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INTERVENOR GREAT PLAINS TRIBAL WATER ALLIANCE, INC.
DISCLOSURE OF WITNESSES AND EXHIBITS

COMES NOW, intervenor Great Plains Tribal Water Alliance, Inc., and discloses
witnesses that shall testify and exhibits to be entered into the record at the hearing in this
matter, as follows:

l. Witnesses

Erroll “Doug” Crow Ghost Jr.
Box D
Fort Yates, North Dakota 58538

Michael Gutzmer, PhD
20717 West Rattler Road
Buckeye, Arizona 85396

Syed Hug
2533 Legion Avenue South
Rosebud, South Dakota 57570

Timothy Mentz Sr.
Post Office Box 492
Fort Yates, North Dakota 585385



Sarah Peterson
510 Jennings
Hot Springs, South Dakota 57747

Reno Red Cloud Sr.
Post Office Box 4052
Pine Ridge, South Dakota 57770
Joni K. Tobacco
Post Office Box 119
Keystone, South Dakota 57751
Kurt Tooley

678 S. Red Fox Lane
Columbus, Nebraska 68601

I, Exhibits — to be numbered beginning 201
20 Treaty of Fort Laramie of September 17, 1851

20_  Treaty of Fort Laramie of April 29, 1868

20 Society of American Archaeology, letter to Lt. Gen. Todd Semonite (Sept. 13,
2016)

20 S.D. GF & P, Bats of the Black Hills: A Description of Status and Conservation
Needs (2003)

20 U.S. Forest Service, DRAFT ENVIRONMENTAL ASSESSMENT, CRAVEN CANYON
MINERAL WITHDRAWAL, map

20_  U.S. Forest Service, DRAFT ENVIRONMENTAL ASSESSMENT, CRAVEN CANYON
MINERAL WITHDRAWAL (2010)

20 Memorandum of Agreement between USFS and ACHP (1977)

20 Michael Gutzmer, et al., Documentation of the Northern Long-Eared Myotis on
the Standing Rock Reservation, PROCEEDINGS OF THE SOUTH DAKOTA ACADEMY OF
SCIENCE, Vol. 95 (2016)

20 Kant, Joanita M., Heavy Metals in Traditionally-Used Fruits Among the Lakota
(2013) Electronic Theses and Dissertations 1448

20 Pegasus Resources, Inc., Press Release (Dec. 3, 2022)



20 Photos of certain plants

20 State of South Dakota, County of Fall River, Certificate of Initiated Measure,

Nov. 10, 2022

20 State of South Dakota, Certificate, Fall River County Initiated Measure, Nov. 15,

2022

20 Treaty map of the Oceti Sakowin Oyate as filed in U.S. Court of Claims

20 United Nations, Declaration on the Rights of Indigenous Peoples 61/295 (General

Assembly 2007)

RESPECTFULLY SUBMITTED this 1% day of December 2025

By:

Chase Iron Eyes

Attorney at Law

Post Office Box 393

Pine Ridge, South Dakota 57770
(605) 415-9238

Chase@L akotalaw.org

S.D. Bar No. 3981

Peter Capossela, PC
Attorney at Law

Post Office Box 10643
Eugene, Oregon 97440
(541) 505-4883
Peter@pejutatokahe.com
Admitted pro hac vice

Attorneys for the Great Plains Tribal
Water Alliance, Inc.
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Certificate of Service

The undersigned hereby certifies that the afore documents were served as
electronic files on a USB portable storage device sent a via U.S. mail with proper postage
attached to —

Steven R. Blair
Dep. Attorney General
P.O.Box 70
Rapid City, S.D. 57702

Beverly Katz
Asst. Attorney General
1302 E.S.D. Hwy. 18898 Suite 1
Pierre, S.D. 57501-8501

Helen Red Feather
P.O. Box 173
Wounded Knee, S.D. 57794

Darlene Hawk Wing
P.O Box 25
Wounded Knee, S.D. 57794

Beverely Larson
P.O. Box 82
Wounded Knee, S.D. 57794

Ruddell Bear Shirt
P.O. Box 88
Wounded Knee, S.D. 57794
The undersigned certifies that the afore docs were served via electronic mail to —

Brenda Binegar
Brenda.Binegar@state.sd.us

Bob Morris
bobmorris@westriverlaw.com

Glenn Blumhardt
gablum@abe,midco.net

Gregg Greenfield
ggreenfield@arlaw.us
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Matthew Naasz
mnaasz@agpna.com

George Nelson
gjnlaw@gmail.com

All other individual pro se intervenors at
CCintervenors@Dakotarural.org

Rebecca Terk, Dakota Rural Action, Inc.
Rebecca@dakotarural.org

Brenda Gamache
Brendagamache49@gmail.com

Dated this 1% day of December 2025
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TREATY OF FORT LARAMIE WITH 8I0UVX, ETC., 1851

Articles of a treaty made and concluded at Fort Laramie, tnthe Indian  sapt17, 01
Territory, betrocen D. D, Mitchell, superintendent of Indian affaire, “amn, g1 ™
and Thnuw Fitzpatrick, Indien agent, commisgivuzrs specially
appointed and authorized by the President of the United States, of
the fest part, and the chiefs, headmen, and braves of the fillmoing
Indian nations, residing south aof the Missouri River, eust of the
Rucky Mountains, und north of the lines of Texas and_New Aexirn,
viz, the Siouw or Dahcotahs, Cheyennes, drrapakoes, Crows, Assina-
boines, Gros- Ventre Mandans, and Arrickaras, parties of the second
gar:, on the seventeenth day of September, A. D. one thousand eight

u

ndred and fifty-one.®
Pesco to be ob

Armicre 1. The aforesaid nations, parties to this treaty, havin ~
assembled for the purpose of establishing and confirming peaceful "™
relations amongst themselves, do hereby covenant and agree to abstain
in future from all hostilities whatever against each other, to. maintain
good faith and friendship in all their mutual intercourse, and to mnke
an effective and lasting peace.

ArTtIcLE 2. The aforesaid nations do hereby recognize the right of , Rogdsmaybecstat-
the United States Government to establish roads, military and other ’
posats, within their respective territories. |

ARrTICLE 8. In consideration of the rights and privileges acknowl-
edged in the precedihg article, the United States bind themselves to
protect the aforesaid Indian nations against the commission of all dep-
- redutions by the people of the said United States, after the ratifiea-
tion of this treaty,

ArricLe 4. The aforesaid Indian nations do hereby agree and bind _Depredations on
themselves to make restitutiop or satisfaction for any wrongs com- )
mitted, after the ratification of this treaty, by any band or individual
of their people, on the people of the United States, whilst lawfully
regiding i ot passin thro?h their respective territories.

ArTicLe 5. The aforesaid Indian nations do hereby recognize and Boundarfwotlasnds.

acknowledge the following tracts of country, included within the metes
and boundaries hereinafter designated, as their respective territories,
viz: .
The territory of the Sioux or Dahcomh Nation, commencing the
mouth of the White Earth River, on the Missouri River; thence in a
southwesterly direction to the forks of the Platte River; thence up
the north fork of the Platte River to & point known as the Red Bute,
or where the road leaves the river; thence along the range of moun-
tains known as the Black Hills, to the head-waters of Heart River;
thence down Heart River to its mouth: and thence down the Missouri
River to the place of beginning.

The territory of the Gros Ventre, Mandans, and Arrickaras Nations, Grosventre, etc.
commencing at the motith of Heart River; thence up the Missouri
River to the mouth of the Yellowstone River; thence up the Yellow-
stone River to the mouth of Powder River in & southessterly direction,
to the head-waters of the Little Missouri River; thence alonﬁ the
Black Hills to the bead of Heart ?\’.iver, and thence down Heart River

to the place of beginning. o
The territory of the Assinaboin Nation, commencing at the mouth Asinfoin,

of Yellowstone River: thence up the Missouri River to the mouth of
the Muscle-shell River; thence from the mouth of the Muscle-shell
River in a southeasterly direction until it strikes the head-waters of
Big Dry Creek; thence down that creck to where it empties into the
Yellowstone River, nearly opposite the mouth of Powder River, and
thence down the Yellowstone River to the place of beginning. Biackioat
The territory of the Blackfoot Nation, commencing at the mouth of oot
Muscle-shel! Kiver; thence up the Missouri River to 118 source: thence
along the main range of the Rocky Mountains, in & southerly direction,
to the head-waters of the northern source of the Yellowstone River;
" thence down the Yellowstone River to the mouth of Twenty-five Yard
Creek; thence across to the head-waters of the Muscle-shell River,
aund thence down the Muscle-shell River to the place of beginning.
The territory of the Crow Nation, commencing at the mouth of crow.
Powder River on the Yellowstone; thence up Powder River to ity
gource; thence along the main range of the Black Hills and Wind
River Mountains to the head-waters of the Yellowstone River: thence
down the Yellowstone River to the mouth of Twenty-five Yard Creek;
thence to the head watérs of the Muscle-shell River; thence down the
Muscle-shell River to its mouth; thence to the head-waters of Big Dry_ )
Creek, and thence to its mouth. Tribal Water Alliance
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‘The territory of the Cheyennes wiid Arvnpuboes, commencing at the painuyanue aud Are-

Red Dute. or the place whero the rond leaves tho north fork of the
Platte River: thence up the north fork of the Platte River to its
source; thence ulong the main range of the Rocky Mountuins to the
head-waters of the Arknasay River; thence down the Arkansas River
to the crossing of the Santa Fé rond; thence in 2 northwesterly
dircction to the forks of the Platte River, and thence up tho Platte
River to the place of beginning.

It is, however, understood that, in making this recognition and aljgnts in other
acknowlcdgoment, the aforesaid Indian nations do not hereby abandon
or prejudice any rights or claims they may have to other lands; and
further, that they do not surrender the privilege of hunting, fishing,
or passing over any of the tracts of country heretofore described.

;En'rxcx.n 8. The parties to the second part of this treaty having Hesd chiefs of esid
selected principals or head-chiefs for their respective nations, throu E tribes.
whom all national business will hereafter be condueted, do hereby
bind themselves tosustain said chiefs and their successors during good
behavior.

ArtIcLE 7. In consideration of the treaty stipulations, and for the Amwids
damages which have or may occur by reason thereof to the Indian
nations, partics hereto, and for their maintenance and the improve-
ment of their moral and social custows, the United States bind them-
gelves to deliver to the said Indian nations the sum of fifty thousand
dollars per annum for the term of ten years, with the right to con-
tinue the same at the discretion of the President of the United States
for a period not exceeding five years thereafter, in provisions, mer-
chandise, domestic animals, and agricultural implements, in such pro-

rtions as may be decmed best adapted to their condition by the

resident of the United States, to be distributed in proportion to the
population of the aforesaid Indian nations.

U ArTicLe 8. It is understood and agreed that should any of the Awnuies suspend;
Indian nations, parties to this treaty, violate any of the provisions tresty, e
thcreof, the United States may withhold the whole or a portior of the

annuities mentioned in the preceding srticle from the nation so ofend-

ing, until, in the opinion of the President of the {Tnited States, proper

satisfaction shall have been made. -

In testimony whereof the said D. D. Mitehell and Thomas Fitzpat-
rick commissioners as nforesaid, and the chiefs, headmen, and bruves,

rties hereto, have set their hands and affixed their inarks, on the

ay and at the place first above written.
D. D. Mitchell
Thomay Fitzpatrick

Commissioners.
Hioux: Crowa:
Muh-tos-wha-you-whey, his x mark. Arra-tu-ri-sash, his x mark.
Mah-kah-toe-zah-zah, his x mark. Doh-chegi‘;:-aeh-clsi—m, his x mazk.’
l!ul-u—tumkah-uwtra, his:x mark. Assinaboines; o
Nah-ka-pah-gi-gi, his x mark. Mah-toe-wit-ko, his x mark.
Mak-toe-sah-hi-chis, his x mark. Toe-tah-ki-eh-nan, hia x mark,
Mech-wha-tah-ni-hans-kah, his x mark, Mandans and Groa Yentres:
Cheyennes: Nochk-pit-shi-toe-pish, his x mark.
Wali-hu-niy-satta, his x mark. She-oh-mant-he, his x mark.
Voist-ti-toe-vets, his x mark. Arickarees:;
Nahk-ko-me-ien, his x mark. Koun-hei-ti-shan, his x mark.
Koh-kah-y-wh-cum-est, hiy x mark, Bi-atchi-tah-wetch, his x mark,
Arrapahoces:
Bé-ah-té-a-qui-sah, his x mark.
Neb-ni-bah-seh-it, his x mark,
Beh-kah-jay-beth-ssh-es, his x mark.
In the presence of—
A, B. Chambers, secretary. H. Culbortson, interpreter for Asasini-
B. Cooper, colonef, U. B. Army. boines and Gros Vergtm.
R. H. Chilton, captain, Firat Francoia L'Etalie, interpreter for Arick-

Thomas Duncan, captain, Mounted Rifle-

men,
Thos. G. Rhett, brevet captain B. M. R, oes.
W. L. Elliott, first lientenant R, M. R. B. Grats Brown.
C. Campbetl, interpreter for Bioux. Robert Campbell,
John B. S8mith, Interpreter for Chey- Edmond F. Bhoutann.

ennes.
Robert Meldrum, interpreter for the
Crows.

arces.
Joll:n Pizelle, interproter for the Arrapa-

aThis treaty as signed was ratified by the Senste with an amendment changing
the annuity in Article 7 from fifty to ten years, subject to acceptance hy the t
i\ﬂm t‘())lmlll )tribsl i:xm % the C:ows waa proctg;ad ) ?,Pl” Platta C., g:ﬁ 1858,
c8} an m treat
lorch (oo Tk 76). uent agresments this treaty has been recogn atin



TREATY WITH THE BSIOUX--BRULE, OGLALA, MINICONJOU,
YANKTONAI HUNKPAPA, BLACKFEET, CUTHEAD, TWO0 KETTLE,
SANE ARCS, AND SANTEE—AND ARAPAHO, 1868

Articles af a treaty mode and eoncluded Iy and betreen Limddenant-

Crniored Willium T, Sherman, General Welliwn 8. Harney, e,
Alfved I Tervy, Grneral C. C. Augnr, B, Henderson, Nathanrd
(. Toflor, Jokn 8. Sanborn, and Samnel F. Tappean, duly ap nled
comm imsioners on the part of the United States, and the fﬁ_;"m'mt
bands of the Siovz Nation af Indianz, by their chicfs and head-nen,
arhose wumes are hereto aubseribed, they being duly authorized tv act

in the prremises.

ArtictE 1. From this day forward all war between the arties to this
agreement shall forever cease. The Government of the United States
desires peace, and its honov is hereby pledged to keep it. The Indians
desire peace, and they now pledge their honor to maintain it.

If bad men among the whites, or among other people subject to the
authority of the United States, shall commit any wrong upon the per-
son or property of the Indians, the United States will, upon proof made
to the agent and forwarded to the Commissioner of Indian Aflairs -at
Washington City, proceed at once to cause the offender to be arrested
and punished according to the laws of the United States, and also
re-imburse the injured person for the loss sustained.

1f bad men among the Indians shall commit 2 wrong or depredation
u the person or property of any one, white, black, or Indian, sub-
1ect-to the authority of the United States, and at peace therewith, the

adigng herein named solemnly agree that they will, upon proof roade
to their agent and notice by him, deliver up the wrong-doer to the
United States, to he tried and punished according to its laws; and
in case they wilfully refuse so to do. the person injured shall
re-imbursed for his loss from the annuities or other moneys due or to
become due to them under this or other treaties made with the United
States. And the President, on advising with the Commissioner of
Indian Affairs,.shall prescribe such rules and reguiations for ascer-
taining damages under the provisions of this article as in his judgment
may be proper. But no one susmining loss while violating the pro-
visions ©of this treaty or the laws of the United States shalt be
re-imbursed therefor.

AnticLE 2. The United States agrees’ that the following district of
country, to wit, viz: commencing on the east hank of the Missouri
River swhere the forty-sixth parallel of north latitude crosses the same,
thence along low.water mark down said east bank to a point opposite
where the notthern line of the State of Nebraska stvikes the river,
thence west across said river, and along the northern line of Nebraska
to the one hundred and fourth degree of longitude west from (ireen-
wich, thence north on said meridian to a point where the forty-sixth

rallel of north Iatitude intercepts the same, thence dne east alon
said parallel to the place of beginning; and in addition thereto, &
existing reservations on the east bank of said river shall be, and the
same is, set apart for the absolute and undisturbed nse and occupation
of the Indians herein named, and for such other friendly tribes or
individual Indians as from time to time they may he willing, with the
consent of the United States, to admit amongst them; and the United
States now solemnly agrees that no persons except those herein
designated and authorized xo to do, and except such officers, agents,
and employés of the Government as may be authorized to enter upon
Indian reservations in discharge of duties enjoined by law, shall ever
be permitted to pass over, settle upon, or reside in the territory
described in this article. or in such territory as may e added to this
reservation for the use of said Indians, and henceforth they will und
do hereby relinguish all claims or right in and to any portion of the
United States or Territories, except such ax is embraced within the
limits aforesaid, and except as hercinafter provided.

ArTicLk 3. If it shoald appear from nctunl survey or other satis
factory cxamination of said triet of land that it contains less than one
hundred and sixty acves of tillable land for cach person who, at the
time, mmy be authorized to reside on it under the provisions of this
treaty, and a very considernbic number of such persons shall be dis-

osed to commence cultivating the soil ay farmers, the United States
agreex to sct apurt, for the use of said Indians, as herein provided,
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such additional quantity of arable land, adjoining to said reservation,
or as near to the same as it can be obtained, as may be required to
rovide the necessary amount.

ArTicLE 4. The United States agrees, at its own proper expense, to

* construct at some place on the Missouri River, near the center of said
reservation, where timber and water may be convenient, the following
buildings, to wit: a warchouse, a gtore-room for the use of the agent
in storing goods belonging to the Indians, to cost not less than twenty-
five hundred dollars; an agency-building for the residence of the
:Eent. to cost not exceeding three thousand dollars; a residence for

8 pllysicia‘n, to cost not more than three thousand dollars; and five
other buildings, for a carpenter, farmer, blacksmith, miller, and engi-
neer, each to cost not exceeding two thousand dollars; also a school-
house or mission-building, so soon as a sufficient number of children
can be induced by the agent to attend school, which shall not cost
exceeding five thousand dollars.

The United States agrees further to cause to be erected on said
reservation, near the otber buildings herein suthorized, a good steam
circular-saw mill, with a grist-mill and shingle-machine attached to the
same, to cost not exceeding eight thousand dollars.

ArTicLE 5. The United %mtes agrees that the agent for said Indians

. shall in the future make his home at the agency-building; that he
shall reside among thein, and keep an oftice open at all times for the
purpose of prompt and diligent inquiry into such matters of com-
piaint by and agninst the Indiszns as may be presented for investiga-
tion under the provisions of their treaty stipulations, as also for the
faithful discharge of other duties enjoined on him by law. In all

~_eases of depredation on person or progerty he shall cause the evidence
to he taken in writing and forwarded, togetber with his findings, to
the Commissivner of Indiun Affairs, whose decision, subject to the
revision of the Secretary of the Interior, shall be binding on the
parties to this treaty.

ARTICLE 6. 1f any individual belonging to said tribes of Indians, or
legally incorporated with them, being the head of a family, shall
desire to commence farming, he shall have the privilege to s=lect, in
the presence and with the assistance of the agent then in charge, a
tract of land within said reservation, not exceeging three hundred aud
twenty acres in cxtent, which tract, when so selocted, certified, and
recorded in the “land-bank,” as hercin direeted. shall cease to be held
in common. but the sume may be oceupied and held in the exclusive

~session of the person selecting it, and of his fumily, o longr s he
or they may continue to cultivate it.

Any person over cighteen years of uye, not being the head of o
family, muy in like mauner welect nnd cause to be certitied to him or
her, for purposes of cultivation, a quantity of lund not exceeding cighty
geres in extent, und thereupon be entitled to the cxclusive possession
of the swme ns nhove directed.

For each truct of land so selected a certificate, containing u descrip-
tion thercof and the mune of the person selecting it, with a certificate
endorsed thereon that the sune his heen recorded, shall be delivered
to the party entitled to it, by the ageat, after the same sball have
heen yocorded by hintin n book to be kept in his office, subject to
inspeetion, which said hook shall be known ns the ** Sioux Land- Book.”

The Prosident may, at any time, order a survey of the reservation,
and, when sosurveyed, Congress shall provide for protecting the rights
of suitd settlers in {heir improvements, and may fix the character of the
title held by ench.  The United States may pass such laws on the sub-
ject of alionation und descent of property hetween the Indians and
their descondants us may be thought proper.  And it is further stipu-
lated that any male Indians, over eighteen years of age, of any band
or tribe that is or shall heveafter become a party to this treaty. who
now is or who shull hereafter become o vesident or occupant of any
reservation or Territory not included in the tract of country designated
and daescribed in this treaty for the permanent home of the Indians,
which is not mineral Jand, nor reserved by the United States for spe-
cial purposes other than Indian occupation, and who shall have made
improvements thereon of the value of two hundred dollars or more,
and continuously occupied the same as a homestend for the term of
three years, shall be entitled to receive from the United States n patent
for one hundred and sixty acres of lund including his said improve-
ments. the same to be in the form of the legal .~aub§i\'i.~aions of the sur-
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veys of the public lunds. Upon application in writing, sustained by . cerin Intianxma

the proot of two disintercsted witnesses, made to the register of the rervlve patenta for )

loeal land-offive when the land sought to be entered is within a land
district, and when the tiact sought to be entered is not in any land
disttict, then upon said application and proof heing made to the Com-
missioncr of the General Land-Office, and the right of such Indian or
Indians to cnter sich traet or tracts of land shall accrue and be perfect
from the date of his first iniprovenients thereon, and =hall continue as
long aa he continues his residence and improvements, and no longer.
And any Indian or Indians receiving a patent for land under the fore.
going provisions, sbull thereby and froin thenceforth hecome and be a
citizen of the United States, and be entitled to all the privileges and
immunities of such citizens, and shall, at the same tinie, retain all hiy
rights to benefits accruing to Indians under this treaty.

