Abstract

You have spent months, if not years, working on your research
project, and you are finally ready to share it with the world. Next
that high-impact journal article needs to be accompanied by
high-impact figures. In this 30-minute presentation, we will
introduce you to some tips and tricks to create journal-ready
figures. While we won’t cover all topics related to figure design,
we will discuss the technical issues involved with turning your
results into something that can be proudly displayed in print or

on a computer screen.
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1871 and 1998, and of these with known locations, all scourred
wiithin 500 m of.a road or 200 m of 1 trail {Bean and Herrero, 2002},
If bears were attracted to roaded habitats and rosd margins, the
frequency of humanjgrizely bear interactions would increase
sesultang in increaned groezly bear mortality,

In general, grizzly bears prefer 4 blend of forest and open

by fire (Tande, 197%; Andison, 1998; Rhemiulls et al. 2002}
Matural openings increase the abundance of ants, ungulates,
fruiting plants, herbaceous vegrtation, ools, and other foods
!M.nmn 15983; z.ngueumn'i Kinighit, 1969, which are critical
{Craighead et al. 1995) In

Ilw l':lhl-ll:dm where natural openings such s alpine
meadows are scarce and fires have been suppressed, artificial
a

be particularly atteactive to grierly bears. While several studies

respanse to rmads, but also the underlying habitat variables thar
influence their behaviours.
Grizzly bears respond 1o mad development a different spatial
seales. AT the local scale, grizely bears may be atracted to the
sssociated wil Pl

Roadside diiches often are planted with Trifalium spp. (clover} to
prevent erosion (MacKinoon et 4L, 1999). Crasses, another forage
item, also have been found to be more sbundant within 5 m of
roads, due o soil
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have revognized The importance of forestry in
grizely bear habitats (Bratkovich, 1986; Millis, 1986; Nielsen
et al, 2004b.c), limited research is available on hew the road
development associated with those forestry practices affects
grizzly bear foods. Few studies have examined potential sources
of atsraction to roads (Mattson et al, 1992; Chrusece et al. 2003},
with mast cxamining only grizzly bear response to different road
classes or tralfic volume levels in North America and Europe
[Mattson ef al., 1987; Mclellan and Shackicton, 1988, Kasworm
and Manley, 1990; Kaczensky et al. 2003). To effectively manage
grizzly bear populstions we must understaod not only bear
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of raad plicement and grizzy beas sclestion in the Soothills, where.
oy i 5 k przia by bear

topographic varlation and an extensive network of drainage basins
aned bags, In these habitats, both roads and bears may be associated

are contaims mave rugged temain The sssiern portsos flaf) s i ke elevation and b charateriesd by lew repeed s weties hibitatn.
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Cuitle grazing in scmb-arid forcstlands 3213

Figure 1. The Searkey Experimental Forest and Range located in castem (regon. Cattle habitat sclection was snalysed in the Bear pasture and the

Seuab-bally pustare

Here, we analyze the summer (Junc to October)
habitat sclection of cattle across 8 yr on 2 large pas-
tures managed by the US, Forest Service. The arid
landscapes of the western United States are subject to
a predictable late summer drought (Peters et al., 2014),
where slight increases or decreases in precipitation can
dramatically alter the phenology of the forage base
(Harris, 1954). We examine changes in selection by
caitle as a function of 1) season, 2) vearly rainfall vari-
ahility, 3) pasture characteristics, and 4) cattle behavior.
Behavior was classified using the tun angle and step
length istics of the i v loca-
tions (Van Moorter et al., 2010). Our main purpose in
classifymg behavior was to ensure that the large quan-
tity of restung locations did not mask the habitat se-
lection preferences when the animals were active and
maore likely to be feeding. After comparing selection

maodels, we discuss the implications of our results for
cattle management during periods of drought. particu-
larly in a future with increased climate uncertainty.

MATERIALS AND METHODS

Study Area and Cattle Data

The study area was located in the Blue Mountains
of northeast Oregon at the Starkey Experimental
Forest and Range (EFR: Fig. 1: Rowland et al., 1997).
Habitat consisted of mixed coniferous forest with
Douglas-fir (Pseudotugs menziestl) and grand fir
(Abies grandis) along with lodgepole (Pinus contora)
and pnndl:msu m (Pinus ponderosa). Interspersed

n species ds
nately Idaho fescuc [men idahoensis), Sandbery
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This cormidor was long (320 km) and narros, wiich could limit its
wutility. Flow alio decreased for females in some areas between the
Zamiber and Luangwa, further reducing its functionality a5 a po-
tential corridor,

The current fhow maps lurther showed low Dow lor males of fe-
males between Etosha and Chobe and between Luangwa and Nias-
+a (Figs. 3 and 4). The distance between Eiosha and Chobe was
large (300 km) and the area contained few water sources. In the

n portion of our stdy area, some fegions were up to
70 km from water. and in Angola this distance rose to greater than
100 ke The furthest any elephant oocurred from wates was 58 km,
with a mean distance of 10 km. The greatest barmer for dispersal
between Lusngwa and Niassa was the high haman density in Ma-
Lawi. In addition, Lake Malawi created a bottleneck, lmiting potes-
tial flerw 1o one 11 ko wide area.

