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Introduction
The sagebrush lizar@celoporus graciosus, is a widespread and common inhabitant of
the western United States and Baja California (Hasm et al. 1983, Baxter and Stone 1985,
Censky 1986, Degenhardt et al. 1996, Hammerson, 5288bins 2003). Tinkle et al. (1993)
found it to be the most common lizard on their gtsile in Utah. It is spottily distributed in
Montana, North Dakota, and South Dakota (Stebb@@3® Its range in the Black Hills of South
Dakota is poorly known, but Peterson (1974) an@&&cklund (unpublished data) reported

populations from the southwestern Black Hills of Mfyng and South Dakota. The sagebrush

lizard is considered globally secure (G5) by NaB&we and secure (S5) in Wyoming, but
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imperiled (S2) in South Dakota. It receives nautatpry protection within the states of
Wyoming or South Dakota.

The sagebrush lizard is a small (4.7 — 8.9 cm swent length) phrynosomatid lizard
found in a variety of arid habitats in the Unitet@dt8s (Stebbins 2003). It prefers cooler
temperatures than some of its congeners (AdolpB,18@ervo and Adolph 1994). Many
researchers have found that the sagebrush lizafdrpropen areas (Rose 1976, Adolph 1990,
Green et al. 2001, James and M'Closkey 2002). vereety of study sites sagebrush lizards
have been found to seek out open areas to segtbgatselves from other lizards, including
congeners (Rose 1976, Adolph 1990, James and MKE&Y2002). Sagebrush lizards are
primarily ground-dwellers (Marcellini and Mackey7® Ferguson 1971) but will occasionally
climb trees or shrubs (Adolph 1990, Stebbins 20083les can frequently be observed
performing a stereotyped “push-up” territorial desp(Martins et al. 1998).

Working in Utah, Tinkle et al. (1993) found thanhfales first reproduced at 22 — 24
months of age and typically laid 3.7 — 3.8 eggsabeich once a year, although these workers
found that many females laid two clutches a y&gyproximately 60% of females reproduced
twice per year in the San Gabriel Mountains of f0atia (Goldberg 1975). Sagebrush lizards
are relatively long-lived (Deslippe and M’Closke§91l, Tinkle et al. 1993). Tinkle et al. (1993)
found that individuals often lived to six yearsagfe and a few individuals survived for eight
years. Tinkle et al. (1993) presented an exterdis@ussion of the life history and demography
of sagebrush lizards in Utah. The natural histidrgagebrush lizards has not been studied in the
northern part of their range.

The primary purpose of our study was to inventby distribution of the sagebrush

lizard in the Black Hills of South Dakota. We fead our efforts in the southwestern Black
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Hills of South Dakota, where Peterson (1974) an@&&xklund (unpublished data) had
previously found populations. We also made prelamny observations of the natural history of
sagebrush lizards in the Black Hills. We presuitined the species would seek out warm,
exposed areas in warmer southwestern-facing cargfahe southwestern Black Hills, and we
sought out such sites in our work. Our data aesgmce/absence data only, and judgments of
population sizes are subjective.
Methods

From Peterson (1974) and personal communicatiotisMug Backlund (South Dakota
Department of Game, Fish, and Parks) and Charlesd®a (Idaho State University), we
developed several criteria to locate suitable susites. We limited our surveys to slopes with a
southerly aspect in southwest-facing canyons aadslwithin the general area where sagebrush
lizards had previously been collected. Figure.11() shows a broad outline of the study areas.

In the field we examined slopes in these canyodsdaaws to determine whether they
had suitable habitat, as described by previousegyarcellini and Mackey 1970, Peterson
1974, Rose 1976, Nussbaum et al. 1983, Baxter aomee 3985, Adolph 1990, Tinkle et al.
1993, Hammerson 1999, Green et al. 2001, JameMl&ldskey 2002, Stebbins 2003) and
personal communications with D. Backlund. We labka rocky areas of sandstone or
limestone with a southerly aspect with relativettyd vegetation (Rose 1976, Adolph 1990,
Green et al. 2001, James and M'Closkey 2002. Veerched during appropriate weather,
generally warmer, relatively sunny days. Time ay @aried according to temperature. Our
search parameters were refined repeatedly as weekbanore about the natural history of the

species in the Black Hills.
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Once suitable survey locations were found, sagéldrzsrds were surveyed utilizing
visual encounter surveys (Crump and Scott 199determine presence or absence of the
species at survey sites. Survey time varied dt stie because the size of rock outcroppings at
each site varied. At most sites, two people cooltiplete a survey in about fifteen minutes, and
many promising sites were revisited multiple tim&aie to limited resources, we only surveyed
sites that were within a kilometer of roads acd#eswith a four-wheel drive vehicle.