ArTicLE 7. In order to insure the civilization of the Indians enter-
ing into this treaty, the necessity of cducation is admitted, especially
of such of then as are or may be settled on said agricultural reserva-
tions, and they therefore pledge themselves to compel their children
male and female, between the ages of six and sixteen years, to attend
school; and it is hercby made the duty of the agent for said Indians
to see that this stipulation is strictly complied with: and the United
States agrecs that for every thirty children between said ages who can
be indy.:ed or compelled to attend school, & house shall be provided
and a teacher comﬁ)ctcnt to teach the elementary branches of an Eng-
lish education shall be furnished, who will reside amonyg said Indians,
and faithfully discharge his or her duties as a teacher. %‘he provisions
of this article to continue for not less than twenty vears.

ArTicLE 8. When the head of a family or lodge shall have selected
lands and received his certificate as above directed, and the agent shall
e sutistied that he intends in good faith to commence cultivating the
soil for o living, he shall be cntitled to receive seeds and agricultural
implements for the first year, not exceeding in value one hundred dol-
lars, and for each suceeedini year he shail continue to farn, fora
period of three years more, he shall be entitled to receive seeds and
implements as nforesuid, not exceeding in value twenty-five dollavs,

Knd it s further stipulated that such persons as commence farmin,
shall receive instruction from the farmeyr herein provided for, an
whenever more than one hundred persons shall enter upon the culitiva-
tion of the soil, n second blacksinith shall be provided, with such iron,
steel, and other material a3 may be needed.

ARTICLE 9. At any time after ten years from the mnaking of this
treaty, the U'nited States shall have the privilege of withdrawing the
physician, farmer, blackatnith, carpenter, engineer, and miller herein
provided for, but in case of such withdmwal, an ndditional sum
thereufter of ten thousand doliars per annum .shall he devoted to the
education of said Indizns, and the Commissioner of Indian Affuirs
sball, upon careful inquiry into their condition, muke such rules and
regulations for the expenditure of said sum as will best promoto the
sducational and moral improvement of said tribes,

ArTicLE 10, In lieu of all sums of money or other annuities pro-
vided to be paid to the Indians herein named, under any treaty or
treaties heretofore made, the United States agrees to defiver at the
agency-house on the reservation herein named, on or before the first
day of August of each yvear, for thirty years, the following articles,
to wit:

For each male person over fourteen yeurs of age, a suit of good
substantial woolen clothing, consisting of coat, pantaloons, flannei
shirt, hat, and a pair of home-made socks.

For each female over twelve vewrs of age, » flannel skirt, or the
goods necessary to mmke it, a peir of woolen hose, twelve yards of
calico, and twelve yards of cotton domestics.

For the boys and girls under the nges numed, such tlannel and cotton
goods &y may be needed to make each a suit as aforesaid, together with
a pair of woolen hose for each.

And in order that the Comnissioner of Indian Affairs may be able
to estimate properly for the articles herein named, it shall be the duty
of the agent each year to forward to him o full and exact census of the
Indians, on which the eatimate from year to year can he based,

And in addition to the ¢lothing hercin nemed, the suwn of ten dollars
for each person entitled to the beneficinl effects of this treaty shall be
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annually npproprinted for a period of thirty yeurs, while such persons
roam and hunt, und twenty dollars for each person who engages in
furming, to be used by the Secretury of the Interior in the purchase of
such articles as from time to time the condition and necessities of the
Indians may indicate to be proper. And if within the tbirty years, at
any time, it shall appear that the amount of money needed for cloth-
ing under thiy article can be appropriated to better usey for the Indians
pamed herein, Congress may, gv law, change the nﬁpropriatlon to other
purposes; but in no event shall the umount of this a}?ropriation be
withdrawn or discontinued for the period named. And the President
ghall annually detail an officer of the Army to be present and attest the
delivery of all the goods herein named to the Indians, and be shall
inspect and report on the 1uu.ntity and quality of the goods and the
manner of their delivery. nd it 18 hereloy expressly stipulated that
each Indian over the age of four years, who shall have removed to and
settled permanently upon said reservation and complied with the stip-
ulations of thiy treaty, shall be entitled to rcceive from the United
States, for the period of four veiirs after he <hall have settled upon
sid reservation, one pound of meat and one pound of flour per duy,
vovided the Indians cannot furnish their own snbsistence at an earlier
date.  And it is furthes stipulated that the United States will furnish
anel deliver to each lodge of Indians or tamily of persons legally incor-
porated with them, who shall remove to the reservation herein deseribed
nwed commence farming, one good American cow, and one good well-
broken pair of American oxen within sixty duys after sueh lodge or
family shall have so settied upon snid reservation.
AnTicLE 11, In consideration of the advantagres and benefits con-

Terred by thiy treaty, und the many pledges of friendship by the x

United States, the tribes who ure purties to this agreement hereby
stipulute that they will relinquish :lﬁ right to oceupy permanently the
territory outsiile their reservation as herein defined, but vet reserve
the right to hunt on any Iinds north of North Platte, and on the
Republican Fork of the Smoky 1L River, o long as the hutfalo may
runge thereon in such numbers as to justify the chase.  And they, the
s:ti(rlmliau.n, furthes expressly agree; )

1st, That they will withdrw :hl opposition to the construction of
the railroads now Deing huilt on the pliins,

2d. That they will permit the peaceful construction of any railrond
Mtd]m“mg over their veservation as herein defined.

3d. That they will not attack any personsat home, or travelling; nor
molest or disturh any wagon-trains, eoaches, mules, or cattle belong-
ing to the people of the United States, or to persons friendly therewith,

4th. They will never capture, orcarry off from the settlements, whito
women-or children. )
| sth. They will never kill or scalp white men, nor attempt to do them
nrmy,
fith. They withdraw ull pretence of opPosit.ion to the eonstruction of
tho milrond now being built along the Platte River and westward to
the Pacific Oc¢enn, nanthey will not in future object to the construc-
tion of ruilvonds, wagon-roads, mail-stations, or other works of utility
OF necessity, which may be ordered or permitted by the laws of the
{Mnited States. But sbould such rouds or other works be constructed
on the lands of their reservation, the Government will pay the trihe
whatever amount of damage tmay be assessed by three disinterested
comniissioners to he appointed by the President for that purpose, one
of said commissiones to he a chief or bead-man of the trihe.

Tth. They agree to withdruw all $pusition to the military posts or
roads now established south of the North Platte River, or that may be
established, not in violation of treatics herctofore made or hercafter
to b made with any of the Indian tribes.

Articre 12, No treaty for the cession of any portion or part of the
reservation herein deseribed which may be held in ¢common shall he of
any validity or force as agninst the satd Indizns, nnless executed and
signed by at least three-fourths of uil the aduit male Indjans, oceupy-
ing or interested in the same; und no cession by the tribe shail be
unclerstood or construed in such manner as to deprive, without his
consent, any individual member of the tribe of bisrights to any tract
of land selected by him, us provided in article 6 of this treaty.
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AnticLe 13, The United States hercby agrees to furnish annually
to the Indians the physician, teachers, carpenter, miller, engineer,
farmer, and blacksmiths as herein contemplated, and that such appro-
priations shall he made from time to time, on the estimates of the gec
retury of the Interior, as will be sufficient to employ such persona,

AnticLE 14. It is agreed that the sum of five hundred doliars annu-
ally, for three years from date, shall be expended in presents to the
ten persons of said tribe who in the judgment of the agent may grow
the most valuable crops for the respective yoar,

AnTiche 15, The Indians hevein named.ugree that when the ageney-
house or other huildings shall be constructed on the reservation nanied,
they will regard said reservation their permanent home, and they
will mmake no pernmnent sctilement clsewhere; but they shall have the
right, subject to the econditions and modifications of this treaty, to
hunt, as stipulated in Article 11 hereof.

AnticLe 16. The United States hereby agrees and stipulates that
the country north of the North Platte River and east of the summita
of the Big Horn Mountsins shall bo held and eonsidered to be unceded
Indian territory, and also stipulates and agrees that no white person
or persons shall be permitted to scttle upon or occupy any portion of
the same; or without the consent of the Indians first had snd obtained,
to poss t‘hrough the same; and it is further agreed by the United
States that within ninety days after the conclusion of peace with all
the bands of the Sioux Nation, the military posts now established in
the territory in this article named shall be abmndoned, and that the
road leading to them and by them to the scttlements in the Territory
of Montana shall be closed.

ARrTICLE 17. It is hereby expressly nnderstood and agreed by and
betsveen the respective parties to this treaty that the exceution of this
treaty and its ratification by the United States Senate shall bave the
effect, and shall be construed as abrogating and annulling all trentics
snd agreements heretofore entered into between the respective parties
hereto, so far as such treaties and agrecments obligate the {"nited
States to furusn and provide money, clothing, or other articles of
property to such Indians and bands of Indians as become parties to
this treaty, but no further.

In testimony of all which, we, the said .commissioncrs, and we, the
chiefs and headmen of the Brulé band of the Sicux nation, have here-
unto set our hands and seals at Fort Laramie, Dakota Territory, this
twenty-ninth day of April, in the year one thousand eight hundred

and sixty-eight.

N. G. Taylor, SEAL.

W. T. Sherman, SEAL,
Lieutenant-General.,
Wm. S. Harney, [sEAL.]
Brevet Major-General U, S. Army.

John B. Sanborn, {sEaL.

. 8. F. Tappan, SEAL.

7 C. C. Augur, " [sBAL.
Brevet Major-General. -

Alfred H. Terry, {sEAL.]

Brevet Major-General U, S. Army.

Attest:
A. 5. H. White, Secretary.

Excented on the part of the Brulé band of Sioux by the chiefs and
headmen whose names are hereto_anncxed, they heing thereunto duly
authorized, at Fort Laramie, D. T., the twenty-uninth day of April, in
tho year A. 1), 1888,

Ml-u-ron-kuk:,hisx mark, Iron Bella-tonka-tonka, him x mark,

Bhel

[aEaL.] Big Partisan. [szar.)

Wah-;ll-uhlh, his x mark, Red Mah-to-ho-honka, his x mark,
Leat. [eRaL.] Bwift Bear, [#gaL.)
Hah-rah-pah, his x mark, Black To-wis-ne, his x mark, Colil

Hormn. [seaL.} Place. [4mar.]
Zinstuh-gah-lat-skah, hin x mark, Ish-tah-skah, his x mnark, White

Spotted Tail, [aEaL.] Eyes, ) [wgaL.]
Zin-tah-akah, his x mark, Whito Ma-ta-loo-zah, his x mark, Fast

Tatl. [meat.] Bear, [AraL.)
Me-wabi-tab-neduenkalh, bis % As-huh-kah-nabi-zhe, his x wark,

mark, Tall Mandas, [#EAL.] Standing Flk. [#EAL.])
Bhe-rha-chat-kah, his x mark, Can-to-te-ki-ya, his x mark, The

Bl Taft FEand. [AraAL] Hrave Fieart [#EAL.]
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Nuoe-mah-noepuly, his x mark, Two Shunka-shatoen, hik x mark, Duy

und Twie. IRLTY nwk, [nKAL.]
Tnh-tonka-~kah, hin x mark, Tabssnkn-wankon, hin x  nmrk,

Wiite Ball, [#raAr. ] Fieresd Ttuth [#%at.]

Con-ri-washita, his x mark, Prelty

Mupin shintion, Bin x nek, hiwk

Cuon. [urai. ] o, [sean.]
Hir-eshecnbisnire-chah, his x anurk, Mo adpen ow, bin x inark, Stands
sl Elk. [mmat. ] il Closes, [rrai.]
Wit h-haszab-ishedsth,  hin 1 Hbon-ka-Lon-kn, hia x murk, Big
nark, Toye Lo [rrar. | Doy, [HrAL.]
Miu-1o-hgs-ka=taehy, hiv xnnark, Bear
that louks Dahind, [neaL.]
Attest:
Asbton 8. H. White, meretary of com- John D. Howlana.
misgon. James C. (' Connor. .
George B. Withe, phonographer to com-  Chas. E. Guern, interpreter.
mision. Lenn F. Pallardy, interpreter.

Geo. M. Holtzman.

Nicholas Janis, interpreter.

Executed on the part of the Ogullalah band of Sioux by the chiefs
and headinen whose names arc bereto subscribed, they heing thereunto

duly authorized, at Fort Laramie, the twenty-fifth day of

year A, D, 1868,

Tah-shun-ka-co-qui-pah, his
mark, Man-afraid-of-his-horses. [BEAL.]

Bha-ton-skah, his x mark, White
Hawk.

Bha-ton-sapah, his x mark, Black
Hawk. [azar.]

E-ga-mon-ton-ka-sapah, his x

[aBAL.]

RY, in the

Ch-hun -non-sken, his x
mark, M:g Shade. [smal.]
Shah-ton-oh-nah-om-minne-ne-

oh-minne, his x mark, Whirl-
ing Hawk, .

Mzh-to-chun-ka-oh, his x mark,
Bear’s Back.

[4maL.]

[amaL.]

mark, Black Tiger. [sxAL.] Che-ton-wee-koh, his x mark,
~ Oh-wah-she-cha, his x mark, Fooi Hawk. [sxaL.]
~ Bad Wound. [sr.u..] Wah-hoh-ke-za-ah-hah, his x
Pah-gee, his x mark, Grass, 8EAL. | mark, One that has the lance. [sEaL.]

Wah-pon-reh-che-geh, his x
mark, Ghoat Heart. Eauui

Con-reeh, his x mark, Crow. BEAL.

Oh-he-te-kah, his x mark, The

Brave.
Tah-ton-kah-he-yo-ta-kah, _hia x

mark, Sitting Bull.
Shon-ka-oh-wah-mon-ye, his x

8EAL.]

[axaL.]

Shon-gah-manni-toh-tan-ka -eeh,
hia x mark, Big Wolf Foot.

Eh-ton-kah, his x mark, Big
Mouth, [sxar.]

Mg-pah-che-tah, his x mark, Bad
Hand

Wah-ke-yun-shah, his x mark,
Red Thunder. (smar.]

[szaL.]

[szas.]

mark, Whirlwind Dog. [sxaL.] Wak-eah, his x mark, One that
Ha-hah-kah-tah-miech, hia Cuts Off. (wmar.}
mark, Poor Elk. [sear.] Cham-nom-qui-yah, his x mark,

Wam-bu-les-wah-kon, hisxmark,
Medicine Eagle. [erAL.]

Chon-gah-ma-he-to-hans-ka, his
x mark, High Woll.

‘Wah-se-chun-ta-shun-kah, his x
mark, American Horse,

Mah-hah-mah-ha-mak-near, hisx
mark, Man that walke under
the ground.

Mah-to-tow-pah, his x mark,

[amal.]

[exaL.]

[amar.]

Onethat FPresents the Pipe. [ezar.}
Wah-ke-ke-yan-puh-tah, his x
mark, Fire Thunder. [axar.]
Mah-to-nonk-pah-ze, his x mark, ~
Bear with Yellow Ears, [sxaL.]
Con-ree-teh-ka, his x ma.l'kb The
Little Crow. |
He-hop-pah-toh, his x mark, The
Blue War Club,

[amar.]
Bhon-kee-toh, his x mark, The

Four Bears. [azaL.] Bine Horse, [s2ar.]
Ma-to-wee-sha-kta, his x mark, Wain-Balla-oh-con-quo, his
One that kills the bear., {szaL.] mark, Quick le. [sear.]
Oh-tah-kee-toka-wee—chakta, his Ta-tOnka-su?pa, is x mark,
x mark, One that killain a hard Black Bull. [emar.]
ace. [sxaL.] Moh-to-ha-she-na, his x mark,
Tah-ton-kah-ta-miech, hia The Bear Hide. (axar.]
mark, The poor Buil, [sxaAL.]
Attest:
S, E. Ward. H. M. Matthewa.
Jas. C. O’Connor. Joseph Bissonette, interpreter.
J. M. Sherwood. Nicholan Janis, interpreter.
W. C. Slicer. Leiroy Jott, interpreter.
Bam Deon, Antoine Janis, interpreter.

Executed on-the part of the Minneconjon band of Sioux by the L .ien
chiefs and headmen whose names are hereto subscribed, they ge i,

thereunto duly authorized.

At Fort Laramie, D. T., May 26, ’68, 13 names.
Heh-won-ge-chat,

(exar.]

(mrar]

Execution by th
Oxallaiah band,

ing Mtxnecorjon basd.
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hia x mark, One Horn.
Oh-E)n-ah-tah-e-manna,
his x mark, The Elk that bellows Walking.

At Fort Larumie, D. T., May 25, 68, 2 names.
Heh-ho-lah-reh-chba-akah,

hin x mark, Young White Bull.

(smaL.]

[amsr.]



Wah - ¢hah - chum-kah-cuh - kee-
pah, hia x mark, One that ia

afruid of Shield. [#EaL.]
He-hon-ne-shakta, hirx x murk,

Tho Old Owl, [#eaL.]
Moc-pe-a-toh, his x mark, Blue

Cloud. [amar.]}
Oh-pong-ge-le-akah, his x mark,

Spotted Elk. . faman]
Tah-tonk-ka-hon-ke-achne, his x

mark, Slow Bull [aEar.]

fhounk-a-nec-sheh-shah-s-tah-pe,

hia x mark, The Chief. [sEaL.]}
Ma-to-tah-ta-tonk-ka, his x mark,

Buil Bear. [sRan.]

Attest:

Jaa. C. OV Connor.
Wm. H. Brown.

Executed on the purt of the Yanctonais band of Sioux by the chiefs

Wam-heh-le-ton-kali, his x mark,

The Big Eagle, [xrac.)
Mau-tuh-eli-scline-lah, his x mark,
The Lone Bear, {sear.]

Mah-toh-ke-su.-yah, his x mnark,
The One who Remembhera the

hear, {smar)
Mau-toh-oh-he-to-keh, his x mark,
The Brave Bear. forar.]

Eli-che-ma-heh, his x mnark, The

Runner. [HEAL
Ti-ki-ya, his x tnark, Tho Hard. {nEaL.
He-ma-za, his x mark, Iron

Horn. [#maAL]

Nichotas Janis, interpreter.
Antoine Janjs, interpreter.

and headmen whose nzmes are hereto subscribed, they beiny thereunto

duly authorized.

Mah-to-non-pah, his x mark, Two

Bears. [sEaL.]
Ma-tu-hna-skin-ya, hin x mark,

Mud Bear. ant..}
He-o-pu-za, his x mark, Louzy. [sEaL.
Abh-ke-che-tah-che-ca-dan, his x

mark, Little Soldier. [s=aL.)
Mah-to-e-tan-chan, his x mnark,

Chief Bear. [sar.]
Cu-wi-h-win, his x mark, Rotten

Stomach. [eraL.])
Akun-Ea-we-tko, his x mark, Fool

A [erar.]
iallx)-?g-up-pah, his x mark, Black
Eye. [szar.])
fh-tan-chan, his x mark, The .
Chief. [azaL.]
I.a-wi-ca-ka, his x mark, The one
who Tells the Truth. {sBaL.])
Ah-ke-che-tah, his x mark, The .
Soldier. [nzar.]

Ta-shi-na-gi, his x nark, Yeliow
be SEAL. ]

Nah-pe:hm-ka. his x mark, Big
Hand.

Chan-tee-we-kto, his x mark, Fool
Heart. : [sxaLr.]
Hoh-?n-ﬂh-pa, hisx mark, Black
Catlish. [uraL.]
Mah -to-wah-kan, hir x mark,
Medicine Bear. [nea1.]
Shun-ka-kan-sha, his x mark, Red .
BEAL.

orse.
Wan-rode, hiax inark, The Eagle- Esmu,.
Can-hpi-mi-pa, his x wark, Black

[srar.)

Tomahiawk, {near.]
War-he-le-re, his x uark, Yellow

Esagle, [near.]

Witnesses:

Kobt. P. MeKibhin, eaptain, Fourth In.
fautry, brevet lieutenant-olonel, U, S,
Army, commnnding Fort Laramic.

Win. . Powell, brevet wmasjor, captain,
Fourth Infentry.

lhl‘:ry W, FPattersun, eaptain, Fourth In-

nt.

Mukh-pi-ah-lu-tah, his x mnrk,

Head Clond, [rrar.)
Wi - ki-nh-we-cha-rhal;, his x

murk, Thunder Man. - [ueas.])
Ma-zunh-zuli-gih, hin x mark, Tron

Cane. [reat.]

Witnessex:

W. MeE. Dye, brevet colonel, T, 5, Army,
comiatnding,

A, B, Cuin, eaptain, Fourth Infuntry,
brevet major, lU L Armpy.

Rabt. P, McKibbin, cxptain - Fourth In-
fantry, brevet Heutenunt-colonel, U. 8.

Annrv_.

Jno. Miller, captain, Fourth Infantry.

G. L. Lahn, first licutonant, Fourth In-
fantry, brevet captain, U, 8. Army.

Cha-ton-che.ca, his x mark, Smal!

Hawk, or Long Fare. [#EAL.)
Shu-ger-mon-e-too-ha-ska, his x

mark, Tall Wolf. [aEAL.]
Ma-ti;-u-tah-kah, his x mark, Sit-

ting Bear. [nmar.]
Hi-ha-cah-ge-na-skene, his x

mark, Mad Elk, [umar.]

Arapahoes:
Littie Chiel, his x mark. le..
Tall Bear, his x niark. [aEAL.
Top Man, his x nark. [ SEAL. ]
Nevi, his x mark. IREAL. ]
The Wounded Besr, his x mark. [sear.]
Thiriwind, his x mark, [AEAL.]
The Fox, his x inark. [SEAL. ]
The Dog Big Mouth, his x mark. aEAL.
Spotted Wolf, his x inark. .nn:..:
Sorrel Horse, his x mark. AEAL.]
Black Coal, hig x mark, - [AEAL.]
Big Wolf, his x mark. (BEAL.]
Knock-knee, his x mark. . [aEAL.]
Black Crow, his x mark. [8EAL. ]
The T.one Old Man, his x mark. [sea:.
Paul, hia x merk. (BEAL.]
Black Bull, hia x mark. [BLAL. |
Big Track, his x msark. [8EAL. ]
The Foot, his x mark. [ SEAL. ]
Black White, his x mark. [ 8EAL.
Yellow Hair, his x imark. 8EAL. ]
Little Bhield, his x mark. [0xAL.]
Black Bear, his x mark. AL, ]
Wolf Mocassin, his x mark. | AXAL. ]
Big Robe, his x mark, SEAL.
Wolf Chief, his x mark. [aEAL.

