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Determination of Fire Impacts on Vegetative Communities of the Upper Sonoran Desert Usmg

Terrestrial Ecological Unit Inventory Data
K. K. Meier'!, M. A. Casillas?, W. A. Robbie? and D. L. Setaro?’

(1)Terrestrial Ecological Unit Inventory, USDA Forest Service- Southwestern Region, Phoenix, AZ,
(2) Terrestrial Ecological Unit Inventory, USDA Forest Service- Southwestern Region, Albuguergue, NM

Introduction Methods

A digital polygon layer was obtained from the Tonto National Forest’s digital database, it
Included all mapped fire perimeters for fires post 1970. In addition to this data we obtained
raster data on burn severity for fires recorded post 1984 (MTBS data, 2015). The Terrestrial

Fire frequency In this upper subdivision of the Sonoran Desert has increased
significantly since 1955, correlating both to population growth and winter

precipitation trends (Alford et al., 2005). Historically, the effects of fire as a Ecological Unit Inventory began on the Tonto National Forest in the 1980s. Field data from the
disturbance agent in desert systems has been minimal due to low fuel loads that upper Sonoran Desert was identified and compared to fire data to determine if site data could
would not be capable of sustaining fire on a landscape (McLaughlin and Bowers, reflect impacts of recent fire history. Analysis was conducted by map unit and only for those
1982: Brooks and Pyke, 2001; Engel and Abella, 2011). Anthropogenic units that had data in pre and post fire landscapes. In some instances older data was not

augmentation of the desert communities has resulted in increased fire used_ln analysis of species diversity due to changmg da_ta C(_)Ilectlon protocol. Sample sites
consist of tenth acre circular plots, a complete species list with canopy cover values are

frequ_enues. Introduced exp_tlc _annuals have mcr_eased the canopy of fine flashy measured in addition to a full taxonomic soil description.
fuels in desert systems faclilitating the spread of fire across the landscape (Brooks Vegetative species richness and Shannon’s diversity index (based on canopy cover) was

and Pyke, 2001). Native vegetation of the upland Sonoran desert is a diverse summarized with pc-ord software version 6.19 (McCune and Mefford, 2011). To determine , A
mixture of cacti and desert shrubs, most notably Saguaro cactus (Carnegiea whether specific species distinguished community state change we looked at TSF (time since g gg&gggagga;gg;;:,a;aoag'gtc'g;;;gl::';gggtv;ghother
gigantean), trees like yellow and blue palo verde (Parkinsonia microphylla, and fire) anc_l bu_rn Intensity category using indicator species analysis and Monte Carlo P in 2011.

Parkinsonia florida), common desert shrubs include triangle bursage (Ambrosia randomizations to assess significance at P=0.1 (McCune and Mefford, 2011). To determine If =R

community composition was recovering we conducted non-metric multideminsional scaling

deltoidea), JOJ‘?ba (Slmmondsla chlnen5|s), CreOS_Otebl_JSh (Larrea t”d?ntate)’ (NMS, with Sgrensen distance) of plant communities in each map unit distinguished by TSF. miL e - MR e e L .
wolfberry (Lycium berlandieri), brittlebush (Encelia farinose). The Native Forest, Historic burn perimeter (post 1970) SMREATH
vegetation evolved without frequent fire and thus often times lack fire-adapted e A U SR L

characteristics to survive a high intensity fire regime (Esque et al., 2004).

A third of the Tonto National Forest, approximately 750,000 acres, Is comprised of ReSUItS and D|SCUSS|On

the upland subdivision of the Sonoran Desert. Of that area roughly 470,000 acres

has burned in the Tonto National Forest since 1970. While successional response HEER =0 Ty =
to fire is well documented in most grass, woodland, and forested systems there - | L
are still questions remaining about the nature of vegetative response to fire in arid

landscapes. Determining the indicators for long term departure in the Sonoran

desert system could help land managers anticipate whether or not management . =\t
Intervention is needed to prevent long term departures across the desert | ( /A (
landscape. , )