After surveys of several populations, we came up wiranking scheme to rank sites to
describe their potential for harboring sagebrusértl populations. We used three ranking
factors: aspect, accessibility, and presenceitdlda habitat.

Rank 1: A section of canyon with southwest-fagtapes that was easily accessible with
suitable habitat such as limestone or sandstoreeapgings with sparse vegetation.

Rank 2: A section of canyon with southwest-fagtapes, sparse vegetation, and rock
outcroppings not composed of sandstone or limestone

Rank 3: A section of canyon that did not face bawist and/or had few rock
outcroppings and/or was densely vegetated.

Rank 4: Canyon sections located over a kilometenfthe road or that did not meet any
of the requirements listed above.

We located 22 canyon sections in the southwestkrckBHills that we searched for
sagebrush lizards. These sections were survegaddne to three times, depending on
resources and rankings. Because the study washeesig determine only presence or absence,
once sagebrush lizards were found the section wasearched again. The exception was
Waterdraw Spring. This location was visited selviemaes because its large lizard population

enabled behavioral observations useful in devetppisearch technique at new sites. If lizards
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were not found on the first visit at new sites #melcanyon section was ranked 1 or 2, the
section was usually visited three times beforerdateng that lizards were absent at this section.
We did not revisit canyon sections ranked 3 or 4.
Results
Smith et al., (2005) found two new populationsajebrush lizards. In 2005, six new
sagebrush lizard populations were found. Withahleaght new populations a total of thirteen
populations of sagebrush lizards are now known fiimeBlack Hills (table 1, below; and figures

2—-15, pp. 16 — 42.

General Locality Legal Description Decimal Degrees

Gillette Canyon 1 (survey 25) T3S, R1E, Sec 26 | N 43.7616, W 103.9596
Gillette Canyon 2 (survey 26) T3S, R1E, Sec 26 | N 43.7653, W 103.9548
Hell Canyon (survey 24) T3S, R3E, Sec. 18| N 43.7860, W 103.8086
Pleasant Valley (survey 28) T4S, R3E, Sec. 35| N 43.6637, W 103.7358
Redbird Canyon (survey 20) T3S, R1E, Sec. 9 | N 43.8085, W 104.0019
Roby Canyon (survey 4) T2S, R1E, Sec. 30| N 43.8464, W 104.0425
Water Draw Spring (surveys 6, 17, 29,

30, 31, 32) T4S, R2E, Sec. 23| N 43.6813, W 103.8400
Survey 2004 (Unnamed Canyon) T4S, R3E, Sec. 32| N 43.6541, W 103.7902
Historical Site 1 (Jumpoff Spring) T4S, R2E, Sec. 30| N 43.6716, W 103.9259
Historical Site 2 (Shenk Canyon) T4S, R2E, Sec. 29| N 43.6781, W 103.8994
Historical Site 3 (Water Draw Canyon) | T4S, R3E, Sec. 30 Not available
Historical Site 4 (Redbird Canyon) T1S, R2E, Sec. 31 Not available
Historical Site 5 (Lithograph Canyon) | T4S, R2E, Sec. 1 Not available

Table 1: Locations of sagebrush lizard populatiartte Black Hills of South Dakota.
Survey 2004 was a site we recorded during survek sampleted in the area in 2004. Locality
data for Historical Sites 3, 4, and 5 are obseowatirom a historical database that were
originally recorded using only a legal descriptidie were not able to assign them coordinates.
Table 2 (page 13) lists all localities that we syed plus historical data.

Thirty-one lizards were found during 25.5 personxisaof search time, averaging 1.22
lizards per hour searched. Sagebrush lizards fwarel mostly under sunny conditions and

relatively calm winds<g 10 km/h), with the exception of a few surveys aactdd under overcast
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conditions. The lizards were found to be activéuihsun temperatures from 28 35C (mean
= 31.1+ 2.1°C, n = 11)and ambient temperatures 02532 C, (mean = 27.18 2.4°C, n = 8).
Discussion

Sagebrush lizards are predominately found in thhseestern part of the Black Hills,
north of the Red Valley physiographic feature ia twarmer canyons of the foothills of the Black
Hills (figure 1, p. 11). Despite extensive worktive Red Valley of the southwestern Black Hills
and in the Elk Mountain area, we have not foundntiigere (Smith et al. 2005). In the Black
Hills sagebrush lizards tend to prefer open areaangst sandstone and limestone outcroppings
on hillsides with a southerly or southwesterly asp&Ve found them on days with little cloud
cover, low wind, and relatively warm temperaturésthese respects, the general natural history
of the sagebrush lizard in the Black Hills appesanslar to the natural history of this species in
the Columbia River basin (Green et al. 2001) &ndughout its range as a whole (Stebbins
2003).