Theo. E. True, second Heutenunt, Fourth
Infantry,

W. (i, Buliock.

Chas. F. Guern, apecial Indian interpreter
fur the peace conuniseion,

Forr Lanaxte, Wa. T., Nor, 4, Jo68,
Wa-asmble-why-wa-ka-tuyaly, fin

x mnark, Righ Eugle. [xrs.]
Ko-ke-pali, his x mark. Man

Alraid, {rear.]
Wa.ki-sh-wa-kou-als, his x mark,

Thunder Flying Ranning. [»ean.]

11. C. 8loan, sceomt lieutenant, Fonrth

Infantry, .
Whittingham  Cux, frt licatenant,

Fourth Infanhar. .
A, W. Vogdes, firat livutenunt, Fourth

Infantry. .
Butler D. I'rice, mocond licutenant, Fourth

Infantry,

Execution by the
Yanctonain banit,
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Hrapqrs., Forr LawayMie, Noor. ¢, '8,

Executed by the above on this date.
All of the Indians are Ognllalahs excepting Thunder Man and Thun-

der Flying Running, who are Brulés.
Wm. McE. Dye,

Mnjor Fourth Infant.g, und Brevet-Colonel
. 8. Army, Commanding.

Attest:
Jan. C. (¥ Conneor.
Nicholas Janis, interpreter,
France, La Framboise, interpreter.
P. J. De Smet, 3. J., missionary among tha Indians.
#uml, D. Hinwnan, B. D., missionary.
Exccuted on the part of the Unepapa band of Sioux, by the chiefs
and headmen whose names are hereto subscribed, they being thereunto

duly authorized.

Co-kam-i-ya-ya, his x mark, The Shun-ka-i-na-pin, hia x mark,
Man that Gres in the Middle. [sEar.] Woif Necklace. [sEAL.]
Mu-to-cn-wa-weksa, his x mark, I.we-hi-vu, his x mark, The Man
Hear Rib, [#ear.] who HBleeds from the Mouth. [skaL.]
Ta-to-ka-in-yan-ke, his x mark, He-ha-ka-pa, his x inark, Elk
Ruanning Antelope. [smar.] Head, [s:.u..]
Kan-gi-wa-ki-ta, ms x mark, I-zu-za, his x mark, Grind Stone. [sesl.
Looking Crow. [sEar.] Shun-ka-wi-tko, his x mark, Fool
A-ki-ci-ta-han-ska, his x -mark, : [smar.]
Long Soldjer, (sear.] Ma-kpi-ya-po, his x mark, Blue
Wa-ku-te-ma-ni, his x mark, The Cloud. [s=ar.]
One who Shoots Walking, [(#ear.] Wa-min-pi-lu-ia, his x mark, Red
T'n-kea-ki-ka, his x mark, The “agle. [rEAL.]
Magpie. (s2ar.] Ma-to-can-te, his x mark, Bear's
. Kan-gi-o-ta, hia x mark, Plenty Heart. [sEaL-}
«_ Crow. Esn.u.. A-ki-ci-ta-i-tau-can, his x mark,
He-ma-za, his x niark, Iron Horn. [SEAL. Chief Soldier. [weAL.]

Attest: )
Jay, C, (Connor.
Nicholas Junis, interpreter.
Franc, [a Framloia[e], interpreter.
P. J. De fmet, 8. J., missionary among the Indiana.
Saml." D. Himinan, missionary.

Executed on the part of the Blackfeet band of Sioux by the chiefs

and headmen wbose names are hereto subscribed, they being thereiinto
duly authorized.

Can-te-pe-ta, his x mark, Fire Heart. NEAL.
Wan-indi-kte, hir x mark, The One who Kills Eagle. SEAL.
Sho-ta, his x mark, Smoke. SEAL.
Wan-mdi-ma-ni, his x mark, Walking Eagle. SEAL.
Wa-<"ii-cnn-ya-1a-pi, his x mark, Chief White Man. YBAL.
Kan-gi-i-yo-tan-ke, his x mark, Ritting Crow. ¥EAL.

BEAL.

Pe-ji, hiv x mark, The (irage,
Kdu-ma-ni, his x mark, The One that Rattles as he Walke, [sEaL.

Wah-hon-kn-sa-pa, his x mark, Black Shield. SEAL.
Can-te-non-pa, hia x mark, Two Hearts. SEAL.

Attest:
Jas, C. (¥’Connor.
Nicholas Janis, interpreter.
Frane. La Framboise, interpreter,
P. J. De Smet, &, J., missionary among the Indians,
Saml. D. Hinman, migsionary.

Executed on the purt of the Cutheads band of Sioux by the chiefs

and headmen whose nuines are hereto subscribed, they being thereunto

duly authorized. .
To-ka-in-yan-ka, his x mark, The One who Goes Ahead Running. [seaL.

Ta-tan-kn-wa-kin-yan, his x inark, Thoander Bull, SEAL.

Sin-to-min-sa-pa, his x mark, All over Black. HEAL.

Can-i-ca, his x mark, The One who Took the Stick. HEAL,

Pa-tan-ka, his x mwark, Big Head. BEAL.
Attest:

Jas. (!, O'Connor. »

Nicholug Janis, interproter.
Frané. fa Frunhboig[e], interpreter.
E. J. De Smet, 8 J., migsionary among the Indians.

Saml. D. Hinman, migsiconary.
Executed on the purt of the Two Kettle bund of Sioux by the chiefs
and headmen whose numes ure hereto subscribed, they being thercunto

duly authorized.
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Can-kpe-du-ta, his x mark, Red War BRAL.

Ma-wa-tan-ni-han-ska, hi- x wark, Lo&gs\lundan‘ BEAL.
ub.
Carf-ka-ga, his x mnark, The Log. SEAL.

Attest:

Jas. (". O'Connar.
Nicholas Junis, interproter.
Franc. La Framboise, intorpreter.
P. J. Dn Snset, S. J., misgionary among the Indians,
Saml. D. Hlinman, inissionary to the Dakaotas.
Executed on the purt of the Sans Arch band of Sioux by the chiefs | By the Sane Arch
and headmen whose names arce hercto annexed, they heing thersunto i
duly authorized.

He-na-pin-wa-ni-ca, his x mark, The One that has Neither Horn. [(sgar.

Wa-inlu-pi-ju-ta, his x mark, Red Phume. BEAL.

Ci-tan-gi, his x mark, Yellow Hawk. BEAL,

He-na.pin-wa-ni-c, his x mark, No Hora. REAL.
Attest:

Jus. (. Y'Connor.

Nicholas Janiy, interpreter.

Frane, La Frambois[e], interpreter.

P. J. De Smet, 8. J., missionary among the Indiane,
Sami. D. Hinwan, infseionary.

Executed on the part of the Santee hand of Sioux by the chiefs and ReDgdie U
headmen whose names are hereto subscribed, they being thereunto duly '

authorized. = -
" Wa-pali-shaw, his x mark, Red Fnsiga. [RRAL,
Wah-kou-tay, hix x mark, Shooter. REAL.
Hou-sha-shig, his x mark, Red fLegs. fsEar. e
O-wan-ehaalu-ta. hix ¥ mark, &arlet all over,  {spar -
Wan-nnue-tan-ka, hi- mark x, Big Eagle, HEAL.
Cho-tan-ka-e-m-w, his x mark, Flate-player.  {apat.
Ta-shun-ke-tno-z, hix x mark, Ilig Iron Dog.  [sear.
Attesi: S . G
Sl 1) Jlimngn, B D, migdonary., . Sw
4. N. Chickering, . s 7
Seeond licutemmnt, Twenty-avond Infantry, brevet captain, U, & Army.
oD oSme, RO J
Nirhelas Janix, interpreter, 5
¥ o La Framboise, interproeter, .

———




SAA

BSOS =8
SOCIETY FOR AMERICAN ARCHAEOLOGY
September 13, 2016

Lieutenant General Todd Semonite
Commanding General and Chief of Engineers
Headquarters

U.S. Army Corps of Engineers

441 G Street NW

Washington, DC 20314-1000

Dear General Semonite:

On behalf of the Society for American Archaeology (SAA), | write to you urgently regarding the
process by which the U.S. Army Corps of Engineers (USACE) has handled its National Historic
Preservation Act (NHPA) Section 106 responsibilities in relation to Dakota Access Pipeline
(DAPL). SAA is an international organization that since its founding in 1934 has been dedicated
to the research on, and interpretation and protection of, the archaeological heritage of the
Americas. With more than 7800 members, SAA represents professional archaeologists in colleges
and universities, museums, government agencies, and the private sector. SAA has members in all
50 states as well as many other nations around the world.

After review of many documents associated with DAPL (see below), we conclude that there are
unresolved questions regarding whether the USACE has fulfilled their Section 106
responsibilities in relation to the NHPA. SAA believes an integrated and thorough plan for
Section 106 consultation for the entire DAPL, as one undertaking, may be appropriate. SAA also
wonders if the USACE may have inappropriately used its Nationwide Permit 12 (NWP 12) to
avoid fully complying with NHPA’s Section 106.

SAA has reviewed the data presented in USACE documents, letters of concern (e.g., April 22,
2016 and May 19, 2016) from the Advisory Council for Historic Preservation (ACHP), letters of
concern from the Bureau of Indian Affairs (March 29, 2016), from the Environmental Protection
Agency (March 11, 2016), and from others, as well as the deposition of the former Tribal Historic
Preservation Officer for the Standing Rock Sioux Tribe on recent grading of previously surveyed
land, and a number of other documents.

Our concerns with the USACE’s handling of Section 106 consultation are on two levels. First and
most immediate is an apparent clear conflict between the USACE’s finding of “No Historic
Properties Affected” for ten of eleven crossings of waters of the U.S. (WOUS) subject to
Department of the Army authorization under its Regulatory Program and requiring Pre-
Construction Notifications (PCNs) and the now much-publicized survey and tribal documentation
of the existence of burial cairns and other traditional cultural properties (TCPs) in the DAPL
right-of-way (ROW) in the Lake Oahe area.

These rare traditional cultural properties of singular spiritual value have been, according to the
September 4, 2016 court deposition of cultural resource manager Tim Mentz, Sr., completely
graded by Dakota Access as of September 3, 2016. The deposition, as well as tribal sources cited

Tribal Water Alliance
Exhibit 20



in the Standing Rock Sioux Tribe’s request for a preliminary injunction, note that these stone
formations may not be apparent to archaeological surveyors who lack the benefit of complete
tribal consultations. The USACE may not have taken the consultative requirements of Section
106 sufficiently so as to avoid such events as have been documented over the last two weeks.

Second, and related to this, is our assessment of the USACE’s Section 106 process for the DAPL

project as a whole. We agree with the May 19, 2016 letter of the ACHP that the USACE handling

of the project may be in error because:

* The USACE may have incorrectly delineated the Area of Potential Effect (APE), restricting
much Section 106 compliance to the WOUS crossings rather than the entire ROW.

» Despite requests and specific information from various tribes, the USACE did not conduct TCP
surveys along the entire ROW.

* Opverall tribal consultation appears to have been piecemeal and inadequate (see ACHP letter
March 15, 2016).

SAA feels strongly that the USACE should find that the entire pipeline project be considered a
federal undertaking, because, without USACE permits, it could not be constructed. Furthermore,
SAA supports the ACHP's request for a Programmatic Agreement for the project as a whole.

Finally, although DAPL is SAA’s immediate concern, we believe that a broader and deeper issue
stems from the USACE operating under its own set of Section 106 rules (Appendix C to 33 CFR
Part 325), which has never been approved by the ACHP, a federal panel of experts on
archaeological and historic preservation. USACE implementation of Appendix C renders any
undertaking liable to the same issues as DAPL, particularly with regard to inadequate APE and
undertaking definitions.

Moreover, given the events of the last two weeks, SAA has concerns that it is possible that there
may have been violations of the Archaeological Resources Protection Act, as well as North
Dakota State Law 23-06-27 (the “Protection of Human Burial Sites, Human Remains, and Burial
Goods” section of “Care and Custody of the Dead”). It behooves USACE to investigate whether
development activities have violated these laws.

As should we all, the USACE hopefully does learn from past errors in dealing with cultural
heritage, human remains, and sacred traditional cultural properties. The SAA reminds the
USACE that early missteps in following legally mandated procedures with regard to the
Kennewick Man discovery continue to resonate to the detriment of the USACE decades
afterwards. We therefore sincerely urge the USACE to consider how best to comply with all
aspects of Section 106, as well as how to design large-scale projects such as DAPL so as to
minimize the problems, delays, and unresolved concerns of descent communities so amply in
evidence at Lake Oahe today.

Sincerely,

Diane Gifford-Gonzalez
President



cc:

Hon. Barack Obama, President

Standing Rock Sioux Tribe

Advisory Council on Historic Preservation

U.S. Department of the Interior

U.S. Department of Justice

Hon. Jack Dalrymple, Governor, North Dakota
Hon. Dennis Daugaard, Governor, South Dakota
Hon. Terry Branstad, Governor, lowa

Hon. Bruce Rauner, Governor, Illinois

Mr. Kelcy L. Warren, CEO, Energy Transfer Partners
Ms. Claudia Berg, SHPO, North Dakota

Mr. Jay Vogt, SHPO, South Dakota

Ms. Susan Kloewer, SHPO, Iowa

Ms. Heidi Brown-McCreery, SHPO, Illinois
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INTRODUCTION
"..tomost of usthey are still nearly asunknown asthestars..” G.M. Allen BATS

Little has changed since that observation of bats was made in 1939. Despite the recent increase
in the study of bats, they remain among the least understood and most maligned of animals.
Falling victim to popularly held misconceptions and changes in habitat, few animals are as
susceptible to human vagaries as bats (Hill and Smith 1984). In recent years, significant declines
in bat populations have been documented worldwide, most in response to loss of roosting habitat
(McCracken 1988). Reversing thistrend will require widespread recognition of their ecological
contributions as well as protection of foraging and roosting habitat (Kunz and Pierson 1994).

To gain abetter understanding of bats and their requirements, this study was conducted to
identify speciesresiding in the Black Hills and their roosting habits. Each species was studied to
gain insight about management actions needed to protect significant roosting and foraging sites.

This publication summarizes previous work conducted in the Black Hills, supplemented with
results of fieldwork conducted primarily during the 1990s. The authors would like to
acknowledge that much of the research cited during this period was funded by the South Dakota
Department of Game, Fish and Parks, the Federal Aid in Wildlife Restoration Program, and the
U.S. Forest Service.

The goal of this publication is to create a resource tool for others to use to continue the study of
bats in the Black Hills. It isalso asource of information in which species-specific management
recommendations are made to protect the current populations within the region. It is hoped this
publication will provide asummary of the information collected, and that by consolidating such
findings, this work will suggest direction for future research, prevent costly duplication of effort,
and enable informed responses to questions on management iSsues.






BAT SPECIESOF THE BLACK HILLS

Bats represent one of the most diverse groups of animals. Within the class of Mammalia, they
are second only to rodents in total number of species. Their order, Chiroptera, is comprised of
over 900 species, nearly aquarter of all mammal species. Chiropteraisthen divided into two
sub-orders, the Megachiroptera and the Microchiroptera (van Zyll de Jong 1985). The former
are found only in the Old World tropics while the latter, to which al of the Black Hills' species
belong, are represented in all but extreme arctic regions (van Zyll de Jong 1985). All bats found
within the Black Hills belong to the family Vespertilionidae and are exclusively insectivorous
(van Zyll de Jong 1985). Until recently, their importance as the primary predator of nocturnal
flying insects, many of which are responsible for substantial damage to forests and crops, has
gone largely unrecognized (Tuttle 1988).

The physiological adaptations of bats to their environment are highly specific and sophisticated.
Fossil evidence suggests their unique morphological adaptations to the environment have been
present for at least the last 50 million years (Habersetzer et al. 1994, Jepson 1970, Novacek
1985). While displaying such typica mammalian characteristics as fur bearing, live birth and
nursing of young, bats are unique among mammals with their ability of sustained flight (Fenton
1992).

One of their more amazing characteristics is their use of echolocation in foraging and navigating.
Bats emit ultrasonic pulses, then receive and interpret reflection of these pulses echoes much
like sonar systems (Griffin 1958). These echoes produce a "sound picture” within the bat's brain
that enables it to forage and navigate with phenomenal speed and pinpoint accuracy.

Regional bat species diversity istypically linked to habitat diversity (Stebbings and Griffith
1986). Within the Black Hills, mixtures of forest, grassland, and riparian habitat coupled with the
occurrence of numerous caves and abandoned mines combine to create diversity unique to the
central plains of the United States.

The South Dakota Natural Heritage Program currently monitors five species of bats found within
the Black Hills. The Wyoming Game and Fish Department (1996) has set objectives for bat
inventories statewide. The following bat species can be found within the Black Hills of South
Dakota and Wyoming and are known to be year-round residents (Anderson 1993, Choate and
Jones 1981, Martin and Hawks 1972, Tigner and Aney 1994, Turner 1974, Worthington and
Bogan 1993).

Species names used throughout this document are based upon current conventions as noted at
NatureServe Explorer: An online encyclopedia of life [web application]. 2002. Version 1.6.
Arlington, Virginia, USA: NatureServe. Available: http://www.natureserve.org/explorer.



Myotis ciliolabrum (Western Small-footed Myotis)

Myotis evotis (Long-eared Myotis)*

Myotis lucifugus (Little Brown Myotis)

Myotis septentrionalis (Northern Myotis)*

Myotis thysanodes pahasapensis (Fringed Myotis)*

Myotis volans (Long-legged Myotis)

Corynorhinus townsendii pallescens [formerly Plecotust. p.] (Townsend's Big-eared Bat)*
Eptesicus fuscus (Big Brown Bat)

Three other species, considered "tree-roosting” bats, are migratory and winter in milder climates.
These are:

Lasionycteris noctivagans (Silver-haired Bat)*

Lasiurus borealis (Eastern Red Bat)

Lasiurus cinereus (Hoary Bat)

*indicates species monitored by SD Natural Heritage Program

Based upon the presence of suitable habitat, Turner (1974) suggested another species, Euderma
maculatum (Spotted Bat), may occur in the Black Hills, though there are no records to date.

A hibernaculum survey conducted at an abandoned mine in the central Black Hills on 01/07/03
yielded a single specimen of Pipistrellus subflavus (Eastern Pipistrelle). Thisisthefirst record
for this speciesin the Black Hills. Additional regional records for this species include three
identified hibernating in a cave in Goshen County, Wyoming (Grenier personal communication)
and from Greeley, Colorado (Fitzgerald et al.1989).

Vocal signatures for this species were aso recorded using the ANABAT detector system at
McKenna Spring in the southern Black Hills (Mike O’ Farrell [O’ Farrell Biological Consulting,
Las Vegas, Nevada] personal communication).



DATA COLLECTION
Surveys

A variety of survey methods has been employed to study bat populations in the Black Hills
(Cryan and Bogan 1996, and others). One limiting factor directly affecting the ability to draw
conclusions from survey work conducted to date islack of historical datato serve as a baseline
with which comparisons can be made. Changes in population dynamics and patterns of
distribution within the Black Hills are difficult to assess based upon current information. As
such, one of the more important contributions made by recent studies is the establishment of
baseline population data. If collected regularly and objectively, future biologists can use the
information to monitor population trends.

Historically, reported population sizes and declines were largely based upon hibernacula surveys
(Humphrey 1975, Ransome 1990, Tuttle 1977). In the Black Hills, there are only three known
hibernaculathat contain more than 300 bats. Most support fewer than 25 bats. Given the well-
documented colonial behavior of many of the region’ s species during hibernation, such numbers
demonstrate a significant lack of information regarding wintering behaviors. An aternative
premise suggests wintering bats of the region hibernate in cracks and fissures, acommon feature
of Black Hillsgeology. If true, hibernacula surveys as abasis for gauging population trends are
untenable.

One long time resident, on whose property lies a popular “show cave,” described bats emerging
on asummer evening in 1932 as a“ column of smoke.” Herecallsthis daily emergence lasting
several minutes. Today there are no known sites in the Black Hills whose numbers would
compare with this observation.

Recent Black Hills studies have exploited newer technology, such as radio telemetry, to identify
roost sites for poorly understood species (Cryan and Bogan 1996, Mattson 1994).

Banding

Tigner and Aney (1994) collected information via banding and year-round roost monitoring.
Banding was the primary method used to collect seasonal range and roost fidelity data beginning
in 1992. Surveys conducted since 1992 have reported no observations of bats banded during
earlier studies.

Bats were banded only during the active time of year. No hibernating bats were banded or
disturbed to read bands. Band numbers were often hidden by roosting posture or roosting
location. Asaresult, information from winter observations was often limited to species and sex.
Males were banded on the left forearm, while femal es were banded on the right. This distinction
was rigidly observed to enable sex determination during hibernation surveys when bats could not
be disturbed. See TABLE 1 for banding information.



Bats were captured with mist nets and harp traps outside night roosts and at foraging sites. Some
were caught via static hand-held netsinside the roost. Captures within aroost were only used at
roosting sites where exclusion from the roost was imminent, such as building remodeling or
demolition, mine closure, and intentional roost exclusion.

Survey Bias

Environmental characteristics, such as surface water, may affect distribution patterns. Riparian
areas, with their higher insect prey densities, consistently yield higher capture rates than uplands
(Cross 1988). Capture rates were highest in the southern Black Hills where limited surface water
likely served to concentrate insect prey.

Roost availability aso affects species distribution (Kunz 1982, Tuttle and Stevenson 1982). Bats
with specific roost requirements are more susceptible to changes in habitat than more
opportunistic species. Human induced change, such as firewood collection, timber harvest,
natural or deliberate mine closure, and disturbance or vandalism within natural caves all can
influence roost availability resulting in changes in distribution. In addition to roost availability,
proximity to other requirements, such as foraging areas, can affect distribution (Kunz 1982).

Population trend data for migratory bats must be interpreted with caution. Migratory species
may be affected by factors unrelated to summer habitats (Thomas and LaVa 1988), such as
pesticide exposure during migration or on wintering range (Clark 1981). Speciesthat are
characteristically more sedentary, but about which limited information has been collected, are
also difficult to assess (Thomas and Laval 1988).

Sex segregation during maternity and nursery season also affects survey results. Netting surveys
conducted at foraging sites in the southern Black Hillsyielded amale:femaleratio of 2:1 in
Myotis species (Cryan and Bogan 1996, Mattson 1994, Tigner unpublished data). Similar
findings are characteristic of capture rates in the northern Black Hills (Tigner unpublished data).
Such segregation is likely aresult of different summer roosting requirements. Cryan and Bogan
(1996) have also suggested this segregation may serve to demonstrate the importance of areasin
which reproductive females occur.

