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OBJECTIVES
The objectives of the vegetation specialist report are to:
· Assess the Effects of the Fire on Recovery of Native Plant Communities

· Quantify the Extent of Watershed Function Provided by Post-Fire Vegetation 



CRITICAL VALUES/RESOURCES AND THREATS 
The Santiago Fire burned approximately 28,465 acres in east-central Orange County.  The fire affected National Forest Lands, Private Lands, and Orange County Parkland.  Only 6,800 acres (or 24%) of the wildfire burned directly on Cleveland National Forest lands.  It burned from the 21st of October until the 8th of November, with strong Santa Ana wind conditions for the first 4 day of the incident.        

In relation to the effects of the Santiago wildfire, the potential values at risk are the ecological stability of the following plant communities found within the fire area:

· Sycamore-Alder-Live Oak Riparian Woodland
· Chaparral (Coastal Sage Scrub, Xeric, Mesic)

· Canyon Live Oak Forest

· Coulter Pine Woodland

· Big-Cone Douglas-fir Forest

BURNED AREA CHARACTERIZATION

The Buckweed Fire impacted a variety of different plant communities, from Coastal Sage Scrub to Chaparral, and Coulter Pine Forest to Bigcone Douglas-fir Forest.  It also affected Sycamore-Alder-Live Oak Riparian Woodlands.
Sycamore-Alder-Live Oak Riparian Woodland

Lower and middle elevation areas within the Santiago fire, such as along Santiago, Silverado, Harding, and Mojeska Creeks support true riparian forest.  These reaches are densely vegetated with Sycamore (Platanus racemosa), Alder (Alnus rhombifolia), tree willows, and shrub willows (Salix spp.).  Coast Live Oaks occur in the drier portions of the riparian area, and in the adjecent upalnds.   This oak is a fire-resistant tree that is usually not top-killed even by high-intensity fire. It allways re-sprouts from surviving crowns and trunks.  The majority of leaves on Coast Live Oaks are seared but not consumed (Figures 1 & 2).  These oaks are alive and will resprout new crop of leaves the first winter following the fire (Figure 3).    All of the remaing riparian tree, shrub and native grass species re-sprout vigorously from roots or living boles after fire.  For the most part, these riparian areas were unburned or lightly burned in this fire, and should recover rapidily.   

Chaparral (Costal Sage Scrub, Xeric, and Mesic)
The Santiago Fire burned approximately 16,700 acres of Chaparral, or approximately 68 % of the fire area. Many different types of chaparral or shrublands were burned.  The major shrub types are dominated by California Sagebrush (Artemesia californica), Buckwheat (Erigonium fasciculatum), Chamise (Adenostoma fasciculata), Manzanita (Arctostaphylos glauca, A. greggii), and Scrub Oak (Quercus berberidifolia).  

Most of these plant communities recover quickly after fire (Figue 4 through Figure 8).  All species of Chaparral shrubs, forbs, and grasses are well adapted to regenerate rapidly after fire through seed germination and/or re-sprouting (Keeley, 1977).  Fire usually kills any seed on the ground surface.  However, buried seed and bulbs remain insulated from extreme temperatures.  Some seeds, especially those of ceanothus, manzanita, and fire-following herbs, only germinate after fire. California chaparral has numerous species which are obligate seeders after fire.  Some of these species can endure fire-free intervals of more than 100 years (Keeley, 1976).  The seeds of these species only germinate when soil heating and/or certain unique chemicals in the leachate of charred wood break the seed coat dormancy. 

Moreno and Oechel (1991) investigated the effect of fire intensity on the germination of shrubs and herbs in chaparral.  They piled various amounts of brush onto different plots to achieve different intensities.  More severe burn severity favored germination of cupleaf ceanothus, but resulted in decreased germination of chamise.  Additionally, germination of fire-following herbs such as Phacelia brachyloba, increased with greater burn intensity.  Deerweed (Lotus strigosus) germinated equally well at all levels of burn intensity.

Canyon Live Oak Forest
The Santiago fire burned about 465 acres of Canyon Live Oak (Quercus chrysolepis) woodland.  For the most part, these stands experienced moderate to high soil burn severity, and were top-killed.  Canyon Live Oak Woodlands occurs throughout southern California as a tree and shrubby species on steep, north facing, and often rocky canyon slopes. It grows in close association with Bigcone Douglas-Fir (Pseudotsuga macrocarpa) in canyon bottoms and with Coulter Pine (Pinus coulteri) on gentle slopes and drier areas.   Deerbrush (Ceanothus integerrimus), Chaparral Whitethorn (Ceanothus leucodermis), Birchleaf Mountain Mahogany (Cercocarpus betuloides), Poison Oak (Toxicodendron diversilobum) and Manzanita (Arctostaphylos spp.) are common chaparral shrub associates.