More-or-less isolated populations are likely tospeead up and down canyon systems in
which we found them, as well as side canyons, g &3 suitable habitat exists within reach of
lizards migrating from site to site. For example, found them along Hell Canyon, which
connects to Lithograph Canyon, one of the histbsitas. We suspect that their distribution is
probably determined by the presence and spacisgitafble habitat. A small lizard like the
sagebrush lizard probably cannot migrate far, salae suggest that populations may be
isolated to a relatively high degree.

Although the sagebrush lizard is considered glglsdkture (G5) throughout its range, it
is considered imperiled (S2) in South Dakota. Wmmmend further surveys of this lizard in

South Dakota, pending resources, not so much bed¢haspecies is considered imperiled in the
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state but because it is a species at the edge @nge within the Black Hills and because
populations may be isolated to a relatively highgrde. Populations of any species at the edge of
their distribution, including those that are comnamnoss the range, may be critical because they
can be repositories of unique alleles and are giftgrulations where considerable evolution may
be ongoing (Scribner et al. 2006). The statusoplupations at the edge of the range can also be
precarious, since special management of habitatbeayecessary to avoid population declines.
Habitats in which we found sagebrush lizards areraon across the southern Black Hills but

are probably isolated from other such habitat éosthuth and west. We do not see imminent
threats to sagebrush lizard habitat in the BladisHHowever, development could threaten this
habitat in the future simply because the arealr#dethe range of sagebrush lizards in the Black
Hills is small, and each population seems to eristrelatively small patch of suitable habitat
within this range.

A logical next step for the study of sagebrushrtizan the Black Hills would be surveys
of historical localities. Our study was designedind only new localities. Some populations,
such as that in the Preacher Spring quadrangleitéwer very isolated or are part of another
extended series of populations. We also suggestysiup and down canyon systems in which
we found lizards and in side canyons based ongsgnaption that there will be other small,
isolated populations in suitable habitat withinsla@&anyons and side canyons.

If & monitoring program is considered sagebrusdrdig are relatively easy to observe
under suitable weather conditions. We think thatduld not be hard to devise a monitoring
plan in which locations found in this study areipéically visited to assess presence or absence

of sagebrush lizards at these sites. One popuolafioote is that at Waterdraw Spring. This
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population seems large and we think it would bé&able for more detailed studies of the
sagebrush lizard in the Black Hills.

In conclusion, we found that sagebrush lizards weasonably common in localized
populations in the Black Hills. Monitoring of tispecies in the Black Hills might be considered
because (1) the sagebrush lizard is at the edige r@inge in the Black Hills, (2) it seems to
occur in small, isolated populations in a relav&mnall part of the Black Hills, (3) Black Hills
populations seem to be relatively isolated frontadalé habitat to the south and west in
Wyoming, and (4) they are at the northern edgé&ef range in the Black Hills. In addition, a
monitoring program in the Black Hills would be easydesign and implement with few
resources. Although we more than doubled the ataftnown populations, we believe there
are still several, perhaps many, populations tibbhed. We would suggest the best strategy for
finding more populations is to go to known sited arork outward in all directions from there,
searching suitable habitat along the canyons atedcgEinyons connected to these sites. There is
probably some limiting distance beyond which lizacdnnot migrate and further populations up
and down the canyon would not be expected. Thiddvdepend on the spacing of lizard
populations and suitable habitat. Knowledge ofratign distances, availability of suitable
habitat, and general data on geography and topbgreaguld probably be used to model the
potential distribution of the lizards in the BlaldKls. Sagebrush lizards are almost certainly
isolated within the Black Hills from the main rangethe species and from each other, and we

suspect that local populations in the Black Hibbsé considerable genetic structure.
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Figure 1 (following page): Shaded relief map & douthern Black Hills showing
general locations of study areas (circled). Whiteles are areas where sagebrush lizards were

found.
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Table 2 (following page): Survey numbers,draagle names, legal descriptions, decimal

degrees, presence/absence (1/0) data, and pagersuomowhich each survey is mapped.
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Figure and Page