In general, reproductive females were more frequently captured at lower elevations (Cryan and
Bogan 1996, Mattson 1994, Tigner unpublished data). Selection of lower elevations by
reproductive females may be a response to thermoregulatory requirements during the
maternity/nursery season.

Number of nets and net placement affect the capture rate at a given location (Kunz and Kurta
1988). Netting surveys may yield disproportionately high numbers of species less adept at
obstacle evasion. While none of the Hills species could be characterized as bumbling, C.
townsendii is the species least susceptible to traditional capture methods. This species can be
commonly observed flying through small openingsin mist nets requiring folded wings.
Similarly, this species frequently evades capture by harp traps. After several apparent
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reconnai ssance approaches, individuals will dive with folded wings through the top of the trap
allowing momentum to carry them through the second bank of strings.

Natural population fluctuations also affect survey information. Poor foraging years or cold
winters often result in high mortality or altered migration patterns (Ransome 1990). Without a
historical perspective to gauge fluctuations, interpretation of "point-in-time" surveys becomes
somewhat limited.

Seasonal variationsin weather patterns may also affect population distribution. Variations
between summers may yield different survey information. Such variations are important
components in determining popul ation trends.

Flooding may cause bat populations to decline. Many caves in the east-central region of the
Black Hills exhibit historical evidence of complete flooding. While such flooding may only
occur rarely, low reproductive rates in bats make population recovery slow. Such periodic
cleansing may also remove evidence of historical use by bats.

10



BASIC BAT BIOLOGY AND ITSIMPLICATIONS

Understanding the biological adaptations that characterize bats is essential to design effective
conservation objectives (Kunz 1982). It is beyond the scope of this report to detail all of these,
but characteristics that may be affected by land management activities are discussed.

Hiber nation

Increasing disturbance of known hibernacula throughout the Black Hills poses one of the most
serious threats to year-round bat populations. Winter is one of the most critical times of year for
bats (Ransome 1990). While some species demonstrate a degree of flexibility in summer roost
site selection, diminished or non-existent winter food supplies require year-round resident
species’ to seek hibernacula that meet specific conditions. Some hypogeal species travel great
distances to winter roosting sites (Fenton and Barclay 1980, Ransome 1990), but there is no
information to suggest this behavior is characteristic of Black Hills species. Of the Black Hills
eight hypogeal species, seven® are confirmed year-round residents (Anderson 1993, Mattson and
Bogan 1993, Tigner and Aney 1994).

During hibernation, bats lower their metabolic rate reducing the expenditure of stored energy
(Ransome 1990). Each species has an optimal temperature range at which there isa minimum
expenditure of these hibernal reserves (McNab 1974, Ransome 1990). Deviation from this
optimal range requires the bat to regulate its metabolism. If the microclimate of the
hibernaculum becomes too cold, stored reserves must be used to prevent the bat from freezing.
In contrast, warm conditions prevent bats from lowering metabolic rates, and hibernal stores are
depleted too rapidly. While winter survival can be completely dependent upon stored reserves,
brief warm spells may also permit bats to supplement reserves by foraging and drinking
(Ransome 1990).

In addition to temperature and relative humidity, physical environment is another important
feature of suitable hibernacula (Ransome 1990). The hibernacula must contain an area that
affords bats protection from predators. Bats are unable to evade predators during hibernation.

Thermoregul ating behaviors exhibited by bats vary according to species (McNab 1974, Ransome
1990). Two of the more common behaviors adopted as means of maintaining stable
temperatures are clustering and roosting within cracks and crevices (McNab 1974, Ransome
1990). If ahibernaculum microclimate becomes unsuitable, the bat will arouse from hibernation
and seek conditions that are more favorable. Such movement may involve simple shifting within
the hibernaculum or may require complete site abandonment and rel ocation (Ransome 1990).

!, noctivagans, L. borealis and L. cinereus are considered migratory.
“No winter records have been recorded for Myotis evotis in the Black Hills.
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The habit of forming hibernation clusters can put large segments of bat populations at risk.
Disturbing a small number of batsin a cluster may result in a cascade effect. The movement of a
few batsin contact with other hibernators could disturb alarge percentage of the collective roost
(Thomas 1995). Identifying such sites and protecting them from disturbance is an important
component of any conservation strategy for bats in the Black Hills.

Arousal from hibernation is extremely demanding on stored energy reserves. Each arousal that
elevates a bat’ s body temperature to permit flight can cost 10 to 30 days of hibernal reserves
(Tuttle 1991). Frequent disturbances within hibernacula can result in exhaustion of energy
reserves resulting in starvation (Ransome 1990). Unusually cold winters or poor foraging
seasons can result in lower hibernal reserves, thereby increasing susceptibility to disturbance
(Tuttle 1991). In addition to environmental causes of arousal, human disturbance can be
deleterious. Examples include spray-painting cave and mine interiors, constructing campfires,
and discharging fireworks. Less obviousistheincrease in ambient temperature caused by body
heat dissipation and lighting sources. Noises generated by movement and talking can also
disturb hibernating bats (Thomas 1995). Complete arousal from hibernation can be prolonged
with the bat awakening after the source of disturbance has departed, leaving those responsible
unaware of their impact.

Historically, hibernal requirements were probably met by the abundant natural caves found
throughout the limestone periphery of the Black Hills. Based upon numbers, the largest known
hibernaculain the Black Hills are located in natural caves. Through avariety of circumstances,
many natural caves are no longer suitable. Commercial cave development, natural erosion, and
human disturbance all contributed to a reduction in the number of available hibernacula.

Mining created artificial roosting and hibernacula alternatives for seven of the hypogeal bat
speciesin the Black Hills. However, given the minimal amount of research conducted to date on
mine utilization, it is difficult to determine the role mines play in sustaining bat populations. This
relationship remains one of most important areas yet to be investigated. One abandoned mine
identified in Custer County during the winter of 2002/03 contained the third largest collective of
Corynorhinus townsendii yet identified in the Black Hills.

In the Black Hills, bats generally begin arriving at hibernaculain late September or early
October. Depending upon weather conditions and the species, bats hibernate from October until
April. Based upon observations of banded bats, hibernacula also serve as night roosts
throughout the summer season. With two exceptions, all positive identifications in hibernacula
were of bats banded at the same roost during the summer months.

Jewel Cave National Monument, located 18.5 km west of Custer, SD, is the largest known
wintering site for bats in the Black Hills (Choate and Anderson 1997). Recent winter surveys
yielded total counts of approximately 1200 bats comprised of seven species (Choate and
Anderson 1997). These include: Corynorhinus townsendii, Myotis ciliolabrum, Myotis
lucifugus, Myotis septentrionalis, Myotis thysanodes pahasapensis, Myotis volans, and Eptesicus
fuscus. Jewel Cave serves as hibernaculato one of the largest known collectives of

12



Corynorhinus townsendii in the western United States (Worthington and Bogan 1993). As such,
its ecological importance cannot be over-emphasized.

In addition to providing winter respite to resident species, Jewel Cave also contains large
numbers of bats that are known to travel great distances to hibernacula (Fenton and Barclay
1980). For thisreason, this cave may represent an important wintering location for bats from
outside the immediate Black Hills region (Worthington and Bogan 1993).

While it is unknown when bats began using Jewel Cave, it has been an important hibernaculum
since at |least the 1950's (Worthington and Bogan 1993). Summer use of the caveis generally
limited to night roosting, though small numbers were documented using the site as a day roost
(Choate and Anderson 1997). All speciesthat hibernate there have been documented using the
site as anight roost (Choate and Anderson 1997, Mattson and Bogan 1993).

The documented success of this location as a hibernaculum for such awide variety of speciesis
likely attributable to two factors. First isthe diversity of microclimate conditions found within
the cave. As has been noted, differences in hibernaculum selection among species are well
documented. The present number of species attests to the range of conditions.

The second important factor isthe limited level of disturbance characteristic of the site. Bat
access to the cave is viathe original entrance, which is gated to restrict human access (Mattson
and Bogan 1993). No winter tours are conducted through hibernal areas, and accessis restricted
from October through April to minimize disturbance to the bat population (Kate Cannon
personal communication).

Reproduction

While significant variations occur among species, there are some general characteristics common
to bat reproduction that are important considerations for conservation strategies.

In general, mating occurs in the fall of the year (Racey 1982). Females store the male's sperm
until spring, whereupon fertilization and implantation occur (Racey 1982). Given poor
environmental conditions, females can delay fertilization, implantation, and even gestational
growth of the embryo by entering torpor until conditions are suitable (Racey 1982). Increased
levels of precipitation and the resultant decrease in foraging activity delay reproduction and may
prevent breeding entirely in some individuals (Grindal et al. 1992, Racey 1982).

Females begin to form maternity roosts upon emergence from hibernation in the spring. Such
roosts are collectives of females that may have traveled to the site from awide area.
Requirements for such sites vary by species. Two important factors are proximity to foraging
areas and roost temperature (Racey 1982).

Bats generally give birth to asingle dltricial pup and only once ayear. Asduring hibernation,
bats are particularly susceptible to disturbance at thistime. Disruption of maternity roosts can
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result in reabsorption of the embryo or spontaneous abortion. Disturbance at nursery roosts can
result in the abandonment of non-volant pups.

In some species, nursery roosts may be completely different sites from maternity roosts. Again,
proximity to foraging areas and roost temperatures are common requirements (Tuttle and
Stevenson 1982). Warm roosting temperatures hasten parturition and devel opment of the
juveniles (Racey 1982). A roost's proximity to foraging areas is particularly important before the
pups are volant (Tuttle and Stevenson 1982). Females have very high energy demands during
thistime of year. Long flights to foraging sites consume high levels of energy. Additionaly,
females must return to the nursery roost periodically throughout the night to nurse offspring.
Once pups are volant, mastering foraging technigue and accumulating body weight for

successful hibernation are more efficient in areas with high insect densities close to the roosting
site (Tuttle and Stevenson 1982).

Nursery roost members begin to disperse in the late summer and early fall when bats either
migrate or return to hibernacula. Low reproductive rates, susceptibility to disturbance, and
specific roost requirements are three important elements that underlie the need for conservation
strategies and habitat management.

Night Roosts

Night roosts serve avariety of functions. One of the more important functionsisto provide a
resting site following a period of foraging (Kunz 1982). Generally, night roosts are found close
to foraging areas and provide bats a secure resting spot for digesting and socializing (Kunz
1982).

While some individuals may be opportunistic in night roost selection, larger collective sites (e.g.
caves, mines, buildings) found in the Black Hills are not atypical. Many smaller cavesin the
Hills are used exclusively as night roosts by several bat species. All caves and minesidentified
as hibernacula are also used by those same species as night roosts throughout the summer.
Segregation of species at night roosts has not been observed in the Black Hills. One cavein the
northern Hills[T5N R5E Sec 28] yielded al eight species known to roost underground during a
single evening's netting (Tigner and Aney 1994).

Night roosts frequently contain scattered droppings throughout the interior. In addition, some
species transport larger prey back to a favorite feeding perch within a night roost beneath which
small piles of droppings and discarded insect parts may be found. One sheltered porch of an
abandoned cabin, used as afeeding perch by C. townsendii, contained a piling of moth wings and
other assorted insect bits that was 3 cm in depth.

Seasonally, night roosts within the interior of the Black Hills demonstrate very different patterns
of use. Following hibernation, until mid-summer, bats netted at night roosts were almost
exclusively adult males. This capture pattern continues until late summer when adult females
and juveniles are routinely caught having returned from nursery roosts. Evidence for this
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movement was displayed by the recovery of abanded M. septentrionalisin a building nursery
roost at the periphery of the Black Hills near Sturgis, SD. The closest banding site was a night
roost 13 km away.

Roost Fidelity

As noted, bats require specific roosting habitat that typically are used from year to year by the
same bats and successive generations. Human residents of buildings with bat maternity roosts
often notice and comment upon such seasonal use when seeking assistance with roost
management. Accumulations of droppings frequently attest to the repeated use of summer
roosts.

Strong roost fidelity may be due to arelative scarcity of suitable sites (Kunz 1982). This may be
particularly true where bats continue to roost at sites with high disturbance levels. In addition,
the permanency of the structure housing the roost may affect the degree of fidelity (Kunz 1982).

An understanding of roost fidelity and its potential impact on population dynamicsis an
important component for habitat managers. In arecent review of the literature on this subject,
Lewis (1995) presents three benefits of roost fidelity. First, sites that provide high quality
roosting conditions are more likely to show persistent use. Repeated use of quality sites
eliminates energy depleting searches for alternate roosting sites.

Second, sites whose conditions are improved by occupancy may demonstrate higher levels of
fidelity. The maintenance of roost microclimate resulting from collective inhabitance, as found
within nursery roosts, may promote roost fidelity.

The third benefit is that of maintaining social relationships with other members of the species.
For females that form maternity and nursery collectives, roost fidelity can serve to facilitate the
collective's formation (Lewis 1995).

In addition to nursery roosts, site fidelity to night roosts and foraging areas has been observed in
species residing in the Black Hills. While only limited information on reproductive behavior has
been collected for most of the region's species, some differences have been noted. M. lucifugus
and E. fuscus both demonstrated strong fidelity to maternity and nursery sites.

In contrast, maternity and nursery roosts of M. t. pahasapensis frequently change roost sites
though some evidence of reuse may indicate afidelity to a network of roosts (Cryan and Bogan
1996).

Mattson's (1994) study of L. noctivagans also demonstrated frequent roost-changing activity in
maternity roosts. Such activity suggests potential benefits exceed the liabilities associated with
frequent roost relocation (Cryan and Bogan 1996). Benefits may include avoidance of
disturbance or parasites, predator evasion, roost microclimate selection, and minimization of
flight distance to foraging areas (Lewis 1995).
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Predation

Little information has been reported from the Black Hills on bat predation. Mattson (1995)
observed owl predation on a probable juvenile Lasionycteris noctivagans resting on the bole of a
roost tree. The species was thought to be an eastern screech-owl (Otus asio) or a northern saw-
whet owl (Aegolius acadicus).

Backlund (personal communication) identified a skull of L. cinereus from the pellet of what was
thought to be along-eared owl (Asio otus) collected 100 km east of the Black Hills. Owlsare
one of the more common predators cited in the literature though no predators are known to be bat
specialists (Fenton 1992).

While no evidence has been collected for owl predation at larger roosting sites in the Black Hills,
Tuttle and Stevenson (1982) note that owl predation may be disrupted by human presence.
Direct observation of predation at caves was made only while observers were concealed within a
blind using night vision equipment.

In March 1992 two C. townsendii were identified hibernating in the lowest chamber of a natural
cave [T3N R6E Sec 29]. While droppings and nests of the bushy-tailed woodrat (Neotoma
cinerea) were present throughout the cave, no nests were located in the chamber in which the
bats were hibernating. In November 1993 two C. townsendii were found in the same location,
and a bushy-tailed woodrat nest had been constructed in the chamber. While two bats were
observed hibernating in November of 1993, only a portion of asingle forearm with a small
attachment of wing membrane was found during a survey conducted in February 1994. It was
located near the previously mentioned nest amid pieces of collected litter, providing
circumstantial evidence of possible predation by this rodent species.

Raccoons (Procyon lotor) were frequently found in abandoned mines during winter surveysin
the Black Hills. While no direct observations have been made in the Black Hills, this speciesis
known to prey on bats (Barbour and Davis 1969). The same authors reported frequent predation
of L. borealis by blue jays (Cyanocitta cristata). Other records of predation in the Black Hills
include skunk, marten, voles, snakes, and raptors (Herreid 1961, Martin 1961, Sperry 1933,
Nagorsen and Brigham 1993).

One of the more common predators is the domestic cat. Given the close association between

many bat species and buildings, it is not a surprising relationship. In the United Kingdom,
domestic cats are considered the single greatest predator of bats (Richardson 1985).
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SPECIESACCOUNTSAND IDENTIFICATION

"Bats are such unusual creaturesthat some effort isrequired to think of them asactual animalslivingin a
world of common sense and concretereality.” D.R. Griffin Listening In The Dark

The following pages provide individual descriptions of the bat species found within the Black
Hillsregion. Theseinclude general descriptions of physical characteristics with an emphasis on
points that aid in distinguishing species. For amore definitive key, see van Zyll de Jong (1985).

A brief natural history for each speciesis also provided. This section includes information on
seasonal roosting requirements, reproduction, and range. Wherever possible, such information is
based upon observations made within the Black Hills. References are made to northern and
southern Black Hills. Such references indicate an area north or south of aline bisecting the
region that runs through Rapid City, SD. In the interest of protecting roosting sites, specific
locations to all sites referenced in this report are filed with the South Dakota Department of
Game, Fish and Parks, Black Hills National Forest, and Wyoming Game and Fish Department.

In-hand identification of most Black Hills bat speciesisfairly straightforward. The Myotis
species are at times difficult to distinguish owing to individual variation found within identifying
characteristics. The following descriptions attempt to highlight features most common and
useful inidentification of speciesin the Black Hills. Sex determination is easily accomplished
with a captive animal, as males display a conspicuous penis. Roosting posture generally
prevents sex identification during hibernation when individuas cannot be disturbed.

Juvenile field identification is achieved by illuminating through the metacarpal-phalangeal joints
within the wing membrane. Incomplete bone ossification at the joints in juveniles appears as
translucent bubbles within the distal ends of bones. 1n adults, this characteristic is absent. These
bubbles become less apparent with age and by summer's end are difficult or impossible to
identify in juveniles born in the spring. Juvenile joints frequently give arounded, more swollen
appearance when compared with adult joints. However, given individual variation, age
identification based solely on the latter of these two characteristicsis likely to be lessreliable.

Pelage color is not areliable characteristic for species identification because of the substantial
differences occurring within species. The exception to thisruleisthe Eastern Red Bat (L.
borealis), which generally displays a pelage significantly different from other species found
within the Hills.

See TABLES 3 and 4 for forearm measurements and weights.
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Myotis ciliolabrum® (Western Small-footed Myotis)

M. ciliolabrumisthe smallest bat in the Black Hills with an average forearm length of 31.27 mm
and average weight of 5.72 gm. The calcar is keeled and as noted by its common name, the foot
issmall with average length being 6.5 mm (van Zyll de Jong 1985). The skull has a flattened
appearance, and the ears are relatively long with a narrow tragus approximately half of the ear
length. Though variationsin color exist, it isfrequently seen with near cream-colored pelage,
lighter ventrally accentuated by a black mask, ears, and membranes.

M. ciliolabrumis ayear-round resident of the Black Hills. Regarding behavior, itisavery
gentle bat when handled properly. While this speciesis common, local populations are usually
small in number though exceptions do occur. The largest number captured during asingle
evening's netting occurred at the historic entrance of Jewel Cave National Monument. On
8/5/93, Mattson and Bogan (1993) reported capturing 93 individuals, consisting of 80 males and
13 females.

At this same location, Turner (1974) reported an evening's capture of 48 individuals, 43 males
and 5 females, on 7/24/68. These captures occurred within a span of three hours (Barbour and
Davis 1969).

Another large group, 27 individuals consisting of 17 males and 10 females, was netted entering a
cave [T3N R6E Sec 32] on 9/2/92 (Tigner unpublished data). Between 1992 and 1995,
excluding the preceding references, average capture rate for this species at night roosts
throughout the Black Hillswas 3.5 individuals (Tigner unpublished data).

The largest known hibernation site for this species was an abandoned mine near Mystic, SD
[T2N R4E Sec 33]. The site was an adit with a single southwest-facing portal. 1t was
approximately 110 metersin length with several short drifts and rooms. This mine had been
monitored since 1992 yielding consistent bat numbers during winter surveys. Totals for M.
ciliolabrum: 1992:21, 1993:15, 1994:21, 1995:18, 1998:38. Five other species used this mine as
a hibernaculum. Asis common with many of the Black Hills' mines, the portal was located in
unstable material and collapsed sometime during 1999. Such events serve to highlight the
importance of identifying and protecting the remaining sites providing suitable bat habitat.

During foraging, the flight pattern is slow and erratic with orienting echolocation calls
characterized by more rapidly emitted pulses than other Black Hills species. Based on studiesin
other areas, M. ciliolabrum feeds primarily upon small insects, such as Diptera, Coleoptera,
Cicadellids, and Trichoptera (van Zyll de Jong 1985).

This species characteristically hibernates individually, and movement is minimal. Our data
indicate little change in hibernacula populations between November and February. M.

YEarlier literature has referred to this species as Myotis |eibii or (earlier) Myotis subulatus (Say bat)
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ciliolabrumis commonly found hibernating in mines and caves. No clusters have been observed
in the Black Hills. Martin and Hawks (1972) report finding a single crevice containing four
individualsin anatural cave in the southern Hills. It isfrequently found to inhabit narrow
crevices but also roosts on the surface of vertical walls and from ceilings. Both behaviors have
been observed simultaneously by different individuals within the same hibernaculum.
Frequently forearms are splayed outward away from the body during hibernation. Such
posturing behavior is likely to be thermoregulatory, designed to disperse body heat and lower
body temperature (Bakken and Kunz 1988). It prefers cooler, drier hibernacula and is frequently
found at the same winter sites as C. townsendii.

Although no exact locations of maternity or nursery roosts have been identified in the Black
Hills of South Dakota or Wyoming, the region’ s numerous rocky outcrops and crevices seem to
offer abundant summer roosting sites. Tuttle and Heaney (1974) describe nursery roosts in the
Badlands of South Dakota, 115 km east of the Black Hills, as cracks and crevicesin the clay and
volcanic ash mixture characteristic of the area. All roosts contained up to four lactating females.
Females typically give birth to asingle pup (Barbour and Davis 1969), though twins were
reported at aroost in the Badlands of South Dakota (Tuttle and Heaney 1974).

Adult females and juveniles were commonly netted at night roosts throughout the Black Hills
during the active time of year. In contrast, from spring through midsummer, captures at night
roosts of Eptesicus and other Myotis species were nearly always adult males. This suggests that
femal es select maternity and nursery roosts in the Hills proper and do not move to other areas.
Elevational gradient has been suggested as an important determinant in formation of
maternity/nursery roosts (Cryan and Bogan 2000).