Aboveground foliage of canyon live oak is sensitive to fire, and this species is generally top-killed by fires of even relatively low intensity.  Fortunately, canyon live oak sprouts prolifically from root crown after the trunk and/or crown is damaged by fire.  Because of its proclivity for sprouting, stand turnover is generally minimal and frequent fires tend to promote multi-stemmed shrub-like growth forms.

Coulter Pine Woodland
The Santiago fire burned only 35 acres of Coulter Pine Forest (Pinus coulteri).  However, all of these acres experienced high soil burn severity and most of the trees were killed.  Coulter Pine is an evergreen conifer that lives up to 100 years of age and attains heights of 30 to 80 feet.  Sites dominated by this pine occur as open forest or woodland throughout montane and coastal areas of central and southern California.  Stands usually have a chaparral understory, associated with species such as Mountain Whitethorn (Ceanothus cordulatus), Manzanita species (Arctostaphylos spp.), Chamise (Adenostoma fasciculatum), Interior Live Oak (Quercus wislizenii), and Canyon Live Oak (Quercus chrysolepis). 
Coulter pine is fire adapted and large mature trees are resistant to all but severe surface fires.  Younger trees can be killed by moderate severity surface or crown fires.  The cones of this conifer exhibit serotony, which means that they are usually closed, and only open after fire.  After fire, the seeds are shed on bare mineral soil and germinate and grow to replace or expand the stand.  This is the natural way these forest regenerate, but for now these slopes will become chaparral for 30 to 40 years  

Big-Cone Douglas-fir Forest
The Santiago fire only burned 150 acres of Bigcone Douglas-fir Forest (Pseudotsuga macrocarpa).  The majority of this forest within the Santiago fire under-burned in a backing fire, at low to moderate burn severity.  Bigcone Douglas Fir is endemic the Transverse and Peninsular mountain ranges of southern California. Stands are usually found on steep protected mesic north/north-west/north-east facing slopes or canyons.  Associated hardwoods of Bigcone Douglas-fir forest include Big Leaf Maple (Acer macrophyllum), Canyon Live Oak (Quercus chrysolepis), Interior Live Oak (Quercus wislizenii), and Black Oak (Quercus kelloggii).  Shrub associates include species of Ceanothus and Manzanita (Arctostaphylos spp.), Chamise (Adenostoma fasciculatum), and shrub oaks. 
Bigcone Douglas Fir is one of only a few western conifers capable of sprouting following fire.  Mature trees sprout vigorously from the branches and bole after burning.  The trunk and main branches of bigcone Douglas-fir have many dormant adventitious buds, which are insulated from fire beneath thick bark.  The tree often escapes fire damage or is scorched and not top killed.  This is because the cool mesic sites where it grows are not prone to high intensity fire.  The majority of this forest within the Santiago fire under-burned at low to moderate burn severity.  
Herbaceous Vegetation Recovery in Chaparral and Woodlands

In Southern California ecosystems the first late winter and spring after fire, there is abundant growth of semi-woody, herbaceous, and grass species that arise from the seed bank, bulbs, and underground rhizomes (Figures 9 & 10).  Keeley et al. (1981) studied first-year post fire herbaceous cover within the perimeter of the Laguna and Boulder fires in San Diego county. Average herbaceous aerial cover in the spring following the fire was 30 to 80 percent. Common species included annual snapdragon (Antirrhinum coulterianum), pincushion flower (Chaenactis artemisiaefolia), popcorn flower (Cryptantha intermedia), and annual lotus (Lotus salsuginosus).

Kirsten Winter from the Cleveland NF, made personal observations of post-fire recovery after the Warner Fire, which burned 3,000 acres in 1995, the Ortega Fire, which burned 10,000 acres of the Cleveland National Forest in 1993, and of recovery from the Vail Fire which burned 10,000 acres on the Palomar Ranger District in 1989. These observations indicate that recovery of herbaceous vegetation after fire is rapid and abundant. Cover values of 70% or greater were observed during the spring following the fire, even (and especially) in areas where the burn intensity was high.
Herbaceous species that can be expected to be abundant after the Buckweed Fire include Morning Glory (Calystegia macrostegia), Popcorn Flower (Cryptantha intermedia), Whispering Bells (Emmenanthe penduliflora), Phacelia (several species), Needlegrass (Achnatherum speciosum), and Deerweed (Lotus scoparius).

Effects of Seeding in Relation to Vegetation Recovery

Due to the steep and rocky nature of the slopes in the burned area, seeding of the slopes is unlikely to be an effective treatment for maintaining slope stability.  In the event that a seeding treatment is selected, adverse effects on the recovery of native vegetation are to be expected. 