Survey Number Quadrangle Legal Description Decimal Degrees Presence Number
1 Fanny Peak T3S, R1E, Sec. 18 N 43.7957, W 104.0387 0 2,17
2 Fanny Peak T3S, R1E, Sec. 7 N 43.8092, W 104.0362 0 2,17
3 Fanny Peak T2S, R1E, Sec. 32 N 43.8282, W 104.0294 0 3,19
4 Fanny Peak T2S, R1E, Sec. 30 N 43.8464, W 104.0425 1 3,19
5 Jewel Cave T4S, R3E, Sec. 32 N 43.6547, W 103.7891 0 4,21
6 Jewel Cave T4S, R2E, Sec. 23 N 43.6813, W 103.8400 0 4,21
7 Dead Horse Flats T2S, R2E, Sec. 20 N 43.8620, W 103.9106 0 5,23
8 Dead Horse Flats T2S, R2E, Sec. 17 N 43.8706, W 103.8979 0 5,23
9 Dead Horse Flats T2S, R2E, Sec. 20 N 43.8583, W 103.9014 0 5,23
10 Dead Horse Flats T2S, R2E, Sec. 29 N 43.8490, W 103.9089 0 5,23
11 Signal Hill T3S, R2E, Sec. 22 N 43.7787, W 103.8683 0 6, 25
12 Signal Hill T3S, R2E, Sec. 15 N 43.7871, W 103.8693 0 6, 25
13 Dead Horse Flats T2S, R2E, Sec. 17 N 43.8706, W 103.8979 0 5,23
14 Dead Horse Flats T2S, R2E, Sec. 29 N 43.8490, W 103.9089 0 5,23
15 Signal Hill T3S, R2E, Sec. 15 N 43.7871, W 103.8693 0 6, 25
16 Signal Hill T3S, R2E, Sec. 15 N 43.7871, W 103.8693 0 6, 25
17 Jewel Cave T4S, R2E, Sec. 23 N 43.6813, W 103.8400 1 4,21
18 Dead Horse Flats T2S, R2E, Sec. 19 N 43.8593, W 103.9226 0 5, 23
19 Dead Horse Flats T2S, R2E, Sec. 17 N 43.8703, W 103.8969 0 5, 23
20 Fanny Peak T3S, R1E, Sec. 9 N 43.8085, W 104.0019 1 2,17
21 Dead Horse Flats T3S, R1E, Sec. 4 N 43.8194, W 103.9985 0 7,27
22 Signal Hill T3S, R2E, Sec. 15 N 43.7817, W 103.8690 0 6, 25
23 Signal Hill T3S, R2E, Sec. 15 N 43.7865, W 103.8685 0 6, 25
24 Signal Hill T3S, R3E, Sec. 18 N 43.7861, W 103.8086 1 6, 25
25 Dead Horse Flats T3S, R1E, Sec. 26 N 43.7616, W 103.9596 1 8, 29
26 Dead Horse Flats T3S, R1E, Sec. 26 N 43.7653, W 103.9548 1 8, 29
27 Fourmile T5S, R3E, Sec. 1 N 43.6439, W 103.7076 0 9,31
28 Fourmile T4S, R3E, Sec. 35 N 43.6637, W 103.7358 1 9,31
29 Jewel Cave T4S, R2E, Sec. 23 N 43.6813, W 103.8400 1 4,21
30 Jewel Cave T4S, R2E, Sec. 23 N 43.6813, W 103.8400 1 4,21
31 Jewel Cave T4S, R2E, Sec. 23 N 43.6813, W 103.8400 1 4,21
32 Jewel Cave T4S, R2E, Sec. 23 N 43.6813, W 103.8400 1 4,21
33 Jewel Cave SW T5S, R1E, Sec. 26 N 43.5819, W 103.9587 0 10, 33
34 Jewel Cave SW T5S, R1E, Sec. 26 N 43.5811, W 103.9601 0 10, 33
35 Jewel Cave SW T5S, R1E, Sec. 35 N 43.5766, W 103.9595 0 10, 33
36 Minnekahta NE T6S, R4E, Sec. 35 N 43.4870, W 103.6037 0 11, 34
37 Minnekahta NE T7S, R4E, Sec. 1 N 43.4738, W 103.5983 0 11, 34
38 Minnekahta NE T7S, R4E, Sec. 1 N 43.4738, W 103.5983 0 11, 34
39 Minnekahta NE T7S, R4E, Sec. 2 N 43.4733, W 103.6001 0 11, 34
40 Minnekahta NE T7S, R4E, Sec. 2 N 43.4717, W 103.6021 0 11, 34
41 Pringle T6S, R5E, Sec. 9 N 43.5430, W 103.5262 0 12, 36
42 Pringle T6S, R5E, Sec. 9 N 43.5420, W 103.5308 0 12, 36
43 Pringle T6S, R5E, Sec. 9 N 43.5384, W 103.5334 0 12, 36