In contrast, M. ciliolabrum may be able to achieve roost thermal requirements by selecting sites
that mitigate temperatures based upon other factors. One such roost, near an abandoned mine on
Custer State Park, existsin rock outcroppings at an elevation of approximately 6250 feet.
Towering well above the surrounding forest canopy, these rock faces have a clear southerly
exposure. Summer surveys during 2001 and 2002 have included mist netting a small pool
immediately adjacent to these rock faces. Both years have yielded en masse captures of lactating
females of this species. Approximate number of bats arriving collectively at this pool was ten.
Early capture times, before and at sunset, support the assumption that there is a nearby nursery
roost.

Another explanation for wider distribution of reproductive females and smaller local populations
may be the result of prey availability. Diet analysis might provide information concerning
varying population density.

Although successfully captured at night roosts with both mist nets and harp traps, its small size
often allows escape from the latter. It frequently becomes blocked and entangled by the first
bank of strings, but escapes by retreating. Despite its small size, thisbat is a strong flier and can
take off from alevel surface.
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For bats in general, small access points into roosts increase predation threat and may be avoided
(Tuttle and Taylor 1994). M. ciliolabrum demonstrates the widest acceptance of restrictive roost
entry size at hibernacula. One example is based upon observations made at a natural cave on
private property near Rapid City, SD. The only access into the cave was viaa ceramic drain tile
inserted into a solid wall built by the cave's owner to prevent unauthorized entry. Thetile,
approximately 15 cm in diameter and 35 cm in length, was installed to provide access to the
solid door's locking mechanism. It is uncertain whether this bat can fly through this opening
without landing given the narrowness and irregularity of the approach to the closure wall, which
is approximately 20 m from the access point. Three M. ciliolabrum were the only bats identified
using this site as a hibernaculum.

Based on existing information, hibernacula selection is somewhat of a paradox. High body fat to
mass ratios allow large speciesto use relatively cold, dry hibernacula (Ransome 1990). Fat
reserves serve as a buffer against harsh or fluctuating hibernacula conditions. Given its
diminutive size, this species clearly does not fall into this category. However, it may be able to
avoid harsh conditions by selecting crevices.

At present levels of understanding, the principle threat to this species may be the availability of
suitable hibernacula. This supposition is probably trueif, as has been suggested, abundant sites
for maternity and nursery roosts are available throughout the natural terrain of the Black Hills.
More information is needed on maternity and nursery roosts and hibernacula requirements for
this species.

Reproductive females were recorded from both the northern Hills (one pregnant female on
7/5/94 at a natural cave night roost [T3N R6E Sec 32]) and southern Hills of South Dakota (one
pregnant female while foraging on 7/7/95 at Lower Woodcock Spring).

L actating females were captured on 7/14/93 (foraging, Keystone, SD sewage lagoons) and
7/7/94 (foraging, Hazelrodt Picnic Ground, SD). Post-lactating females were captured on
8/17/94 and 9/9/94.

Earliest capture of avolant juvenile was on 7/24/68 entering Jewel Cave (Turner 1974). Other
captures of juveniles:

7/31/92 - eight entering natural cave [T3N R6E Sec 32]

8/05/92 - three entering natural cave [T3N R6E Sec 29]

8/27/92 - two entering natural cave [T4N R5E Sec 12]

9/11/93 - one netted foraging at Roby Spring (Mattson 1994)

9/13/94 - one entering natural cave [T5N R5E Sec 28]

9/20/94 - three entering natural cave [T3N R6E Sec 28].

Three banded individuals, 2 adult male and 1 adult female, have been recaptured. All three

occurred at two natural cavesin the northern Hills. Both sites serve as summer night roosts for
both sexes where they were originally banded.
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A banded female was found hibernating high on an interior wall in the first cave [T4AN R5E Sec
16]. Height prevented reading the band. This same cave, surveyed on 3/4/93, served as a
hibernaculum to a banded male found head-down in a vertical crevicein the ceiling.

A banded adult male was recaptured at the second cave [T3N R6E Sec 32] on 6/26/95. It was
banded at the same site on 9/2/92. Age could not be determined at banding.
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Myotis evotis (Long-eared Myotis)

M. evotisis of medium size, with an average forearm length of 38.17 mm and an average weight
of 7.5 gm. M. evotis generally has a shorter forearm, range 36-41 mm, than M. t. pahasapensis,
range 40-43 mm. Total ear length isagood distinguishing feature. The ear length, 17-22 mm, is
substantially longer than that of M. septentrionalis, 15-18 mm, and proportionally longer than M.
t. pahasapensis, 19-20 mm (van Zyll de Jong 1985). When pressed forward, ears extend a
minimum of 5 mm beyond the nose tip and overall ear length exceeds 50 percent of the forearm
length. M. evotis has variable brown pelage with contrasting blackish ears and wing membranes.
Individuals caught in the Black Hills have darker brown pelage.

Very little information regarding winter hibernation exists, but M. evotis may use caves and
mines (Manning and Jones 1989). No winter records were recorded for this speciesin the Black
Hills. This speciesisfound in awide variety of habitat types though most are associated with
forested areas (Manning and Jones 1989, Nagorsen and Brigham 1993). M. evotisforages on a
variety of insects with beetles and moths comprising most of the diet (Black 1974).

This report represents an extension in range for this species as only one confirmed specimen has
been reported from Harding County in the northwestern corner of the state (Andersen and Jones
1971, Jones and Choate 1978). Earlier specimens from the Hills purported to be M. evotis were
determined to be M. t. pahasapensis (Jones and Choate 1978). Identification of M. evotis has
been made in the field based on the following description by van Zyll de Jong (1985). M. evotis
exhibits a dlightly shorter forearm than M. t. pahasapensis with alonger overall ear length.
There is no conspicuous fringe around the free edge of the uropatagium on M. evotis, though
slight inconspicuous fringes do occur. The fringe on M. evotisis sparser than on M. t.
pahasapensis. Variation in the degree of conspicuousness can make the distinction between
these two species difficult. Overall ear length was used as the determining factor. Bats whose
ears, when pressed forward, extended 5 mm beyond the nose tip and were greater than 50
percent of the forearm length were classified as M. evotis.

M. evotis was captured at night roosts in both mist nets and harp trap. Six adult males were
netted at night roosts in the northern Black Hills of South Dakota (T3N R6E Sec 32; T5N R5E
Sec 28; T4N R5E Sec 16), one adult female and one adult male were netted foraging over a
small woodland pond in Wyoming (T55N R63W Sec 26), one male was netted over a stock tank
near Jewel Cave National Monument, and one nursery roost was found near Sturgis, SD. One
non-reproductive adult female was netted foraging adjacent to the Cheyenne River near Cascade,
SD.

The nursery roost, comprised of approximately 20 to 25 individuals, was located (7/26/93) in the
attic of an older, two-story brick building, constructed circa 1900, in Sturgis, SD. Based upon
observed variation in body size, this figure includes juveniles. The bats were roosting at the
edge of alarge metal exhaust vent under adjacent flashing and roofing. The cluster roosting
location was characterized by access to both the outside and interior of the attic, though
numerous other access points were available throughout the attic.
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One non-reproductive adult female was roosting approximately 1 m from the area containing the
rest of the roost. Because of the longer ear length and distance from other bats, this female was
captured by hand for examination. Though no measurements were taken, ear length was greater
than 50 percent of the forearm length with ear tips extending well beyond the nose tip. Fringe on
the free edge of the uropatagium was very sparse and finer than typically seen on M. t.
pahasapensis. When returned to its roosting spot, the bat quickly rejoined the others. The roost
was used during the summer of 1993, but not during 1994 or 1995. Extensive restoration, which
included construction work in the attic coupled with simultaneous work in adjacent buildings,
may have caused the bats to abandon the site.

Priday and Luce (1995) reported three captures northwest of Sundance, WY. Thefirst was
netted at a night roost in amine on 6/20/94. The remaining pair was netted over a nearby stream
approximately 400 m away .

Based on capture data this bat appears to be less abundant than M. t. pahasapensis. Range for
this speciesincludes all of the Black Hills.
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Myotis lucifugus (Little Brown Myotis)

M. lucifugus, medium in size, has an average forearm length of 37.49 mm and an average weight
of 8.33 gm. The calcar is not keeled, which helps distinguish it from M. volans. Ear lengthis
less than M. septentrionalis and does not extend beyond the nose tip when pressed forward.
Tragusis blunt and approximately half the length of the ear. Pelage color varies considerably
ranging from light or medium brown to very dark brown, and it displays a characteristic glossy
appearance that helps distinguish it from morphologically similar M. volans. Wing membranes
and ears are dark brown.

M. lucifugus is common throughout the United States and abundant in the Black Hills. Itisthe
current record holder for age longevity at over 34 years (Davis and Hitchcock 1995). Thisisone
of the more opportunistic species both in foraging habits and roost selection (Fenton and Barclay
1980). It can be found in avariety of habitat types and is known to roost in buildings, caves,
mines, and trees (Fenton and Barclay 1980). M. lucifugus commonly feeds flying low over
water surfaces with a shallow wing beat. Aquatic insects comprise alarge portion of this
species diet (Fenton and Barclay 1980).

Asis common with many Vespertilionid species, males roost individually or in small groups
during the summer months, segregated from females. As evidence of its opportunistic roosting
characteristics, maternity roosts are now found more commonly in buildings than in natural
roosting sites (van Zyll de Jong 1985). Trees aso function as nursery roosts (Fenton and
Barclay 1980). Inthe Black Hills, all known maternity and nursery roosts are in buildings.

Females give birth to a single pup with juveniles becoming volant at three weeks of age (Fenton
and Barclay 1980). The earliest volant juvenile was captured (7/4/70) near Custer, SD (Turner
1974).

Four maternity and nursery roosts were identified in both the southern and northern Black Hills
and all show signs of a high degree of roost fidelity. All known maternity and nursery roosts for
this species are located within 0.5 km of water. In South Dakota, the largest known maternity
roost islocated within an attic at a camp near Custer State Park. This roost was first recorded
during the summer of 1970 when it contained 100 to 150 adults (Turner 1974). It was estimated
to contain 200 bats during the summer of 1993 (Mattson 1994).

Another large maternity roost of approximately 100 individuals was identified in the gable of a
two-story wood framed house near the McNenny Fish Hatchery in South Dakota (6/15/93).
Because of extensive renovations, including complete removal of the roof, approximately 100
bats were hand-captured from behind a shutter (6/24/93). Thirty-five individuas, all pregnant
femal es, were banded.

A separate roost containing 20 pregnant females was found on the same evening approximately 1
km from the first roost in the attic of a building at McNenny Fish Hatchery. The fourth
maternity roost was located in the attic of atwo-story brick building near Sturgis, SD on 7/26/93.
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Approximate roost size was 50 adults. Surveyed the following year (7/6/94), this roost contained
approximately 100, which included some juveniles of the year.

With the exception of C. townsendii, thisisthe only species for which a probable maternity roost
was identified underground. On 5/20/93, a natural cave [TSN R5E Sec 28] near Sturgis, SD
contained a cluster of 18 individualsincluding three banded females. Bands were not read to
minimize disturbance to the roost. The cluster was located in a dome above a main passage.
Females of this species were banded previously at this location.

M. lucifugus was routinely captured with mist nets and harp traps at night roosts throughout the
Hills though usually in smaller numbers. During the spring and early summer, captures at night
roosts were comprised amost exclusively of adult males. Absence of females at thistime was
likely dueto their congregation in maternity and nursery roosts in other areas (Turner 1974).
Juveniles and adult femal es became more common at night roosts during the latter part of the
summer and early fall.

Two cavesin the northern Hills yielded the highest capture rates [T3N R6E Sec 32 and TSN R5E
Sec 28]. Both sites were monitored during the winters of 1992-1995 with neither being used as a
hibernaculum. On 9/2/92, the former of the two caves yielded 25 individuals, 20 males
including one confirmed juvenile and 5 females; while the latter, on 9/9/92, yielded 29
individuals, 15 males and 14 females.

The largest number of M. lucifugus netted at a foraging site was 42, netted within one hour at the
sewage lagoons of Jewel Cave National Monument. These bats probably were a portion of the
bats known to roost at Jewel Cave (Cryan and Bogan 1996).

This bat hibernated only in sites, including natural caves and mines, with relatively high
humidity including natural caves and mines. During hibernation, individuals were often found
with droplets of condensation covering the entire body. Conservation strategies for this species
should include protection of hibernaculathat contain relative humidity greater than 90 percent.

The largest hibernaculum in the Black Hillsfor this speciesis Jewel Cave. The Dungeon Room,
in which most of the M. lucifugus and M. volans hibernate, has arelative humidity of greater
than 90 percent. These species apparently arrive at similar times with numbers remaining
constant throughout the winter season.

Another natural cave [T3S R2E Sec 3], 15 km north of Jewel Cave, also serves as a hibernation
site to large number of Myotis. Approximately 300 individuals were recorded during winter
surveys with largest numbers comprised of M. lucifugus and M. volans. These two species are
morphologically similar and, owing to the height of hibernating clusters, not easily
distinguishable during hibernation. Based upon observations at this site, M. lucifugus and M.
volans have atolerance to limited roost entry size. While the areain which the bats hibernate is
spacious, ceiling height is approximately 3-4 m, access requires flight through a narrow passage.
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Given M. lucifugus' affinity for roosting within man-made structures, its maternity and nursery
roosts may be at greater risk than species relying upon more natural roosting sites. As such, this
species is one that should benefit from an increased public awareness of bat-related benefits.
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Myotis septentrionalis'  (Northern Myotis)

M. septentrionalisis a medium-sized bat with an average forearm length of 36.07 mm and
average weight of 7.13 gm. It isdistinguished primarily by its ear length and tragus. Average
overall ear length is 16.4 mm. This measurement is greater than M. lucifugus, 13.8 mm, and M.
volans, 13.3 mm, but less than M. thysanodes, 19.5 mm, and M. evotis, 19.8 mm (van Zyll de
Jong 1985). Thetragusislong, narrow and pointed at thetip. M. septentrionalis frequently has
amask that is balder than similar Myotis species. Membranes, ears, and mask are generally
medium to dark brown.

This bat routinely displays an aggressive attitude when netted. It constantly vocalizes from time
of capture until release and frequently attempts to bite handlers. Illumination by flashlight in
roosts often caused this bat to vocalize. Little information exists on the dietary preferences of
this species, though some evidence indicates it is a generalist (Nagorsen and Brigham 1993, van
Zyll de Jong 1985).

M. septentrionalis is abundant throughout the Black Hills region, however, winter occurrence
was only recently confirmed (Worthington and Bogan 1993, Tigner and Aney 1993, Tigner and
Aney 1994). During the course of one survey conducted between 1992 and 1995, only seven
hibernating individuals were located (Tigner and Aney 1994, Tigner unpublished data). There
are no hibernation records in Wyoming (Bob L uce personal communication). Sites selected for
hibernation include both natural caves and abandoned mines.

Several common features are exhibited by all hibernaculawhere this species was identified. The
first of theseisrelative humidity greater than 90 percent. All sites contained standing water with
condensation accumulations throughout the interior. All bats roosted in crevices protected from
normal airflow. Of the seven hibernaculaidentified for this species, five are abandoned mines
and two are natural caves. The abandoned mines, varying in interior length from 5 m to 200 m,
contained short side drifts off the main adit, and all possessed standing interior water. Crevices
in these side workings were selected for hibernation. Three of the adits were completely sealed
by snowfall.

The first natural cave hibernaculum [T5N R5E Sec 29], near Sturgis, SD, has a history of human
disturbance. Shortly after this site was identified, in mid-December 1994, a campfire was built
in the cave'sinterior causing abandonment by hibernating bats for the balance of the winter.

There were only a handful of records noted from the second natural cave, Jewel Cave National
Monument (Worthington and Bogan 1993). Given this species apparent affinity for crevices,
they may be easily overlooked.

The largest number of M. septentrionalis found in a hibernaculum in the Black Hillswasin an
extensive abandoned mine near Hill City, SD. A conservative count from the survey conducted

YEarlier literature referred to this species as Myotis keenii or Keen's Myatis.
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during the winter of 2002/03 was forty individuals. Similar numbers were found during the
site’sinitial survey during the winter of 2000/01.

M. septentrionalis was captured at night roosts with both mist nets and harp trap. Only one
maternity or nursery roost was located within the Black Hills (Tigner and Aney 1994). It was
identified on 7/6/94 near Sturgis, SD in the roof apex of atwo-story brick building. The roost
was comprised of approximately 75 individuals, including juveniles. A banded adult female was
observed within the main cluster, but to minimize disturbance the band was not read. The
closest banding site was a cave night roost approximately 13 km from thislocation. The
observation of this banded female provides direct evidence of movement from within the Hills to
amaternity roost at the periphery. Thisidentification also indicates the possibility of locally
important maternity and nursery roosts.

A small maternity and nursery roost containing less than 10 individuals was identified in Wall,
SD (6/30/94) approximately 110 km east of the Black Hills. One lactating female was captured
emerging from beneath shake roofing of a United States Forest Service visitor center building.

Thirty-seven juveniles were netted between 1992 and 1995 (Tigner unpublished data). During a
single evening's netting (8/18/92), 13 of these juveniles, 12 males and 1 female, were captured
entering a natural cave night roost [T4N R5E Sec 16]. Seasonally, the earliest volant juvenile
was captured on 7/26/68 entering a natural cave night roost [T2S R2E Sec 17] (Turner 1974).
Three male juveniles were netted entering a cave [T3N R6E Sec 32] on 7/31/92.

Two post-lactating femal es were netted during the summer of 1994. On 7/29/94, the first was
netted while foraging at Red Bat Pond near Whitewood, SD. The second was captured on
8/11/94 entering a natural cave night roost [T4N R5E Sec 12].

Based on banding recoveries, M. septentrionalis demonstrates fidelity to night roosts. Eleven
banded individuals were recaptured. Seven recaptures occurred at night roosts where the bat was
originaly banded. Seven of these, all males, were banded as juveniles. The table below gives
the banding/recapture dates of these seven M. septentrionalis.
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Site Type Original Band Date Recapture Date Time Length
(Age at Banding) (Age at Recap)
Night Roost (Cave) 8/12/93 (J) 9/2/93 (J) 21 days
Night Roost (Cave) 8/18/92 (J) 9/16/92 (J) 29 days
Night Roost (Cave) 9/30/93 (J) 7/5/94 (A) 9 months
Night Roost (Cave) 9/2/92 (J) 8/12/93 (A) 11 months
Night Roost (Cave) 8/27/92 (J) 6/17/94 (A) 1 year 10 months
Night Roost (Cave) 9/9/92 (J) 8/24/99 (A) 6 years 9 months
Night Roost (Cave) 7/31/92 (J) 6/7/02 (A) 9 years 10 months

Myotis septentrionalis - NIGHT ROOST SAME SITE BANDING RECAPTURES

The remaining four recaptures may be evidence for fidelity to a specific foraging area or a home
range. One male juvenile has been netted on three occasions at the same stock tank. Captured
and banded on 5/31/94, Mattson (personal communication) recaptured this bat at the original site
24 days later. This same individual was again recaptured on 7/11/99 at the same location (Tanya
Dewey personal communication). The table below gives the details of these four recaptures.

Site Type Original Band Date Recapture Date[s] Time Length
(Age/Sex at Banding) (Age at Recap)
Stock Pond 8/11/92 (J/ Male) 6/23/94 (A) 1 year 10 months
Stock Pond 7/29/94 (A | Female) | 8/8/01 (A) 7 years
Stock Tank 5/31/94 (J/ Male) 6/24/94 (A) 7/11/99 5 years 1 month
(A)

Myotis septentrionalis - FORAGING SAME SITE BANDING RECAPTURES

More information is required on this species maternity roost habits. If characteristically found
in buildings, this species would benefit from increased public awareness of maternity roost
importance. Hibernacula requirements need further study. Given its affinity for crevices,
guantifying microclimate conditions as well as physical characteristics are two areas that warrant
further examination.
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Myotis thysanodes pahasapensis  (Fringed Myotis)

M. t. pahasapensisis a bat of medium size. The average forearm length is 40.82 mm and
average weight is 7.8 gm. The common name is derived from the fringe of conspicuous coarse
hairs around the free edge of the uropatagium. Aswith many identifying characteristics, the
fringeisvariable. Fringe variation does not appear to be age or sex related. Ears are longer than
other Myotis species with the notable exception of M. evotis. M. evotis displays a
proportionately longer ear than M. t. pahasapensis with overall ear length in M. t. pahasapensis
being less than 50 percent of the length of the forearm length (van Zyll de Jong 1985). Wing
membranes and ears are very dark to black in color.

M. t. pahasapensis known range is restricted to the Black Hills area (Jones and Choate 1978,
van Zyll de Jong 1985). Beetles represent the largest prey group but moths are also taken (Black
1974). Though ayear-round resident, hibernating individuals were difficult to locate. Because of
a preference to hibernate in cracks and crevices, identification is difficult. During the course of
surveys conducted during the winters of 1992-1995 atotal of 10 individuals were found
hibernating. Five of these were in abandoned mines, roosting individualy in crevices. The
remaining five, three of which were in crevices, were found in natural caves roosting
individualy.

| dentification during hibernation was made via the longer ear length, black membranes and
overall size. Two individuals were roosting on the surface of the rock. One was hanging, head
down, approximately 1.5 m from the floor on avertical surface. The other was hanging by both
feet from the ceiling, in aroom with maximum height of about 1 m, and swaying with the air
currents in the cave [T6S R5E Sec. 21].

The largest number of this species found hibernating in asingle location is four. This site,
surveyed in January 2003, is an extensive abandoned mine in the central Black Hills containing
standing water throughout itsinterior. Three were located in crevicesin the rock and one was
found on the rock’ s surface.

Given the comparatively low number of hibernating individuals discovered during the course of
the survey, itislikely this species prefers cracks and fissures for hibernation. Such behavior
would make location and identification difficult during winter. Martin and Hawks (1972)
reported finding this speciesin Jewel Cave, frequently hibernating while facing up avertical
wall and clinging to the surface by both feet and thumbs with forearms slightly splayed away
from the body. As noted under M. ciliolabrum, such posturing may be thermoregulatory in
nature employed to lower body temperature by increasing exposed surface area (Bakken and
Kunz 1988).

Using radio telemetry Cryan and Bogan (1996) conducted the most comprehensive study of
roosting habitat in the southern Black Hills during the summer of 1995. Males were found to
roost individually in rock crevices. Reproductive females formed communal maternity and
nursery roosts in rock crevices that averaged 18.9 individuals (Cryan and Bogan 1996).
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Maternity roosts were observed to move daily with evidence suggesting the possibility of roost
fidelity (Cryan and Bogan 1996).