4. Discussion

In general, the wet season habitat selection patterns of male
anat female elephants were similar and supported the relevance
of previously reporied habital covariates (soe Harris ef al, 2008,
Hoare and Du Toir, 1999; Loarie et al, 2009a; Roever ef al, 2012;
Wall et al, 20068). Both sexes had a nonlinesr relationship with
waster, selecting for areas both near and far from wates relative
1o availability {Tabile 2} This agrees with what we know sbot le-
phant beluviour, as chephants regularly go 1o water to drink and
then travel far abeld in search of food (Leggert, 2006). Dur ele-
phants also avoided steep tertain. possibly due to due 1o physiolog-
bcal and energetic constraints (see Wall et al_ 2006). Fermales had a
sharper decline in the use of higher dopes with the inchsion of the
quadratic term, suggesting that they sebected more for flag ferrain
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Fig. 3. Relative index of road occurrence created using data from the western portion of the study area, but applied to the entire study area. High values indicate that roads are
more likely to be constructed in these areas.
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Fig. 2 Five habitar saves caregorired hased of use (10
muh:hulw}-ﬂmmdm{m-ﬁu
Bims from T-low to 10-high) for elephants. This fgure was adapted from Nielsen
o al. (2008).
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mitted in WMAS between the of April and

and park offices were located within park boundaries. Roads also
ocrurred throughout at a density of 0,073 km/km?,

22 Elephant data

Aerial surveys to locate elephant carcasses and live elephants
were conducted from June to December 2010, Aerial survey meth-
odology followed procedures established by Nemon-Griffiths
(1978), wherchy parallel strip-transects were systematically flown
in a fixed-wing plane and animal locations were recorded. Tran-

of 1 day to reduce duplicate counting of animals. The distance be-
tween strip-transects varied by sampling unit to minimize sam-
pling effort (for detailed methods see Chase, 2011) Sampling
units expected to have high to mederate elephant density were
surveyed more intensively (2—4 km, n= 38) than those with low
elephant densities (8 km, n- 3), However, NC26 was surveyed at
a 1 km density at the request of local stake holders. The width of
sirip transects extended approximately 400 m (two ohservers cov-
ering 200 m); consequently, survey intensities of 1, 2, 4, and 8 km

lnmnlmmhmlnlammmMMddImn
within the study area was flat, with the steepest slopes of eight de-
grees occurring along the Chobe River. The vegetation consisted
primarily of dry and i

for 40%, 20%, 10%, and 5% coverage of the sampling unit,
respectively. The differing sampling intensities were not biased to-
wards a particular habitat type or landscape feature and would,
therefore, mmmwmmm:mwnm

(Gaughan et al. 2012). Kasane. in the northeastern corer of the
study area, was the largest town, and outside of this town, human
settlements occurred in small villages along roadways mainly on
the periphery of the study area. Permanent human settlements
were prohibited in national parks: however lodges, campsites,

material), Orientati ng of flight paths

were generated using DNR Garmin Slmphng Eﬂﬂl‘nﬂ in ArcView
3.2 (ESRI, Redlands, California)

The timing of aerial surveys coincided with the peak dry season

to increase visibility through the tree canopy, The location, time,

sex, and number of elephants were recorded, The sex and age
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Table 3
Peroent composition of habitat sates acousTing within sach sty region.
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factors as independent variables. We used a design | approach be-
cause individual animals were not uniquely identified and were
only sampled once (Manly et al, 2002). A design | approach is
made at the population level, where used resources units are
sampled for the entire study arca (Manly et al, 2002). We then
developed three habitat-based models, First, using the live ele-
phant observations, we estimated habitat selection by elephants,
Each elephant herd accounted for one observation, resulting in
3040 live elephant observations. We compared these to random

points generated at a density of 1 point per 3km’ across the
study area, for a total of 24,785 random locations. Next, we esti-
mated the habitat-specific probability of elephant mortality using
the 341 elephant carcass observations, The same set of random
points was used for the mortality model as in the elephant habitat
selection model. Finally, we compared elephant carcass locations
to live elephant locations. This model sccounts for the reality that
elephants can only die in areas where they ocour [Nielsen et al.
2004).
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Figure 3. Funcrional responses in habitac selection for female (red) and male (blue) elephants. Selection coefficients were estimated for each
individual using a resource selection funcrion model and were modeled as a funcrion of the mean slope, tee cover, or proximiry ro humans
within each home range. Both significant (filled circle) and non-significant (open circle) selection coefficients were modeled.
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