The USDA Forest Service, Southwestern Region, Terrestrial Ecological Unit
Inventory was initiated on the Tonto National Forest in the 1980 and continues to

present day. Data collection is based on an integrated approach where ecological R N L S N i =
components (climate, solls, geology, geomorphology and vegetation) are Q5PN s ) o O i il | €10, e ST with Y20 roprosoning LMo Sk e engilon e ond - oot rep B i
described collectively and simultaneously at a location where the ecological type || | mezerdiicn it i Bt | | Bt it e S S DS
IS stab_le, functioning, and .dlverse (USDA Fo_rest Serwce_, _1986). TI_1e data N ;p;tdsgddi%ryeec;rianmmsmnoﬁégzgg&;ﬁ;ggm%frt:rw?tgrg;;emWas e

collection process results in data on vegetation communities’ species composition Golleggign vijfjinghe gRpmeRERINIC Tonto NF wasiat TSRS

and abundance in addition to surface cover and soil pedon characteristics. Due to
the ongoing nature of the survey the result is a sweet of data pre and post fire
over a diverse assemblage of map units in the Sonoran Desert.
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Figure 7. Landscape pictures from data collection stops in burned area perimeters on the Tonto National Forest. (a)
Unburned Sonoran Desert landscape with multiple size classes of Carnegiea gigantean and Parkinsonia
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Forbs/Herbs e years), notice large Carnegiea gigantean survived with scaring at the base, shrub cover is dominated by Encelia
Graminoids . : . . . 5 . ' [ [ ; ' .
20% 235 root crown regeneration after fires. (c) A moderate intensity burn (TSF=21 years), Carnegiea gigantean are greatly
UB NBL NBM OBL OBM OBH : reduced as is relative shrub canopy cover, cover of annual plant species is increased. (d) A high intensity burn