Maternity roosts have been identified in the northern and southern Black Hills of SD (Cryan and
Bogan 1996, Tigner and Aney 1994). One maternity roost wasin an attic of atwo-story brick
building near Sturgis, SD (6/8/94). The roost was divided into two locations approximately 1 m
apart. Thefirst was around an exhaust fan midway between the apex of the roof and the floor of
the attic. The exhaust fan was located at the juncture of two wings of the building. The second
location was closer to the floor, still at the roofline, around a black, cast iron standpipe. Both
groups appeared to be of similar size, about 25 individuals, with apparent juvenilesin both.
Both sites appeared to contain crevices large enough for batsto exit. No bats were found during
asurvey of thissiteon 7/6/94. A single adult female was observed in this attic on 4/22/94,
although no evidence of previous parturition or pregnancy was noted.

The earliest recorded volancy for juvenilesis 8/10/68 (Turner 1974). This date compares well
with later survey work which netted three juveniles entering a natural cave night roost [T4N R5E
Sec. 16] on 8/18/92 and one juvenile netted foraging near Lower Woodcock Spring on 8/24/94.

M. t. pahasapensis was captured at night roosts with both mist nets and harp traps. The largest
number caught during a single evening (5/22/94) was 12 adults, 11 male and 1 female, netted at
Water Draw Spring (Mattson 1994). In addition, eight adult males and two non-parous females
were netted entering a natural cave night roost [ T3N R6E Sec. 32] on 9/2/92. One other
significant series of captures occurred at a night roost [T4N R5E Sec. 12] on 9/10/93. Within a
span of 15 minutes, eight individuals were netted entering the natural cave. Seven were post-
lactating females and one an adult male displaying canines with greater than 50 percent wear.
Effective closure of all openings at the cave's mouth was not achieved and other individuals were
seen entering the cave at this same time.

A total of 75 individuals, 54 males and 21 females, were banded between 1992 and 1995. Five
recaptures of banded individuals all occurred at the original banding site, all serving as night
roosts. Thefirst recapture was at acave [T4N R5E Sec 16]. Thisjuvenile male was originally
banded on 8/18/92 and weighed 7 gm. He was recaptured on 9/16/92 and weighed 10 gm.
Though recaptured within 30 days, the substantial difference in weights may be attributable to
recent foraging activity rather than body weight increase.

The second recapture was at a natural cave night roost [T2S R2E Sec 16]. An adult male was
banded on 8/25/94 and recaptured on 6/20/95. The three other recaptures al occurred at the
same location, anatural cave [T3N R6E Sec 32] serving as anight roost. Thefirst occurred on
5/20/94 and the last two on 9/20/94. All three adult males were originally banded on 9/2/92.

Males, when netted, were frequently found to have dirt or clay-like substance within their fur
and crevices of the wing membrane. Such deposits were clearly present in early evening
captures suggesting day roosting in soft soil crevices. One banded male, recaptured at a night
roost, was found to have dirt between the band and the forearm. This dirt easily fell away when
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the band was manipulated for removal and likely would have been groomed away by the bat.

evidence of injury to the bat was noted.

The following table provides alisting of band recaptures for this species.

No

Site Type Original Band Date Recapture Date[s] Time Length
(Age/Sex at Banding) (Age at Recap)

Night Roost (Cave) 8/18/92 (J/ Male) 9/16/92 (J) 29 days

Night Roost (Cave) 9/2/92 (J/ Male) 9/20/94 (A) 2 years

Night Roost (Cave) 9/2/92 (J/ Male) 5/20/94 (A) 1 year 9 months

Night Roost (Cave) 9/2/92 (J/ Male) 9/20/94 (A) 2 years

Night Roost (Cave) 8/25/94 (A | Male) 6/20/95 (A) 10 months

Myotis thysanodes pahasapensis — Band recaptures

Additional information is needed on the maternity and nursery roost requirements and habits for

this species. While roosts were found in a building and natural rock crevices, additional roost

locations would improve the knowledge base. The frequent relocation of maternity and nursery
roostsis unreported in this species and warrants additional study (Cryan and Bogan 1996).
Locally abundant captures may be indicative of unique or significant habitat characteristics

(Cryan and Bogan 1996). Such characteristics should be identified.

Hibernacula requirements also need to be quantified. It isfar more commonly identified during

the summer months than in winter hibernation. While thisislikely in response to an apparent

affinity for winter roosting in crevices, the extent to which these sites are available to this species

remains unknown.
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Myotisvolans (Long-legged Myotis)

M. volans is a medium-sized bat with an average forearm length of 37.93 mm and average
weight of 7.84 gm. Itisvery similar to Myotis lucifugus in morphology, and the two are often
difficult or impossible to distinguish during hibernation. It often displays a more dense line of
furring extending from elbow to knee on the ventral surface of the wing membrane. The calcar
has a distinct keel that isweak or lacking in M. lucifugus. Pelage is varying shades of dull
brown lacking the characteristic glossy sheen often found on M. lucifugus. The ears and wing
membranes are generally darker brown. Owing to its shorter rostrum and steep forehead (van
Zyll de Jong 1985), this species can occasionally be distinguished from M. lucifugus by the
smaller appearing head relative to body size (Tigner personal observation).

M. volansis one of the more common species found within the Black Hills and is a year-round
resident. It demonstrates close associations with coniferous forests, foraging throughout the
forest canopy (Barbour and Davis 1969) and feeds primarily on small moths (Whitaker, Jr. J.O.
et al. 1981a). Roosting sitesidentified in the Black Hills include caves, mines, trees, and rock
crevices (Cryan and Bogan 1996, Tigner and Aney 1994).

This bat hibernates in abandoned mines, but larger numbers were observed in natural caves with
the largest known population wintering in Jewel Cave. Aswith M. lucifugus, this species seems
to have an affinity for hibernacula with higher humidity. It is often found with droplets of
condensation covering the entire body while hanging from awall or ceiling. The largest
concentration in Jewel Cave was in the Dungeon Room where relative humidity is typically
greater than 90 percent.

As noted under M. lucifugus, another natural cave [T3S R2E Sec 3], 15 km north of Jewel Cave,
also serves as a hibernation site to alarge number of Myotis. Approximately 300 individuals
were recorded during winter surveys at this site, the largest proportion being M. volans and M.
lucifugus.

While two studies suggested M. volans to be the most common bat in the Black Hills (Turner
1974, Mattson and Bogan 1993), there is little information on its reproductive habits. In the
southern Black Hills, adult males have been found to roost solitarily during the summer in rock
crevicesin the southern Black Hills (Cryan and Bogan 1996). They are segregated from

femal es, which congregate in maternity roosts. Only two maternity and nursery roosts have been
identified for this speciesin the Black Hills.

The first roost was located in the attic of an H-shaped two-story brick building near Sturgis, SD.
The roost identified on 7/6/94 was comprised of approximately 75 individuals, including non-
volant pups. The pups were in one cluster of approximately 30 individuals, which included
adults, near the apex of the roof against a brick wall. The remaining bats roosted in smaller
clusters or individually throughout the same wing of the building. Two volant juvenile males,
one volant juvenile female, and three lactating females were captured by hand for cursory
examination. All juveniles flew without apparent difficulty when released.
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It is thought most maternity roosts are probably located in tree cavities (van Zyll de Jong 1985).
Using radio telemetry, one lactating female was located, in the southern Black Hills, roosting
beneath the bark of alarge snag, dbh 66 cm, with at least six other bats (Cryan and Bogan 1996).
These bats were observed emerging, but species of the others was not confirmed.

M. volans was successfully captured at night roosts in both mist nets and harp traps. Excluding
the volant juveniles mentioned above, the earliest capture of a volant juvenile was on 7/31/92
when 2 male juveniles were netted entering a natural cave [T3N R6E Sec 32] serving as a night
roost. Of the 13 juvenile captures between 1992 and 1995, 11 were at night roosts in natural
caves with the remaining 2 netted while foraging at Lower Woodcock Spring on 8/24/94. Turner
(1974) reported ajuvenile capture on 9/7/67 at Roby Springs, SD.

One juvenile netted at a cave [T4N R5E Sec 16] was banded on 8/18/92 and was recaptured at
the same site on 9/16/92. Only two other recaptures were recorded during this study. Both
occurred at the same cave [ T3N R6E Sec 32] on 9/30/93. The first recapture was an adult male
originally banded at this site on 9/2/92, and the second, an adult male, was banded at the site
earlier in the season on 9/2/93.

Additional information is needed on maternity and nursery roost requirements for this species.
Absence of reproductive females from many summer foraging areas throughout the Black Hills
suggests the possible occurrence of important roosting sites or areas with certain characteristics
(Cryan and Bogan 1996). Such concentrations may also make this species more susceptible to
habitat changes. Identification of specific habitat requirementsis necessary for devel opment of
effective conservation strategies.



Corynorhinus townsendii pallescens' (Townsend's Big-eared Bat)

C. townsendii is a medium-sized bat with an average forearm length of 44.31 mm and an average
weight of 11.59 gm. Pelage color varies but is generally buff with paler dorsal fur. When
awake, thisbat is easily identified by its very long rabbit-like ears and characteristic bulbous
nose lumps. However, when roosting, especially in torpor and during hibernation, the ears may
be much lessvisible. It foldsitslong ears back leaving only the pointed tragus erect. The erect
tragus gives the appearance of Myotis-like ear tips resulting in frequent misidentification by the
untrained observer. Record for longevity for this speciesis greater than 21 years (Perkins 1994).

Observed evening emergence time varied but generally occurs at lower light levels,
approximately 30 minutes after sunset. 1t was commonly observed exhibiting "light sampling
behavior"? prior to evening emergence from caves and mines. Such behavior is likely designed
to insure light levels are low enough to minimize risks of predation by diurnal birds of prey
(Erkert 1982).

Diet studies found C. townsendii to be alepidopteran specialist whose diet is comprised almost
exclusively of moths (Pierson et al.1999). It isknown to forage within awide variety of habitat
types (Pierson et al.1999) and has been observed foraging within the canopy at wooded edges
within the Black Hills,

This species was observed repeatedly returning to a feeding perch to feed on captured prey. Two
such examples were documented in the Black Hills. The first was within a sheltered entry porch
of an abandoned cabin and was used simultaneously by at least two individuals. The quantity of
insect wings at this site indicated repeated use. The moth wing pile was 3 cm at its greatest
depth. The second location was a cave serving as anight roost. Both sites were characterized
predominantly by accumulation of moth wings and fecal droppings immediately beneath the
perch.

C. townsendii is the most frequently encountered underground species within the Black Hills.

To some extent, thisis attributabl e to the species propensity to roost on the surface of the rock
and often in the twilight areas between daylight and darkness. Such roosting behavior alows for
easy discovery compared with species that roost in crevices or darker areas. Such roosting
selection aso renders this species particularly susceptible to casual human disturbance. C.
townsendii isthe only Black Hills bat dependent year-round upon underground roosting sites.
Nearly all records of this speciesin the Black Hills are from natural caves or abandoned mines.

C. townsendii demonstrates a high degree of roost fidelity (Humphrey and Kunz 1976). This
was observed in the Black Hills as this species accounted for more than half of the recaptures of

! formerly Plecotus townsendii pallescens; see Frost and Timm 1992 and Tumlison and Douglas 1992 for a
discussion of systematics.

%term coined by Twente (1955) for intermittently repeated return flights of short duration from roosting
location within the cave/mine to the outside access point.
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individual s banded between 1992 and 1995. Most were recaptured at the original banding site.
C. townsendii is aso considered sedentary and not known to migrate great distances between
seasonal roosts (Kunz and Martin 1982). Some males were found to inhabit the same roost on a
year-round basis.

In the Black Hills, males tend to roost individually during the summer months although small
groups of three have been identified. One of the more common roosting sites for individual
males is within short adits, 2 to 3 min length, which are numerous throughout the region.

During seasonal surveys (four per year), two banded adult males were monitored at two separate
abandoned mine adits. Thefirst of these bats was monitored for three consecutive years and was
absent during two fall surveys. The second was a year-round resident for two years and absent
from one fall survey. Location within the mineis generally in the same vicinity during each
survey. Individual males were observed within the same hibernaculum often at the same
location during consecutive winters.

C. townsendii generally occursin smaller numbers at night roosts. The largest number captured
during an evening's trapping was five individuals. The site of these capturesisalso alarge
hibernaculum during the winter months. Netting surveys are likely to under-represent this
species owing to its ability to avoid obstacles. C. townsendii also echolocates very softly and
can be difficult to detect in the field on ultrasonic echol ocation detectors.

While C. townsendii was successfully captured at night roosts with both mist nets and harp traps,
the former were generally a more effective capture tool. When approaching a night roost staged
with a harp trap, this species was observed turning back and departing resulting in no captures
for the evening. Most individuals captured in the harp trap were males either entering at a high
rate of speed or attempting to exit following day roosting at the site. Mist netting in open areas
such as over water sources and meadows adjacent to forested areas rarely resultsin captures of
this species. Most captures are achieved at restricted roost access points.

Females form maternity and nursery roosts and give birth to asingle pup (Pearson et a. 1952).
Roost fidelity to nursery roostsis high (Pearson et al. 1952). Only three confirmed maternity
and nursery roosts were identified in the Black Hills. During the summer of 1993, two were
located in natural cavesin the northern Black Hills with the largest comprised of approximately
110 individuals, including juveniles. The other roost contained approximately 30 to 35
individuals during 1993 and 1994.

In circumstances unusual for this species, a nursery roost comprised of approximately 30
individuals was reported in an abandoned building south of Hot Springs, SD near Cascade Creek
in July 1996 (Cryan 1997). Subsequent surveysyielded only isolated individuals using this
location as a day roost with some evidence of night roosting (Luce 1998). High levels of
disturbance associated with road construction in the immediate vicinity may have contributed to
its abandonment as a maternity and nursery roost (Cryan 1997). Additionally, during the
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summer of 1998, aferal cat was observed entering the area of the building previously used by
the bats (Tigner unpublished data).

Mattson (1994) cites reference to a shelter cave within Wind Cave National Park containing 50
femalesin 1991 and 75 femalesin 1992. Thisroost was not used during 1993 possibly due to
cooler weather conditions (Mattson 1994). Additionally, asmall natural cave on private land
east of Custer State Park reportedly contained approximately 40 individuals one day in early
August of 1994 (Travis Vickers personal communication). Thissite was also asmall shelter
cave that gave no evidence of long-term use.

One maternity roost was identified in an abandoned mine near Rochford, SD during the summer
of 2002. Approximate size of this roost was 20 adults. This site also serves as a hibernaculum
for the species. Thisisthe first abandoned mine documented to serve as a maternity roost in the
Black Hills.

Known maternity and nursery roosts in the region are characterized by spacious interiors with
inaccessible domes or wide expanse ceilings. Both characteristics have been noted in nursery
roost selection in other areas (Pierson et al.1999). These sites have fewer signs of disturbance
than typically seen at cavesin the region due probably to more remote location and difficulty of
access. Access points for both roosts are large openingsin vertical rock faces that overlook
steep perennial drainages.

Extensive cave and mine surveys in the southern Black Hills failed to locate maternity and
nursery roosts (Mattson and Bogan 1993). Unknown roosting locations, coupled with the
absence of females from netting surveys, have been termed the greatest mystery of batsin the
southern Hills (Cryan and Bogan 1996). Given this species sedentary lifestyle and the existence
of one of the largest hibernating populations in the western United States at Jewel Cave National
Monument, maternity roost location remains one of the most important questions to be answered.

Parturition dates for C. townsendii vary substantially in the Black Hills. Weather conditions can
have a detrimental effect on breeding success (Grindal et al. 1992). Thefirst nursery roost was
identified on 6/6/92 and was comprised of 75 individuals, including juveniles. At thistime,
juveniles were capable of flight, which would place parturition in early to mid-May (van Zyll de
Jong 1985, Pearson et al. 1952). The preceding winter was comparatively mild for the Black
Hills with prolonged warm spells. These milder climatic conditions likely contributed to the
early parturition date.

In contrast, the spring and summer of 1993 were unusually cool and wet. Surveys of the same
siteyielded very different results. To minimize the disturbance associated with roost entry, the
cave's access was monitored using a night vision scope (6/20/93). Approximately 10 individuals
were counted emerging. A physical survey of the site was conducted (8/20/93) when
approximately 110 individuals, including juveniles, were identified. There was awide range of
juvenile ages, the majority of which were non-volant. At least five with minimal furring were
seen clinging to their mothers placing them at less than one week in age and moving the
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parturition date into August (Pearson et al. 1952). Unfavorable climatic conditions probably
contributed to the delayed parturition. Survival of the first winter for young is estimated to be
approximately 50 percent (Pearson et al. 1952). Such alate parturition date within the Black
Hills amost certainly resulted in much higher, if not complete, mortality for the pups born in
1993.

The second maternity roost, found on 6/3/93, contained approximately 35 adults. The site was
still in use on 7/7/93 and nearly the same size. There were no apparent juveniles, and all present
werein torpor. The roost was abandoned by early August of 1993. Netting at the site on 9/3/93
yielded the capture of 11 adults, 1 male and 10 females. Seven of the females were parous
though not lactating and three were non-reproductive. No juveniles were netted.

As further evidence of a poor reproductive season, no juvenile C. townsendii were captured in
the Black Hills during summer 1993.

There were substantial increases in disturbance during the maternity season of 1994 at both sites.
The larger of these two roosts was monitored (without entry) on 6/18/94 when approximately 15
individuals were observed exiting. At least two separate groups of people visited this site during
July 1994. Vehicles and climbing equipment (required for access) were observed at the site on
both occasions. Aninternal survey of the site conducted on 8/20/94 found no bats or evidence of
use.

The second site was surveyed on 7/22/94. Asno C. townsendii were observed within the cave, it
was netted that same evening. In addition to other species, 27 C. townsendii were netted, the
majority within a 30-minute period approximately one-half hour after sunset. Early captures
were banded. This group consisted of seven lactating females, one probable pregnant female, six
non-reproductive adult females, and one adult male. The balance were females, which were
released upon extraction from the net to minimize further stress. The nets were closed to avoid
stressing pregnant females. The early arrival of these bats en masse suggests another unknown
roosting site in the area. To date this location has not been found. A daytime survey was
conducted one week later when approximately 30 individuals were seen in acluster. Upon
observing the cluster, we immediately withdrew to minimize disturbance.

A survey of the site (8/20/94) found evidence of human activities. A large campfire was
constructed within the cave's interior resulting in heavy deposition of soot on the upper portion.
Three dead non-volant juvenile C. townsendii were on the floor of the cave. No adults were
found. Such episodes highlight the need to protect important sites by restricting access during
sensitive times of the year, aswell as increasing public education.

In addition to this site's importance as a maternity roost, it also serves as the largest
hibernaculum for this species in the northern Black Hills. During the first winter survey
(1/27/94), there were 35 individuals. A survey conducted on 2/22/95 followed a week of
unseasonably warm temperatures, and only seven individuals were identified. A survey
conducted on 2/22/96 found 37 individuals (Oscar Martinez personal communication). In
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addition to itsimportance for C. townsendii, this site serves as the largest hibernaculum for E.
fuscus. High levels of disturbance have continued at this site. Asaresult, this site has been lost
as significant bat habitat.

Hibernacula are generally cooler and drier than for most Myotis species and include both mines
and caves. C. townsendii seemsto prefer hibernacula with atemperature below 10°C (Pierson et
al.1999). Loneindividualswereidentified hibernating throughout an entire winter in mine adits
asshalow as 3 minlength. Such sites had recorded temperatures below 0°C.

One of the largest hibernating populationsin the western United Statesis at Jewel Cave National
Monument (Choate and Anderson 1997). Recent surveys found approximately 800 to 900
individuals (Choate and Anderson 1997). Hibernation surveys at this site identified this bat
roosting individually and within clusters comprised of up to 90 to 100 individuals (Worthington
1992). Arrival generally beginsin early October, with peak numbers being observed in late
December (Mattson and Giannuzzi 1994). Depending upon weather conditions, departure
generally occurs during April (Mattson and Giannuzzi 1994).

Similar patterns of arrival and dispersal are known at other hibernacula within the Black Hills.
To prevent disturbance, access to hibernation areas within Jewel Caveisrestricted during this
period (Kate Cannon personal communication). Though varying methods of census were
employed during winter, numbers at this site are not thought to be decreasing (Choate and
Anderson 1997). More systematic surveys were used in recent counts. If continued, such
surveys should serve to improve census accuracy and permit trend assessments (C. Giannuzzi
and T.A. Mattson personal communication).

The only evidence of use by C. townsendii during the summer monthsin Jewel Cave is night
roosting by adult males (Choate and Anderson 1997, Mattson and Bogan 1993). A male banded
on 7/25/93 by Mattson was observed hibernating within Jewel Cave during two surveys
conducted during the winter of 1993-94 (Tigner personal observation, C. Giannuzzi personal
communication).

No other bats banded between 1992 and 1995 were observed wintering in Jewel Cave. It should
be noted, however, that clustering commonly observed in C. townsendii and some Myotis species
could easily mask the presence of aband. Given the lack of information on dispersal of this
population, the possibility of migration to the site by bats from northern portions of the Black
Hills cannot be eliminated. Should future research uncover a migration, the viewpoint of C.
townsendii as a sedentary species might require reevaluation.

The second largest hibernating population was located in a natural cave 14 km north of Jewel
Cave National Monument. This cave contained 300 hibernating individuals during the winter of
1994-95. Though located in close proximity to Jewel Cave, no evidence of common roosting
was observed. Those C. townsendii banded at the site during summer also were observed
hibernating here.
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In recognition of this site's importance, it has recently been placed within a no treatment buffer
zone by the United States Forest Service to minimize potential disturbance to theroost. A gate
was installed to protect this site from disturbance during the winter. No historical data on
population size for this site were located.

Supporting evidence of this species sedentary lifestyle, most recaptures of banded individuals
were recovered at the original banding site. All hibernacula with banded bats whose band could
not be read served as night roosts where banding occurred previously.