Seeding with Non-native Annual Grasses

Chaparral is a fire-adapted plant community that typically burns in high-intensity crown fires.  In studies of the effects of seeding with annual ryegrass (Lolium multiflorum), a non-native grass, unseeded and seeded areas have had similar rates of vegetation recovery and erosion.  Conard (1993) studied three Southern California fires over 2 years.  Only one site had significantly higher cover in seeded vs. unseeded plots, and her analysis showed "no evidence that the seeding of ryegrass significantly reduced the amount of surface erosion in the post-fire environment at any of the three sites."  A study conducted in chaparral in San Diego County obtained similar results (Keeley 1981).

Soil loss is accelerated after fire and the risk of flooding is increased.  Wells (1985) studied fires in the San Gabriel Mountains, and found that dry ravel and formation of rill networks account for most of the increased erosion.  In areas where hydrophobic soils were present, large debris flows occurred.  As little as 15 mm of rainfall could initiate a flow.  According to Rice (1974), almost 70 per cent of the sediment flow from burned watersheds occurs in the first year following fire.  Since much of the erosion may occur soon after the fire, and before there has been enough rain to allow seeds to germinate, seeding with ryegrass has little effect on postfire erosion (Wakimoto, 1979; Krammes and Hill, 1963)

Response of Native Vegetation

Many studies have reported the inhibition of chaparral shrubs, conifers, and native herbaceous species by exotic grasses used in fire rehabilitation in southern California.  Nadkarni and Odion (1985) compared seeded areas with unseeded areas.  Unseeded plots had higher native species diversity and biomass.  Seeding of ryegrass apparently inhibited growth of fire-following herbs (Helianthemum scoparium, Turricula parryi) and inhibited shrub seedlings (Ceanothus crassifolius).  Conard (1993) studied three fires and concluded that in all cases, species diversity was higher on unseeded plots.  Seeding appeared to facilitate introduction of other non-native grasses.  The Marble Cone Fire on the Monterey District of the LPNF was studied for three years by Griffin (1982).  Ryegrass seeding was associated with high mortality of ceanothus shrub seedlings and decreased regeneration of pines.  Other researchers have also concluded that ryegrass seeding inhibits the regeneration of native shrubs and herbs (Taskey et al. 1988, Keeley et al. 1981).

Zedler et al. (1983) studied a fire in San Diego County that was seeded with annual ryegrass.   Where ryegrass was successfully established, it provided a fuel layer that supported a reburn of the area just one year later.  The native shrubs had reseeded and sprouted after the first burn, but nearly all were killed by the second fire.  This resulted in a type conversion of the area from native chaparral to non-native grassland. 

Coast Live Oak trees are expected to recover naturally.  However, seeding treatments could impede this recovery.  Studies have demonstrated that annual grasses inhibit seedling growth which results in reduced oak regeneration rates (Borchert et al. 1989, Danielsen and Halvorson 1990).  The effects of broadcasting seed of non-local native plants is unknown, but the potential exists for non-local native plants to produce similar results.

Vegetation Recovery Specifically in Relation to Watershed Recovery

The recovery of watershed function provided by soil cover (litter) and canopy interception (live vegetation) will take time.  Table 1 below provides the estimated percent understory and overstory cover on April 1st of the first and second year after the fire (assuming average precipitation).  These numbers are based on the scientific studies and personal observations discussed above.

	
	YEAR ONE
	YEAR ONE
	YEAR TWO
	YEAR TWO

	Vegetation Type
	Understory
	Overstory
	Understory
	Overstory

	Chaparral (Low)
	35
	5
	50
	20

	Chaparral (Moderate)
	50
	10
	65
	20


TABLE 1 - Estimated Understory and Overstory Cover (%) on April 1st of the First and

Second Year after the Santiago Fire by Burn Severity (assuming average precipitation).

Conclusion

Based on the above information, scientific studies, and specific field observations, the probability that the vegetation will recover rapidly, without any treatment, is high.  Additionally, natural re-vegetation of plants and deposition of litter on the soil surface is expected to reduce overland flow and erosion by providing live vegetation canopy and litter cover.

The above information was derived from the Fire Effects Information System (FEIS, 2007) except where otherwise noted.

EMERGENCY DETERMINATIONS

None
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APPENDIX A

Figures
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Figure 1 - Coast Live Oak Woodland, One Week after Horse Fire
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Figure 2 - Coast Live Oak Woodland, Three Years after Cedar Fire
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Figure 3 – Live Oak Sprouting from Trunk not Killed by Fire (three years after fire)
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Figure 4 – Xeric Chaparral (Chamise), One Week after Wildfire
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Figure 5 – Xeric Chaparral (Chamise), Three Years after Wildfire
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Figure 6 – Mesic Chaparral, One Week after Wildfire
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Figure 7 –Mesic Chaparral, Three Years after Wildfire
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Figure 8 – Live Oak Chaparral, Three Years after Fire.
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Figure 9 - Bunchgrasses Sprouts from Live Underground Culms
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Figure 10 – Some Shrubs Crown Sprout from Surviving Root Systems