microphylla, dominant shrub cover with rocky interspaces between shrubs. (b) This is a low intensity burn (TSF=21
farinose a common early colonizer of disturbance areas, and Simmondsia chinensis, a species that is capable of
0% MU 238 (TSF= 21 years), Carnegiea gigantean are greatly reduced shrub cover in this photo is dominated by Simmondsia
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« Establish trends for post fire vegetative recovery in the Upland Subdivision of MU 238 .
the Sonoran Desert Figure 5.(;’EUI‘data from MU 238 compares the relative cartpy cover for each Bf?ure 6. EEM dsaga summa(ljry of '\:'U 2(;38 Ofl-:;]e SE)sC'eShr:ChneSSU(s) on the
. . ags = . = i i . i : E i i axis an annon’s ersity inae n rl XI
° PrOV|de metncs for Iand managers to ut|||ze When determ|n|ng reStOrathn ﬁ'ésvbbisri;tgmgggrgfﬁgﬁgi nLg\],\k,)Erunri?cr)eé?_r_T:\,(\:,einStanSi’tyzla :;)J\rlr:ntggzty Edap)ﬂlcinburﬁed reference Isvtate yNBL |)c()v(vmtc()an3|tf/ ngw ;‘ur?l (NBM Table 1. Table displays PC-ORD Indicator Values of selected plant species as percent of perfect indication (perfect = 100) based on
eclandBimelinhs f R e TRzl b B o s o i i SO T8 ORI, i v s ot e oot gmones 1 iR -
Strategles an tlme Ines Or recove ry - - - i ' g A a Y for the groupings  from random permutations is also listed. (McCune and Mefford, 2011) ( * = p<0.1)
- U - : i ] .
) NMS ordination of plot data was conducted on 11 TEUI map units within the Sonoran Desert of the Tonto NF. When the data '”d'clf‘ﬂtl‘jrz;’:'“es
IS lumped together and grouped based on TSF the larger grouping represents the unburned data (TSF=50 &TSF=200). Species Burn Severity m—
Burned data clusters toward the center but as TSF increases the clusters expand, a possible indication that areas at Unburned| Low |Moderate Unburned| Syears | 21years
TSF=25 and 30 are progressing to a state that is starting to resemble unburned data (Figure 3). Because of the diverse = ‘;nme‘;erggj’;;ntean 533 o ” ' 53’7 > & sodl |
_— environmental habitat factors within the Tonto National Forest we then looked at individual map units. Map Unit 238 Echinocereus engelmannii 36 - 0 : ac
The rate of recovery for Sonoran Desert plant communities is a much slower process for areas presented a unigue opportunity because we had data from unburned areas in close proximity to two different burn areas of Encelia farinose. 43 2 . a4
that had moderate to high burn severity. Previous studies have modeled Sonoran desert plant different TSF states. MU 238 is a schist hills unit with slopes ranging from 0-45%, elevation approximately 750m, mean g:;fjij;“;;‘gj;g‘;’g;“’" - - e
community recovery on TSF gradients that suggest canopy cover recovery within 28yrs (Alford et annual precipitation at 36cm, major soil components are a complex of Lithic Ustic Haplargids and Ustic Haplargids. NMS Parkinsonia microphylia 94 , 93
al., 2005). However, our analysis suggests that while canopy cover might have improved species ordination of MU 238 data showed distinct groupings pased on TSI_: with the old_er (TSE=21yrs) burn data cha_lted _farther Simmondsia chinensis 33 ; 34
G S gl o [t redP e (o (R e casEimtam oI (i e . 4 tidekpodil away from the unburned and new burn (TSF=5yrs) (Figure 4a). This could possibly indicate that the area within this 1995
_ . y = - = p burn is not yet recovered to the unburned state. Looking at the MU 238 ordination based on burn severity groupings burned
and an increase Iin annual forb and graminoid canopy cover. Based on our data we have versus unburned is clearly different but there is less distinction between the burn severity groupings (Figure 4b). This could Refe rences
concluded that from 25-35 years there is a shift in state toward a more representative vegetative possibly be explained by the extent of the mapped burn severity. The older burn has a greater extent of moderate to high
community but not a complete recovery. intensity burn while the newer burn is mostly low intensity with some moderate and no high intensity (Figure 2). The
| Increased area of disturbance to a greater severity is evident by visiual signs of increased sheet erosion and benching along . ﬁg:ri,si-Jl-, JQ%SAOFCK amolS G.J. Gc;}tfried-dZOOS-REh;f;cSts of Fire on Sonoran Desert Plant Communities. p.
. . . : . : the slopes of the older burn area making the lack of stability a limiting factor for many cactus species (Figure 7). Species O W R i | .
¢ ] _ Ny _ g , M.L., . a. Pyke. 2001. Invasive Plants and Fire in the Deserts of North America. Proc. Invasive
Son(_)rar! Desert soils are Oft_en susceptlble_ to _erosmn_, evidence of increased rill, gully, and S_heet | richness and Shannon’s diversity index showed an increase from unburned plots (Figure 6), this is likely due to the increase Species Work. Role Fire Control Spread Invasive Species.: 1-14. -3
erosion is often noted as a visual observation in previously burned areas. Many cactus species, in annual forbs and graminoids associated with the burn areas. Figure 5 looks at the breakdown of canopy cover based on . 533?#5@;&“5 tS.mRe gtr)]tzga;.iéoglr}a\éiﬂﬁazztg):c;egg\elgg na ;Igls?zr;t: La;nggfgpijgtfimﬁlres: Influences of
| especially Carnegiea gigantean, require a stable rooting environment, the increased erosion due lifeform relative to the site. Notice that shrub and tree canopy cover is reduced in favor of increased forb and graminoid e EcqUeRERRCIE T cloc DR Tes. and VL. TR orSomh 2N e R o e RN | ool e leBE Gics
- 3 g - : : : i i i i IS i e i itV i iti and fire. Desert Plants 20(1): 49-55.
Wto_dlsturbance could easily be a_ssomated with reduced 'jetum of cactus speC|es_ In our study area. EO\_II_eSrFmI\?um Sﬁﬁ' I_ncclll_cattor Sp?mes R;]a:clySII\S/IS ;3% OED S C_:c)_ndu::tetd \nghlt?e dbata groupgtd ;" bur.n Se\l;e?% & a_ddltlon - McCune, B. and M. J. Mefford. 2011. PC-ORD.Multivariate Analysis of Ecological Data.Version 6.19. MjM
It is reasonable to suggest that in areas that have experienced moderate severity burn GF s Noneiot tENNCICERIEe S (1) Tof S e D O U SR U - - e 1SR Software, Gleneden Beach, Oregon, U.S.A s |
A d Mahoer U e [imiting intficn sl i ®burned afea incorder fo notable trends for decline in IV scores with increased burn severity for Carnegiea gigantean, Echinocereus engelmannii, * McLaughiin, S.P., and J.E. Bowers. 1982. Effects of Wildfire on A Sonoran Desert Plant Community. Ecology
: : g_ Y _ g i ) _ Opuntia engelmannii, and Parkinsonia microphylla, native cactus and tree species with little fire adaptability (Table 1). When . &30(3“){03;:16_248 . . . . :

P _ g Trends in Burn Severity (MTBS). In Partnership between U.S. Geological Survey National Center
avoid exacerbating stability issues. In areas with extensive moderate to high burn severity the grouped based on TSF two notable 1V scores that where significant where Bromus rubens (red brome) and exotic annual for Earth Resources Observation and Science (EROS) and USDA Forest Service Remote Sensing Application
loss of viable seed sources for native species might require management intervention to re- grass that increased as an indicator with increased TSF and Parkinsonia microphylla which decreased as an indicator with Gt R S . S el — .

) \ . . ) _ « USDA Forest Service. 1986. Terrestrial ecosystem survey handbook. USDA ForestService, Southwestern
introduce species like Carnegiea gigantean. increased TSF (Table 1). Region, Albuguerque, NM.
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