Five exceptions to same |ocation band recovery were recorded. Thefirst of these was an adult
male originally banded on 8/27/92 while entering a natural cave night roost [T4N R5E Sec 12].
It was observed hibernating in another cave [T4AN R5E Sec 16] on 2/16/94. The distance
between these two sites is approximately 5.5 km. During the same survey on 2/16/94, a banded
adult female was found hibernating. She was banded on 8/20/93 at a natural cave serving as a
nursery roost. The distance between these two locations is 4 km.

While surveying a privately owned cave on 1/12/94, a banded female was identified. Though the
band number could not be read, this cave is approximately 1 km from the cave serving as a
nursery roost for this species. Given the close proximity of these two sites, it islikely this

femal e was banded at the nursery roost on 8/20/93.

Finally, on 9/13/94 an adult female was captured and banded at a natural cave [T5N R5E Sec 28]
being used as anight roost. She was observed hibernating in amine adit [T3N R5E Sec 18] on
2/1/95. The distance between these two sitesis 17.5 km (11 miles) and is the longest distance
for aband recovery for any bat species within the Black Hills.

A survey of an abandoned mine known to serve as a Corynorhinus hibernaculum on 1/8/03
yielded identification of a banded male C. townsendii. Closest banding site to thislocation for a
male of this species was at a mine approximately 3.5 miles away (5.5 km). Band number could
not be read owing to the height of the bat within the mine.



Site Type Original Band Date Recapture Date(s) Time Length
(Age at Banding) (Age at Recap)

Night Roost/Hibernacula | 6/3/93 (A) 1/27/94 (A) 7 months

(Cave)

Night Roost/Hibernacula | 9/16/92 (J) 4/8/93 (A) 7 months

(Cave) 11/24/97 5vyears
12/01/99 7 years

Night Roost/Hibernacula | 6/15/93 (A) 10/25/93 (A) 4 months

(Mine) 12/21/93 6 months
37194 9 months
12/1/94 1 year 6 months

Night Roost/Hibernacula | 4/29/93(A) 12/29/93 (A) 8 months

(Cave) 2/23/94 10 months

Night Roost (Cave) 6/3/93 (A) 9/3/93 (A) 3 months

Night Roost/Hibernacula | 6/3/93 (A) 1/27/94 (A) 7 months

(Cave)

Night Roost (Cave) 7/31/92 (J) 5/20/94 (A) 1 year 10 months

Night Roost (Cave) 6/3/93 (A) 7/22/94 (A) 1 year 1 month

Night Roost (Cave) 5/10/94 (A) 5/26/95 (A) 1 year

Night Roost (Cave) 9/20/92 (J) 7/9/93 (A) 10 months

Night Roost/Hibernacula | 6/3/93 (A) 12/28/99 (A) 7 years

(Cave)

Night Roost/Hibernacula | 8/18/92 (J) 4/8/93 (A) 8 months

(Cave)

Corynorhinustownsendii- NIGHT ROOST / HIBERNACULA - SAME SITE BAND RECAPTURES

Site Type
(Orig. Banding / Recap.)

Original Band Date
(Age at Banding)

Recapture Date[s]
(Age at Recap)

Time
Length/Distance
Between Captures

Cave/ Cave 8/20/93 (A) 2/16/94 (A) 6 months/ 4 km
Cave/ Cave 8/27/92 (J) 2/16/94 (A) 1year 6 mo./5.5km
Cave/ Mine 9/13/94 (A) 2/16/95 (A) 4 months/ 17.5 km
Cave/ Cave 8/20/93* 1/12/94 5 months/ 1 km
Mine/ Mine 6/15/93* 1/8/03 8.5years/ 5.5 km

Corynorhinus townsendii- DIFFERENT SITE BAND RECAPTURES

*Probable; closest banding site for the species to the recapture location (no banding was conducted at the recap site)
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Given our present knowledge about the species known to inhabit the Black Hills, C. townsendii
islikely to be at greatest risk of significant population declines. This assessment is based upon
C. townsendii’ s comparatively narrow range of acceptable roost requirements and its
susceptibility to disturbance (Humphrey and Kunz 1976). Increasing disturbance levels at
natural roosting sites coupled with closure of abandoned mines will, in the future, limit roost
availability. Identification and protection of important roosting sites are important
considerations.

C. townsendii accepts bat gates at hibernacula and at night roosts. While no maternity or nursery
roosts have been gated in the Black Hills, gated, abandoned minesin Colorado and Wyoming are
used by this species (K. Navo and B. Luce personal communications). Protection of important
sitesis presently considered the best management practice for this species.

A comprehensive conservation strategy has been completed for this speciesincluding an
exhaustive review of the published literature (Pierson et al.1999).
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Eptesicusfuscus (Big Brown Bat)

E. fuscusis a medium to large species with an average forearm length of 45.72 mm and an
average weight of 17.54 gm. Pelage color varies substantially within the Black Hills but most
frequently isamedium to dark brown. The fur islong with ears and membranes ranging from
dark brown to black in color. Head and snout are broader than in Myotis species from which it
can also be distinguished by its greater size.

It is the most common bat found roosting in buildings and is one of the more successful species
within the Black Hills. Roost records include buildings, trees, railway tunnels, mines, caves, and
at least one metal electrical fuse box. E. fuscusisfound in avariety of hibernaculawith varying
microclimates. The variety of conditionsis likely aresult of itslarger size and increased
capacity for stored fat reserves (Kurta and Baker 1990).

E. fuscus was found hibernating in caves and mines and is the only species in the Black Hills
known to hibernate in buildings. In colder locations, it is frequently found in crevices though it
was observed roosting on rock surfaces. High relative humidity within hibernaculais not a
requirement. Hibernation areas tend to be at spacious sites that do not require acrobatic flight
through small passageways. Most of those hibernating at Jewel Cave were located in areas close
to the historic entrance. Bat gates constructed to prevent unauthorized access into roosts did not
deter this species. Monitoring at the two sites presently gated has shown they continue to use
both sites as night roosts and hibernacula.

The largest known hibernaculum is a cave [T6N R4 Sec 6] in the northern Black Hills that
contained approximately 100 individuals (1993-94 and 1994-95). Accurate counts are difficult
due to the height and clustering in crevices, which is common at this site. It isalso the largest
hibernaculum in the northern Hills for Corynorhinus.

E. fuscus moves out of hibernacula earlier than Myotis speciesin the Black Hills. 1t iscommon
for many to leave by the middle of March. Whether such hibernating groups are females, males,
or amixture of both isnot known. Itislikely the large body size alows for awider range of
acceptable roosting conditions during the early spring. As such, roosts considered marginal for
hibernation may become acceptable with the approach of warmer weather.

Martin and Hawks (1972) suggested the possibility of female migration out of the Black Hills
during winter. Subsequent hibernacula surveys identified four banded females at three separate
caves, all located in the northern Black Hills. Band identification was not possible with three of
these bats, because of height or clustering. All three of these sites were summer banding sites
for females. The fourth banded female identified during hibernation was found on 2/23/94 and
had been banded as an adult at the same location on 9/30/93. Turner (1974) aso cites arecord of
a hibernating female being collected from a mine adit on 3/4/46 near Hill City, SD.

In addition to those banding recaptures previously mentioned, four other recaptures were
recorded. All were recaptured at the origina banding site. The first recapture was an adult male
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banded originally at a natural cave night roost [T3N R6E Sec 32] on 7/31/92. It was recaptured
while night roosting at the same location on 8/12/93. The second recapture also occurred at this
location. An adult male was banded on 9/2/92 and recaptured within the hour exactly one year
later on 9/2/93.

The remaining two recaptures both occurred at Red Bat Pond in the northern Black Hills. The
first was a pregnant female originally banded on 5/27/94 weighing 16.5 gm. She was recaptured
at the same site on 8/12/94 post-lactating, weighing 25.0 gm. Increase in weight likely
represents recent foraging activity. Griffin (1958) cites arecord of this speciesingesting 4.0 gm
of insect prey in 90 minutes of foraging. The second recapture at this |ocation was an adult male
originally banded at this site on 8/12/94 weighing 23.0 gm and recaptured on 6/23/95, weighing
16.5 gm.

Considered an opportunistic forager, this speciesis found routinely throughout a variety of
habitat types and demonstrates flexibility in roost selection and foraging behavior (Brigham
1991, Kurta and Baker 1990). Powerful jaws allow it to feed on large hard-shelled beetles
though other smaller prey is also taken (Kurtaand Baker 1990). Black (1974), analyzing dietary
habits of this species, considered it a beetle specialist.

Of 158 adults examined between 1992 and 1995, 33 individuals (21 percent), 15 males and 18
females, displayed noticeable wear to the canines ranging from a slight noticeable rounding of
canine tipsto near complete wear (Tigner unpublished data). While nutritional deficiencies may
contribute to this condition, it islikely to be related to selection of hard-shelled insect prey.

Though astrong, fast flying bat, it lacks the acrobatic and evasive abilities of smaller Myotis
species. Grounded individuals are often unable to resume flight without climbing to an elevated
launching position. Emerging from maternity roosts, this species frequently dives 1 to 2 meters
before achieving flight. This species will often bounce off mist nets erected over surface water,
lose momentum, and land in the water. It is a capable swimmer and can be difficult to catch in
deeper water.

Maternity and nursery roosts in buildings are frequently discovered by human occupants by
vocalizations and movement during periods of warm weather. In addition, thisbat's larger size,
hence, easier visibility at emergence, helped to identify roosts. In the Black Hills, all known
maternity roosts are located in buildings. However, maternity roosts are al'so known to occur in
snags (Brigham 1991). Though not located, evidence suggests a maternity roost occurred near
Red Bat Pond in the northern Black Hills during the summers of 1994 and 1995. Very early
arrival of large numbers of pregnant and |actating females coupled with the absence of structures
in the immediate vicinity suggest atree roosting colony.

Large maternity roosts of several hundred are not uncommon in the Black Hills. The largest
maternity roost, comprised of 300 adults, was around a chimney in the attic of atwo-story brick
building near Sturgis, SD. Similar buildings located near this site also contained large numbers.
Fluctuations in numbers at specific locations suggest these roosts share individual members.
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Shared locations were confirmed when a small roost of 30 females was captured, banded, and
relocated to an adjacent building prior to installation of a sprinkler system. Banded females were
then observed in three other roosts during subsequent surveys. A conservative estimate in the
vicinity of these buildings was 1000 individuals.

Variation in parturition dates in the Black Hills was observed within and between seasons. One
nursery roost, located at the South Dakota School of Mines and Technology at Rapid City ina
building scheduled for demolition, contained 28 individuals (7/14/94). The group was
comprised of 18 adult females, 14 lactating, 2 pregnant, 1 non-reproductive, 1 unrecorded
reproductive condition, and 10 juveniles, 4 male and 6 female, all volant. Volancy begins
between 18 and 35 days of age (Kurtaand Baker 1990). The group was held in asingle holding
cage in acool environment for two days, which induced torpor, banded and released at the
original location following the building's demoalition.

Asthis bat frequently selects buildings for roosting sites, it is likely to benefit from an
appreciation of bats and their habitat requirements. Of particular importance is the devel opment
of a public education program including the proper methods of excluding roosts from buildings.
Complaints of noise, large dropping deposits, and odor associated with urine accumulation are
the most frequent reasons individuals seek help to exclude this bat.



Lasionycteris noctivagans  (Silver-haired Bat)

The silver-haired bat is a medium sized bat with an average forearm length of 41.30 mm and an
average weight of 12.31 gm. Pelage is dark, usually black, with silver-tipped hairs scattered
throughout. Fur continues onto the uropatagium. Ears are rounded with a blunt, rounded tragus
and ears and wing membranes are black in color. L. noctivagansis substantially smaller than L.
cinereus, which also presents a frosted appearance.

L. noctivagansis considered a seasonal migrant arriving in spring and migrating south to warmer
climatesin thefall. Inthe Black Hills, the earliest record for a capture is on 5/5/94 when three
adult females were netted at Roby Spring (Mattson 1994). Farther north, three individuals were
observed foraging over Apex Pond on 5/11/94. Latest record in the season for this species was
9/16/94 for apair foraging over beaver dam ponds on East Creek in Wyoming.

All captures of L. noctivagans occurred over water sources. Most were caught during July,
though it was commonly netted as late as September in the southern Black Hills. Thisis
substantially later than the region's other common seasonal migrant, L. cinereus, which is
generally arare capture by the end of August.

Two records of possible migrants were recorded at Ellsworth Air Force Base, 20 km east of the
Black Hills. Thefirst capture on 9/5/92 was a nulliparous adult female day roosting in the fork of
atree only 1 mfrom the ground. The second record (8/31/93) was a parous femal e captured
while day roosting in a crevice on tree bark 1.5 m from the ground.

Evidence of the migratory habits was confirmed with the recapture of an adult male, in Denver,
CO in October 1997, which was banded 7/29/94 at a woodland pond near Whitewood, SD (P.
Murphy personal communication). The distance between the banding site and the recovery
location is approximately 523 km. This distance is one of the longest documented for this
Species.

Turner (1974) cites arecord of a L. noctivagans being collected from a cave on 11/19/67 near
Rapid City, SD, apparently in hibernation, and surmises that some individuals may winter in the
Black Hills.

Support for this was found during hibernacula surveysin anatural cave immediately adjacent to
French Creek in Custer State Park. A survey conducted on 1/25/02 identified a single individual
of this speciesin avertical crevice. A follow-up survey was conducted on 3/6/02 and found a
single specimen hibernating in a different nearby location, the first roost location being
abandoned. The following winter, 2002-03, the site was again surveyed. Two individuals
roosting separately were identified on 12/18/02. Based upon diminishing fall capture rates
coupled with increasing spring captures, it is likely that the majority of this population relies
upon migration. These recent records appear to document a segment of the population remaining
in the Hills throughout the winter months.

46



L. noctivagansisaslow flier commonly seen drinking over woodland ponds early in the
evening, often prior to sunset, during periods of warm weather. In the Black Hills, roost
emergence for foraging usually occurs approximately 30 minutes after sunset. Considered an
opportunistic feeder, the diet is comprised of avariety of insects across its North American range
(Kunz 1982, Whitaker et al. 1981b).

While all species of batsin the region will roost in trees, L. noctivagansis one of the three
species of the Black Hills that roost almost exclusively intrees. Virtually all information
collected on roosting preferences comes from work conducted in the southern Black Hills by
Mattson (1994) using radio telemetry.

Males were found to roost solitarily beneath loose bark or within cracks or crevices on the boles
of trees. They were aso observed changing roost trees frequently, usually daily, and roosting at
varying heights on the bole. Twenty percent roosted less than 2 m from the ground.

Females give birth to one or two pups with twins being more common (Kunz 1982). Ten
maternity and nursery roosts were identified, all in Ponderosa pine snag cavities. Average height
of maternity roosts was approximately 10 meters. The number of bats roosting at these sites
ranged from 6 to 55 individuals.

Three of the maternity and nursery roosts identified in 1994 were monitored intermittently
during the summer of 1995 with no evidence of reuse (Tigner unpublished data). The low
number of observations coupled with the frequent relocation of this species does not warrant any
conclusions regarding seasonal roost fidelity. Mattson (1994) found maternity roost inhabitance
averaged eight days.

Though never located, a maternity and nursery roost was presumed to exist in the vicinity of the
Keystone, SD sewage lagoons. On 7/14/93, shortly after sunset, approximately 11 individuals
were foraging and drinking over alarge pond adjacent to the lagoons. A lactating female from
this group was netted.

Earliest capture of avolant juvenile was recorded on 7/11/94 near Hazelrodt Picnic Ground near
Custer, SD. Thought to be newly volant, juveniles were observed flying around a snag serving
as anursery roost on 7/8/94 (Mattson 1994, Mattson 1995). Volancy in this species begins at 21
to 28 days (van Zyll de Jong 1985). This species has demonstrated considerable variability in
parturition as a pregnant female was also netted earlier on 7/7/94 at Hazelrodt Picnic Ground.
Post-lactating females were netted 8/12/94 and 9/6/94.

One lactating femal e was netted while foraging over water at Ranch A in Wyoming on 7/25/95.

Priday and Luce (1995) report capturing two individuals on 6/20/94 over a stream northwest of
Sundance, WY .
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Mattson (1995) observed owl predation on a probable juvenile taken while resting on the bole of
the roost tree. The predator was thought to be an eastern screech owl (Otus asio) or a northern
saw-whet owl (Aegolius acadicus).

A difference in distribution was noted for L. noctivagans following comparisons between
summers of 1993 and 1994 (Tigner and Aney 1994). Weather conditions between the two years
were distinctly different with lower temperatures and greater rainfall characterizing the summer
of 1993. Survey work conducted in 1993 in the northern Hills resulted in capture of only two
individuals with six additional records based upon sightings and echol ocation monitoring via
ultrasonic detector. Mattson (1994), surveying in the southern Hills during the summer of 1993,
frequently found this species to be the most common bat netted with 108 total captures including
adult females and juveniles.

Based upon routine captures and frequent sightings of this bat in the northern Black Hills during
the summers of 1994 and 1995, it is possible that unfavorable weather conditions limited the
northward range of this bat during the summer of 1993.

Until recently, little was known about the natural history of this species. Difficultiesin locating
roosting sites have largely been overcome by the application of improved radio telemetry
equipment and techniques. While definitive conclusions regarding this species habitat
requirements would be premature, several common factors have been identified.

Maternity roosts for L. noctivagans are located in snags, frequently old woodpecker cavities
(Mattson 1994, Vonhof 1996). The snags tend to be large, with dbh 38-62 cm (Betts 1996,
Mattson 1994, Vonhof 1996), which likely provides arelatively stable roost microclimate. They
also typically have an unobstructed southern exposure that probably elevates roost temperatures
(Betts 1996, Mattson 1994, Vonhof 1996). Communally roosting V espertilionids typically select
such warmer maternity and nursery roosts, as increased temperatures serve to shorten gestation
length and promote rapid development of juveniles (Racey 1982). The selection of roost sites by
batsis likely the most important factor determining juvenile survival (Tuttle and Stevenson
1982). Another common finding has been the frequent relocation of the roost generally within a
localized area (Betts 1996, Mattson 1994, Vonhof 1996).

L. noctivagansis likely to be susceptible to changes in forested habitats. Reductionsin snag

numbers result in fewer roosting sites for this species. As such, forest management practices
(e.g. timber management and firewood collection) need to maintain the availability of larger

snags over time and in numbers necessary for sustaining this species.

Summer monitoring isimportant to assess L. noctivagans trends. As a seasonal migrant, summer
surveys represent the only means of monitoring this bat. While additional information needs to
be collected on specific habitat requirements, the role of snag management will undoubtedly
serve as the basis for success of this species in the region.



Lasiurusborealis (Eastern Red Bat)

L. borealisis amedium sized bat with an average forearm length of 39.7 mm and an average
weight of 12.5 gm (van Zyll de Jong 1985). It isone of the more colorful bats with reddish-
orange pelage and long, pointed wings. Ears are short and rounded. The furring on thisbat is
long and dense and extends down onto the uropatagium (van Zyll de Jong 1985). It iseasily
distinguished from all other species found within the region by its coloration.

The Eastern Red Bat is the least common bat known in the Black Hills. They are fast fliers and
foragein straight lines or large circular patterns feeding primarily on large moths and beetles
(Shump and Shump 1982). In general, thisis a solitary roosting species, though small family
groups of 4 to 5 bats are not uncommon during the summer months (Shump and Shump 1982).
In contrast to its solitary lifestyle, there is evidence of group migration (Shump and Shump
1982). It isthought to be a seasonal migrant arriving during the spring or summer and departing
before cold weather arrives.

Considered atree bat, this species roosts in the foliage of deciduous and coniferous trees, but
generally does not rely upon cavities for protection (Barbour and Davis 1969). Multiple births of
two to four pups are common and characteristic (Kunz 1982). It has been suggested the
increased litter size may be in response to increased risks of predation owing to its characteristic
exposed roosting posture within the branches of trees (van Zyll de Jong 1985). Common
predators include blue jays (Cyanocitta cristata) and various raptors (Barbour and Davis 1969).

L. borealis was captured in five Black Hillslocations. There are no records from the Hillsin
WY (Bob Luce personal communication). Based upon an earlier capture of avolant juvenile
(7/29/68) and later, alactating female, on 8/20/68, Turner (1974) surmised there were at |east
two families of L. borealisin the vicinity of Moon Campground that year. An adult male was
captured at this same site on 8/8/93 (Mattson 1994). The westernmost record was an individual
netted at Wildcat Peak on 8/1/93 (Mattson 1994). The third location was in the northern Black
Hills near Whitewood, SD over Red Bat Pond where a non-reproductive adult female was netted
on 8/12/94. She displayed slight wear of the canines.

Three individuals were captured during the summer of 1998. Thefirst location, Alkali Creek
near Sturgis, SD yielded the capture of ajuvenile female (8/19/98). Two other individuals were
netted at an ephemeral woodland pond (T3N R6E Sec. 32) on 8/23/98. Thefirst of these was an
adult male captured simultaneously with another that escaped the net (Tigner 1998).

Based upon the limited numbers of observations and its migratory characteristics, it is difficult to
determine population characteristics within the region.
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Lasiuruscinereus (Hoary Bat)

L. cinereusistheregion's largest bat with an average forearm length of 52.69 mm and average
weight of 27.6 gm (van Zyll de Jong 1985). It isaso one of the more colorful bats with fur
mixture of blacks and browns with frosted white on the tips. Ears are short and rounded with
black trimming around the edges. Greater overal size distinguishesit from all other Black Hills
Species.

In flight, it is distinguishable by itslarge size, rapid speed, and forceful echolocating call which,
when not foraging, is generally characterized by a slow emission of pulses at low frequency
(18000 kHz). This species commonly hisses and emits a spitting sound when netted or disturbed
while displaying a menacing, open-mouthed defensive posture. Such posturing is no bluff, and
gloves should be worn and extra care taken if handling this species.

L. cinereusisastrong bat capable of flight from alevel surface including from the surface of
water. Itisafast flier that commonly feeds at treetop level above the forest canopy. Thediet is
comprised mainly of large moths with other insects being taken to a lesser extent (Black 1974,
van Zyll de Jong 1985).

All capturesin the Black Hills were over water sites with nearly all occurring well after dark,
though it was observed flying high prior to sunset. Most captures begin in early June with
capture rates and observations decreasing by the end of August, suggesting an early migration.
Similar observations, made in Canada, noted mid-August as the beginning of migration (van Zyll
de Jong 1985).