14
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Figure and
Survey Number |Quadrangle Legal Description| Decimal Degrees |Page Number

Historical Site 1|Jewel Cave NW [T4S, R2E, Sec. 30 |N 43.6716, W 103.9259 13, 37
Historical Site 2|Jewel Cave NW [T4S, R2E, Sec. 29 |N 43.6781, W 103.8994 13, 37

Historical Site 3|Jewel Cave T4S, R3E, Sec. 30 Not available 4,21
Historical Site 4|Preacher Spring [T1S, R2E, Sec. 31 Not available 14, 39
Historical Site 5|Jewel Cave T4S, R2E, Sec. 1 Not available 15, 41

Survey 2004 |Jewel Cave T4S, R3E, Sec. 32 |N 43.6541, W 103.7902 4,21

Table 3: Survey numbers, quadrangle namegal teescriptions, decimal degrees, and page

numbers on which each historical locality is mapped
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Figures 2 — 15: Maps of presence (black sotes from this study; blue solid circles are

historical sites) and absence (open circles) otlsagh lizards in the Black Hills.
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Figure 2 (following page): Fanny Peak Quadran@arveys 1 (T3S, R1E, Sec. 18), 2

(T3S, R1E, Sec. 7), and 20 (T3S, R1E, Sec. 9).
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Figure 3 (following page): Fanny Peak Quadran@arveys 3 (T2S, R1E, Sec. 32) and

4 (T2S, R1E, Sec. 30).
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Figure 4. Jewel Cave Quadrangle. Surveys 6,9,73@, 31, 32 (T4S, R2E, Sec. 23),
historical site 3 (T4S, R3E, Sec. 30; locality appmate), and surveys 5 and 2004 (T4S, R3E,

Sec. 32).
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Figure 5: Dead Horse Flats Quadrangle. Surveyrsd/® (T2S, R2E, Sec. 20); 8 and 13
(T2S, R2E, Sec. 17); 10 and 14 (T2S, R2E, Sec.13|72S, R2E, Sec. 19); and 19 (T2S, R2E,

Sec. 17).
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Figure 6: Signal Hill Quadrangle. Surveys 11 (TB3E, Sec. 22); 12, 15, and 16 (T3S,

R2E, Sec. 15); 22 (T3S, R2E, Sec. 15); 23 (T3S,,B2€. 15); and 24 (T3S, R3E, Sec. 18).
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Figure 7. Dead Horse Flats Quadrangle. Surveyf 3%, R1E, Sec. 4). Lizards were

found at survey site 20, about 1 km west of su&yfig. 2, p. 18).
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Figure 8. Dead Horse Flats Quadrangle. Surveymn#®6 (T3S, R1E, Sec. 26).
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Figure 9. Fourmile Quadrangle. Surveys 27 (T53; RSec. 1) and 28 (T4S, R3E, Sec.

35).
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Figure 10. Jewel Cave SW Quadrangle. Survey$@34 (T5S, R1E, Sec. 26); and 35

(T5S, R1E, Sec. 35).
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Figure 11. Minnekahta NE Quadrangle. SurveysT&s( R4E, Sec. 35); 37 and 38 (T7S, R4E, Sec913n8 40 (T7S, R4E,
Sec.2).
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Figure 12: Pringle Quadrangle. Surveys 2] ahd 43 (T6S, R5E,

Sec.9).
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Figure 13. Jewel Cave NW Quadrangle. Historitabksl (T4S, R2E, Sec. 30) and 2

(T4S, R2E, Sec. 29).
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Figure 14. Preacher Spring Quadrangle. Histofda 4 (T1S, R2E, Sec. 31). Locality

approximate.
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Figure 15. Jewel Cave Quadrangle. Historical5if€4S, R2E, Sec. 1). Locality

approximate.
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