceum seedlings germinate under partial shade, but may require full sun to flower (Fernandez, per. comm.).

Biotic Features:


Community: unknown

Interactions: unknown
Competition: Zanthoxylum sp. can be locally abundant; many species exhibit pioneer behavior – growing in areas affected by human disturbance (Reynel 1995)


Mutualism: unknown
Parasitism: n/a



Host: n/a



Other: unknown


Animal use: unknown

Natural Disturbance:

Fire: This species appears to be relatively fire-intolerant. Fires in the maritime hammock at one site in the 1990s caused mortality of several individuals.
Hurricane: unknown, hurricanes and storms may open up canopy, which may help facilitate flowering and fruiting
Slope Movement: unknown


Small Scale (i.e. Animal Digging): unknown


Temperature: unknown

Protection and management

Summary: Wild populations of this plant are in three locations. The Site 102 population is monitored by Juan Fernandez of the City of Miami. Fairchild Tropical Garden and Miami-Dade County monitors the population at Site 23 annually, and the Florida Department of Environmental Protection monitors the population in Broward County. Z. coriaceum has also been outplanted at Site 6, Site 23, Site 45, Site 102 and island Sites 183 and 184. The source of seed for all outplantings except Site 102 has been Site 23 (possibly all from the same tree). Most of the wild and outplanted populations of Z. coriaceum are actively managed for removal of invasive plants. Land managers and researchers visit all populations, although some populations are visited more regularly than others.

Availability of source for outplanting:  (confidential)

Availability of habitat for outplanting: (confidential)
Threats/limiting factors

Natural:

Herbivory: Potential host to Toxoptera citricida, the brown citrus aphid (Michaud 1998), a moderate infestation of T. citricida was found on plants within a garden (doacs.state.fl.us); ineffective host of Giant Swallowtail, Papilio cresphontes (Jameson 2000); rabbits have been known to bite the stems off new seedlings at Site 6 (Possley 2002) and Site 102 (Fernandez per. comm.)

Disease: unknown 

Predators: unknown 

Succession: Overgrowth of native vines and canopy species can reduce 

reproductive potential and slow growth (Fernandez, pers. comm.)
Weed invasion: Coastal hammocks have a variety of invasive species that can threaten Z. coriaceum, including Schinus terebinthifolius (Brazilian pepper) and Colubrina asiatica (latherleaf). Aggressive native vines such as Parthenocissus quinquefolia (Virginia creeper) and Smilax auriculata (greenbrier) have been known to grow over and shade out Z. coriaceum (Possley and Wright pers. obs.) Possley (2002) observed the parasitic Cassytha filiformis (lovevine) imbedded into the trunk of Z. coriaceum.
Fire: Although hammock environments rarely burn, coastal strand habitats have been burned in the past, and mortality of Z. coriaceum has occurred. These trees should be protected from fire whenever possible.
Genetic: unknown, but populations with fewer than 20 individuals should be carefully augmented for prevention of bottleneck effects, which may occur in small populations
Anthropogenic

On site:  All known wild populations are on protected state, city or county land. However, one individual was poached in the late 1990s (J. Fernandez, pers. comm.). Habitat destruction (Gann et al. 2002). High levels of recreational activity at Site 184 may have caused the 50% decline of outplanted plants on site.
Off site: Mosquito fogging from trucks may injure or kill Z. coriaceum (Possley 2002). Fogging could also have a negative impact on pollinators. Development of nearby sites could also reduce the amount of pollinators within the area.
Collaborators
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Liz Golden, Florida Department of Environmental Protection, Cape Florida S.R.A.
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Conservation measures and actions required

Research history:  

The Florida Department of Environmental Protection (FDEP) maps and monitors both the wild and restored populations on its lands. Health, height and phenology of introduced plants are documented every 3 months since 1999 at Site 6. Indications are that the populations are reproductive. Of the original 63 plants that have been introduced 5 have died. (Duquesnel unpub. data). 

In 1998, Miami-Dade County’s Department of Environmental Resource Management (DERM) and Fairchild collaborated on outplanting 30 individuals at Site 23. During a March 2004 survey, Fairchild documented 25 (17 male, 8 female) remaining.
Site 23 was surveyed on two (December 2001 and March 2004) separate occasions to estimate wild population numbers. The total amount of wild Z. coriaceum at Site 23 is 27 individuals.

With the assistance of Fairchild, the City of Miami has mapped all wild and reintroduced planted at Site 102. Juan Fernandez, City of Miami monitors all plants annually and documents survival, height, phenology and DFH (diameter at foot height). Since monitoring began at Site 102, 15 of the wild planted and 6 of the introduced plants have died. A seed trial study of Z. coriaceum seed germination displayed first germination 6-7 weeks after sowing, and 9.4% germination 20 weeks post-sowing (Fernandez unpub data).
Eleven Z. coriaceum individuals were planted at Site 183, an island off of Site 67. The island was visited on July 2002 by researchers from Fairchild, DERM and the FDEP to assess the health of the population and collect GPS points for mapping. DERM officials again visited the island on May 20th, 2004 and all trees appear to very healthy and most are fruiting (Milano pers. obs.).

DERM outplanted 30 plants at Site 184. Approximately 50% of the outplantings have died (Milano pers. obs.). The cause of the decline of the plants is unknown

Before a recent outplanting, Site 45 had only three Z. coriaceum plants. In July 2003 the Florida Department of Environmental Protection outplanted 35 individuals (23 male and 12 female) in the park. The plants will be monitored quarterly.
Significance/Potential for anthropogenic use: May have chemical compounds of use like many other members of the genus (Reynel 1995). Alternatively, may be desirable in horticulture trade – a plant was stolen from Site 102 (J. Fernandez, pers. comm.). This tree was historically referred to as the "toothache tree" since the leaves numb the gums (www.ci.miami.fl.us). Native Americans used the spines from the related, Zanthoxylum clava-herculis as a toothache cure. Active anti-cancer compounds are found in Genus Zanthoxylum and the National Cancer Institute categorizes the family (Rutaceae) under “high interest status” (Reynel 1995)

Recovery objectives and criteria:  There is no federal recovery plan for this species.

Management options:

Removal of encroaching vegetation

Removal of non-native plant species is practiced regularly at most sites, and is recommended for the health of this plant. Native plants also can be very problematic, especially at Site 23, where P. quinquefolia, S. auriculata and Dalbergia ecastophyllum (coinvine) can overtop Z. coriaceum, blocking light and breaking limbs. In addition, creating openings in the canopy of native species increases reproduction and growth in juvenile plants (J. Fernandez, pers. comm.)

Introduction/Augmentation/Outplanting

Populations with fewer than 20 individuals should be carefully augmented for prevention of bottleneck effects, which may occur in small populations. If possible, a genetically diverse sample (i.e., from more sites than Site 23) should be planted. Recently (Oct 2003, April 2004) two more plants at Site 102 produced flowers and fruit. At Site 102, germplasm used for reintroduction came from only two Z. coriaceum plants. 

Next Steps:
Resurvey newly found seedlings at Site 23 for survival rates
Keep in touch with local managers about population status and outplantings.

Create GIS maps of newly outplanted individuals as DERM plants them.

Encourage designation of the Site 102 as a Natural Forest Community by 

DERM, as this largest natural population currently has no legal protection from being developed.

Contact land manager/ shareholders of Sites 161 to discuss possibility of outplanting.

Plan outplanting at Site 162

Survey hammock north of current population at Site 102.

Investigate relationship of Z. coriaceum with high diversity of insect species found on plants
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