The earliest record is an adult male captured (5/27/94) at Red Bat Pond near Whitewood, SD.
The latest seasonal record of captureis 8/31 (Turner 1974), though one specimen killed by a dog
was turned into the veterinary office at Ellsworth Air Force Base, 13 km east of the Black Hills,
on 10/14/94.

Westernmost records are from Ranch A in Wyoming. Two adult males were netted over a creek
on 7/25/95. Priday and Luce (1995) reported capture of an individual over a stream northwest of
Sundance, WY in the Black Hills National Forest on 6/20/94. Two other records occurred at
Stots Springs in western South Dakota. An adult female was captured on 8/13/93 and an adult
male on 7/27/94.

Findley and Jones (1964) described summer sexual segregation in portions of North America. In
contrast, Black Hills surveys observed both sexesin the region (Mattson 1994, Turner 1974,
Tigner unpublished data). Pregnant females, lactating females, and juveniles have all been
captured in the Black Hills. Earliest capture of avolant juvenile was 7/18/94 (Mattson 1994),
which suggests parturition before mid-June (van Zyll de Jong 1985).

Although considered migratory, one banded adult femal e was recaptured at the original banding
site, Red Bat Pond, approximately one year after banding. Netted originally on 7/29/94, she was
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parous but not lactating and exhibited no signs of pregnancy. At recapture on 6/23/95, she was
obviously pregnant. Tuttle (1995) cites an example from Wisconsin of afemale returning to the
same tree for three consecutive years to raise young.

Not considered a colonia bat, netting surveys generally yield low numbers of captures during an
evening. There were exceptions to thislow capture rate in the southern Black Hills. Four such
examples were noted.

On 7/7/93, 9 adult individuals, 4 male and 5 female, were netted over the sewage lagoons at
Jewel Cave National Monument (Mattson 1994). The second occurrence was on 6/29/94 at Log
Trough Ponds when 8 adults, 7 male and 1 female, were captured (Mattson 1994). The third
survey resulting in large numbers of captures was on 7/18/94 also at Log Trough Ponds when 6
individuals were netted. This group was comprised of 3 adult males, 2 juvenile males, and 1
juvenile female (Mattson 1994). Other individuals were noted flying in the immediate vicinity
but were not captured (Tigner personal observation). The final survey was conducted on 7/7/95
in the bottom of a stegp-walled, narrow canyon over two small pools near Lower Woodcock
Spring. During this survey, 7 individuals, 3 males and 4 females, were captured. This group
was comprised entirely of adults including 3 lactating females (Paul Cryan personal
communication).
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MANAGEMENT RECOMMENDATIONS

Low reproductive rates, susceptibility to variations in seasonal weather conditions, narrow
habitat requirements, and susceptibility to disturbance combine to highlight the need for
conservation strategies for batsin the Black Hills.

Roost Protection

Whether year-round residents or seasonal migrants, all bat species found within the Black Hills
are affected by the availability of suitable roosting sites. It isthis aspect of their biology that is
considered the most important limiting factor for distribution (Humphrey 1975).

Eight of the 11 species discussed rely on underground roosting sites at some point during the
year. Dependence upon sites that provide specific microclimate conditions is probably the
greatest limiting factor for speciesin the region. Assuch, it islikely the future management of
natural caves and abandoned mines will play a decisive role in conservation of bat speciesin the
Black Hills. Such management frequently requires restricting access to sites that are deemed
significant during sensitive times of the year to minimize disturbance.

Site significance is often based upon ajudgment of existing conditions within an area (Pierson et
al.1999). Sitesthat contain large collectives of individual species or high species diversity are
two examples of sites that should be considered significant. Another example of a significant
roost would be a maternity or nursery roost for a species such as C. townsendii, which is known
to be particularly susceptible to disturbance (Pierson et al.1999).

Bat Gates

Controlling access to significant underground roosting sites is most often achieved via
installation of a specially designed bat gate. Such gates are designed to allow passage of batsin
flight while restricting unauthorized human entry. In addition to these two criteria, gate design
and installation must also take a variety of other circumstances into account.

Restricting existing air movement at access points of underground sites can change internal
microclimates, causing abandonment (Tuttle 1977). Successful gate designs generally allow
channeling of air rather than blocking air movement. Designs proven successful to a species
should be given first consideration. Alternative designs should be monitored for efficacy. As
thisisarelatively new form of management, recent information should be obtained on current
design recommendations before proceeding with gate construction.

Timing of gate installation should be adapted to minimize disturbance to the target population.

If the site being protected serves as a hibernaculum, gate construction should be completed prior
to the arrival of batsin thefall. Optimal gate location within the site should also be considered.
Gating small access points can facilitate predation on entering or emerging bats. Placing gatesin
larger openings allows bats more maneuverability in navigating restrictive openings.
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For amore complete discussion of gates and effective designs, see Tuttle and Taylor (1994) and
Pierson et al. (1999).

Caves

Historically, caves probably met the hibernal roosting requirements for year-round resident bats.
From the perspective of bats that rely upon underground roost sites, not all caves are equivalent.
Numerous factors contribute to determining whether a site will be used and for what purpose
(Ransome 1990). As has been commonly found in other areas, only a small percentage of total
sites may provide adequate habitat for resident bat species (Tuttle and Stevenson 1978).

For avariety of reasons, many of these locations may no longer be viable roost sites.
Commercial development of natural caves can be incompatible with roosting bats. Higher levels
of disturbance associated with frequent visitation during the warmer seasons can prevent bats
from using sites as day roosts. In attempting to protect the unique physical features found in
commercialy developed sites, physical barriers that restrict entry may be erected. Non-
commercia wild natural caves often are damaged if unprotected.

Solid door closures restrict ingress and can alter the microclimate by preventing natural air
exchange (Tuttle 1977).

Equivalent levels of protection may be achieved by installation of bat friendly designs that allow
bats access and permit natural airflow. Sites developed for commercial purposes are frequently
larger than many of the wild caves and, as aresult, may contain a variety of microclimates if
natural conditions were permitted. Such wide-ranging conditions may provide habitat to a
variety of species (Tuttle and Stevenson 1978).

Cooperative partnerships between private cave owners and public agencies could minimize the
costs associated with converting access points and devel oping appropriate management plans.
Encouraging such ventures could provide a cost effective method by which new and secure bat
hibernacula could be devel oped.

Disturbance in wild caves has reduced the suitability and number of available roosting sites.
With increasing outdoor recreation demands, such disturbanceis likely to increase in the future.
Recreational caving can often cause unacceptabl e disturbance to bat roosts, which is often
unintentional but no less consequential inimpact. Significant disturbance can result from many
factors. Body heat and non-electric light sources increase ambient temperature; noise generated
by moving or talking, and close examination of hibernating bats may prove deleterious. Such
disturbance may go unnoticed due to a delay in the response time required for a bat to arouse
from hibernation.

Increasing interest in recreational caving underscores the important role formal caving
organizations can play in educating that segment of the population that adopts this activity asa
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pastime. Such caving organizations are often comprised of conservation minded individuals
with an interest in protecting cave resources. Enlisting their participation in conservation
strategies should be considered a priority of habitat managers.

Some people who enter caves, through either ignorance or malevolence, do not subscribe to any
code of underground conservation. Examples of disturbance documented in underground sitesin
the Black Hills are numerous.

Some of the more disruptive and damaging activities inside caves and abandoned minesinclude
discharging firearms and fireworks, spray-painting, campfire construction, and intentionally
killing roosting bats and other wildlife. Fire building is particularly common and likely results
in the greatest level of long-term disturbance. In addition to elevating interior temperatures,
which are detrimental during hibernation, and accumulating smoke, deposition of soot on
ceilings can eventually result in site abandonment.

Even those sites that require greater skill to enter may need restricted access to prevent multiple
disturbances during sensitive times of the year. Such forms of disturbance are not limited to a
particular season. Winter disturbance was documented with increasing frequency in many
locations monitored since 1992.

The Black Hills contains a myriad of roads that allow access to much of the forest. Thisresults
inincreased casual disturbance of roosts. Road closures may serve to reduce disturbance levels
at roost sites by reducing the ease of accessibility.

Caves that are closed should be accompanied by signs explaining the reason for closure as well
astimes when the site is accessible for visitation. Increasing public awarenessis key to
developing effective bat protection strategies. Posting informational or prohibitory signs at roost
locations that do not control access via gates is not recommended. Vandalism of such signsin
remote locations is common. In addition, they may serve to increase the curiosity factor, which
can result in increased levels of casual disturbance. Informational signs of this nature could be
incorporated into more protected areas such as campgrounds and visitor centers.

One exception to this scenario would be posting educational signs at locations that are more
difficult to access and would therefore have alower visitation rate. For example, one such roost,
requiring technical climbing to access, serves as a nursery roost for C. townsendii. Gating this
location would be extremely difficult. Placement of a permanently affixed sign inside the site's
access which describes its significance, times of year considered most sensitive, and appropriate
responses should bats be observed, could serve to limit disturbance and increase awareness.

To date, six locationsin the Black Hills, three natural caves and three abandoned mines have
been gated to protect roosting bat populations. Gate design followed recommendations that met
with success in other parts of the country. Site survey work was conducted for at least one year



to determine how the location was used and by which species. The three sites were used by all*
species documented from the site after gating.

Post-gating surveys found activity levels and patterns of use to be unchanged. (See TABLE5.)
One cave, which allows public access during the summer months but was gated to control access
during winter hibernation, was used by juveniles and adults as a night roost. Recaptures of
banded bats entering the site or observed during hibernation indicate the site continues to serve
the same purposes.

Aninitial increase in number of bats hibernating within one of the gated mine was observed
following installation. Unfortunately, the site was vandalized shortly after this observation and
construction of campfires within the location resulted in roost abandonment for the duration of
that winter. At thiswriting, thislocation has remained secure for five years. Winter surveys
have shown overall numbers of bats to return to previous levels with the addition of a new
species, Myotis septentrionalis. This species was not observed at this site during pre-gating
winter surveys.

Of particular concern in the Black Hillsis the protection of maternity nursery roosts for C.
townsendii, asthisisthe only Black Hills species thought to characteristically form such roosts
underground. While no maternity or nursery roosts have been gated to date within the Black
Hills, similar gate designs proved acceptable to maternity and nursery roosts of C. townsendii in
abandoned mines in Colorado and Wyoming (K. Navo and B. Luce personal communication).
Protection of such sites should be given a high priority.

It should aso be noted that access to hibernation sites at Jewel Cave National Monument
requires bats to fly through or over a gate placed at the historic entrance. This gate was replaced
with amore bat friendly design during the fall of 2000. With the exception of M. evotis, all other
hypogeal species of the Black Hills have been documented utilizing this site (Mattson and Bogan
1993, Worthington and Bogan 1993).

One exception to this was the capture of asingle M. evotis at one of the locations prior to gate installation.
Given the low capture rate for this species, coupled with its acrobatic flying ability, itislikely its absence from post-
gating surveys (at this location) reflects alower population density rather than arejection of gating.
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Abandoned Mines

The rate of abandoned mine closure has accel erated throughout the United States in recent years
(Tuttle and Taylor 1994). Such closures have largely been in response to concerns of public
safety and resulting liability (Tuttle and Taylor 1994). Public land management practices have
historically not considered abandoned mines as wildlife habitat (Pierson and Brown 1992), but
this viewpoint is changing as documentation of the importance of abandoned mines grows. As
evidence of thisrecognition, the U.S. Bureau of Minesincluded bat gates in a recent publication
describing mine closure guidelines (U.S. Dept. Interior 1994).

To date, closure of abandoned mines within the Black Hills has largely been restricted to private
land or active claims on public land. Most of these closures have been conducted without any
assessment of use as bat habitat. In addition to intentional closure of abandoned mines, many
older sites are closing from natural degradation at entrances.

For North America north of Mexico, 29 species of hypogeal bats have been documented utilizing
mines as roost sites (Kunz and Pierson 1994). In the Black Hills, seven bat species were found
to roost in abandoned mines. The extent to which abandoned mines sustain bat populationsin
the Black Hillsis unknown. Based upon observationsin other regions, for those Black Hills
species that roost underground, closure of unsurveyed abandoned mines should be considered a
substantial threat.

Abandoned mines are most commonly used as hibernacula and night roosts. It should also be
noted that in other areas of the western United States, C. townsendii commonly use abandoned
mines as maternity and nursery roosts (Pierson et al.1999).

In the Black Hills, most bat survey work has been limited to well known mines and safely
accessible adits. Mines with vertical access entry or difficult interior passages have had minimal
evaluation. Such sites are likely to have less human disturbance as well as natural predators. In
other areas of the country, such characteristics have been associated with larger collectives of
roosting bats (Tuttle and Taylor 1994).

The importance of abandoned mines as important bat habitat iswell documented. One of the
best examples occurred in 1992 when a mine in northern Michigan, slated for closure the
following spring, was found to contain approximately one million hibernating bats (Tuttle and
Taylor 1994). The site, Millie Hill Mine, Iron Mountain, M1, represents the second largest
hibernaculum ever discovered in North America. This mine has since been protected by
installation of a specially designed protective cage allowing bat access and preventing
unauthorized human entry.

While the above scenario represents exceptional circumstances, the implication for the practice

of unsurveyed mine closure is not diminished. Given our limited knowledge, it is entirely
possible that a handful of sites within the Black Hills may provide shelter to significant
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populations. Loss of such sites, if they exist, would be detrimental to the bat populations of the
region.

If appropriate microclimate conditions exist at such sites, it is possible they provide habitat to
significant numbers of bats. For those sites that have (or are potential habitat), aternativesto
complete closure have been devel oped and successfully employed to allow continued use by bats
while restricting unauthorized human entry (Tuttle and Taylor 1994). In addition, such closures
are often less costly to employ than traditional methods of closure (Tuttle and Taylor 1994).
Sites requiring protection should be treated in the same manner as natural caves, including
development of a comprehensive management plan. [See BAT GATES]

Aswith caves, not all mines meet roost habitat requirements. Temperature, humidity, physical
structure, location, level of disturbance, and distance to other habitat requirements are important
considerations when evaluating such locations. However, it is also important to recognize the
potential variability between mines that may be in proximity to one another. As such, the
significance of one location cannot be determined by survey work conducted at a separate,
nearby site.

Some general mine characteristics are associated with bat roosting. Mines with multiple portals
generally possess more complex airflow, which may provide for awider range of internal
temperatures and humidity (Tuttle and Taylor 1994). Such variability may provide roosting
requirements to awider variety of species.

Sites containing support timbers throughout are less likely to contain large numbers of bats.
Many of the aditsin the Black Hills have supporting structures located at the portals or for a
short distance in less stable areas. These structural supports are frequently used by bushy-tailed
wood rats (Neotoma cinerea) for nesting sites as well asladders to higher levels within the mine.
These mines rarely contain roosting bats. Avoiding these areas may be in response predation
threats by these or other terrestrial predators. [See PREDATION]

The physical structure of the mineitself may play arolein site selection. In the Black Hills,
mines with large interior chambers are likely to be used as roost sites. Such features provide bats
aroosting location with minimal predation risk. Size of tailings or waste rock deposits cannot be
used as areliable determination of mine size. Such deposits, particularly at older sites, may have
been altered by natural erosion or mechanical means.

Single portal mines comprised of long adits, greater than 25 m, are likely to be used by more bats
than similar sites of shorter length. Such sites may contain awider variety of roosting
temperatures. Hibernating bats that roost on the rock surface were observed moving deeper into
mines during periods of cold weather. Such sites may also provide more room for evading or
hiding from potentia predatorsif disturbed during summer day roosting.

Mines with portals blocked by vegetation are used less frequently than those with a clear open
access, even if reduced. During road construction associated with timber sales, slash was
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deposited to block access to abandoned mines (Tigner personal observation). While likely done
with the best of intentions, such practices may serve to restrict access to potentially important
roosts and should be prohibited.

Sites that contain natural or man-made cracks and crevices are more likely to be used by a
variety of species. These features are exploited by some species as a roosting thermoregulatory
behavior (Ransome 1990), while others appear to roost exclusively during hibernation in such
locations. For some species, crevice roosting may render interior microclimates acceptable when
surface roosting would not.

In some cases, the instability of a mine or other hazards requires that the mine be closed. The
following considerations can reduce the risk of trapping substantial numbers of bats. Temporary
measures to prevent bat access should be employed in the time between interior survey and
permanent closure. If the entire mine has been examined and found to contain no roosting bats,
inexpensive plastic sheeting can be used to block portals and prevent bats from entering until
permanent closure. |If the entire interior of the mine cannot be surveyed completely, such
closures should still be employed, but sheeting should be removed nightly to allow trapped bats
to emerge. Closures should be employed during the late summer and early fall to permit
adequate time for juveniles to achieve flying ability in case the site is used as a nursery roost.

Surveys of all mines should include evaluation by individuals trained to recognize bat signs. Itis
important to note that such surveys are often only specific to the season of survey. For example,
sites used exclusively as hibernacula may give little indication of useif surveyed during July.

With the increasing pressures on natural caves, a management plan supplemented by protecting
artificial roosting sites such as abandoned mines will enable larger numbers of sitesto be
protected with minimal impact upon recreational interests.

For detailed descriptions of evaluation methods of abandoned mines as bat habitat see Pierson et
al. (1999) and Tuttle and Taylor (1994).
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Land Management Surrounding Significant Bat Roosts

Altered roost microclimates can result from changes occurring in surrounding vegetation or
landscape features. Such changes can be of particular significance within smaller sites with less
complex airflow (Tuttle and Stevenson 1978). For example, increases in roost temperature can
occur when overstory is removed permitting the roost's access point longer exposure to sunlight.
V egetation can also shelter access points. Changes in vegetation or landscape features that result
inincreased air movement across the access point can cause changesin roost microclimate.

One means of limiting changes to microclimate is to establish buffer zones around significant
access points. While specific conditions may affect the size of such buffers, a minimum of 150
m horizontal radius to access points for roosts containing C. townsendii has been recommended
(Pierson et a.1999).

This method was used on the Black Hills National Forest to protect the microclimate of a cave
that functions as alarge hibernaculum for C. townsendii. Once the cave'simportance was
explained to the timber contractor, he agreed not to harvest within the delineated buffer. The
buffer is approximately two hain areawith the access point located roughly within the center.
The cave lies within a narrow drainage with adjacent ridge tops serving as two buffer
boundaries. Management intent is to retain the forest structure in the future. Heavy equipment
is prohibited within the boundaries to further minimize disturbance.

Sites deemed significant should have formal site-specific management plans prepared to assure
continuity of protection. Such plans should be comprehensive in scope including surrounding
land management recommendations, forest dynamics, potential for natural disturbance such as
fire, monitoring recommendations, and methodol ogy.

Snag M anagement

Three Black Hills bat species, L. noctivagans, L. borealis, and L. cinereus, are considered tree-
roosting bats. Trees are also known to be utilized as roosts by all other resident bats found in the
Black Hills with the possible exception of Corynorhinus.

Though individuals may roost in protected areas of healthy trees, cavities within dead and dying
trees are generally associated with collective roosting. Such colonies are required for the
reproductive success of several of the bat species found in the Black Hills. The speciesfor
which the greatest documentation of this behavior has been collected is L. noctivagans (Mattson
1994).

Several factors have combined to reduce the number of snags. These include commercial timber
harvest that began before the turn of the century in the Black Hills. Management of forests for
commercia harvesting is designed to improve timber production, which results in the reduction
of the number and quality of snags available for wildlife. Such reductions are owing to the
practice of removing diseased trees and those posing physical hazards, as well as harvesting trees
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before maximum sizeis attained (resulting in an overall reduction in the mean size, age, and
decadence of trees).

Firewood collection in forested close to urban areas has also resulted in a reduction of the
number of available snags.

Bat Roosts in Buildings

Six bat speciesin the Black Hills are known to use buildings as maternity or nursery roosts. The
extent to which other species have adopted such roosts in the Black Hills region remains
unknown. In addition to collectives of bats, individuals will frequently roost on or within
buildings.

As the human population increases, such roosting behavior islikely to continue and may
increase. Collectivesthat commonly form in buildings are maternity or nursery roosts. Proper
management techniques for building roosts may become an important component of future
conservation strategies. Misconceptions about bats roosting in buildings are common. Public
education will be an essential part of bat conservation.

Buildings offer anumber of different attractive features as roost locations. Thefirst of theseis
temperature. Warmer roost temperatures shorten gestation length and hasten physical
development of juveniles. Atticstypically have relatively warm temperatures and are frequently
chosen for roosting.

An attic may provide avariety of temperatures. Such arange allows the bats to seek an area of
optimal temperature without having to relocate. When roosts are located in buildings with
pitched rooflines, the roosting location is frequently found at the apex during the cool evening
temperatures. During the heat of the day, bats frequently move down the roofline away from the
apex on the shaded side of the house. Roosts may also be located around chimneys and stone or
masonry walls, which generally hold warmth longer than other materials.

A second feature of many maternity and nursery roosts identified within buildings in the Black

Hillsis the presence of a spacious and open attic. In addition to temperature variations, an open
attic provides pups a secure areafor learning to fly. Juvenilesthat fall to the ground can climb

along unfinished wooden supports or rafters to rejoin the roost and the mother. Flyingin large

open areas within the confines of an attic minimizes predation risk.

Since ideal roosting sites are often accessible by only small access points, bats may exploit
locations where they are less likely to confront large predators or roost competitors that may be
more common in natural roosting locations.

The most effective means of ridding a building of unwanted bats is by removing the roost access
(Barclay et al. 1980, Greenhall 1982). This generally requires blocking all openings. This
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strategy is more effective and less disruptive if completed prior to the arrival of the batsin the
spring or following their departure in the fall.

Effectively evicting bats from a building requires a series of ssmple steps. Failure to follow the
described procedures can result in bats becoming entrapped in the structure. Bats trapped inside
roosts will seek alternative exits and may end up in the interior via openings around plumbing
and electrical wiring. Thisis generally viewed as unsatisfactory for humans and bats.

The first step in excluding bats is to identify the main roost access point usually by observations
at dusk or early evening. There may be several openings, but generally, one is used more than
the othersare. Following the identification of this access point, all other potential entrances
should be closed or filled. Closure can be achieved using a variety of materials and must be
conscientiously applied to the entire structure. Leaving unblocked access points often resultsin
anew favorite being established.

Bats are not rodents and do not create or enlarge holesin buildings. They do not build nests,
chew wiring or other similar activities characteristic of rodent infestation. In light of this,
plugging openings with soft material such as insulation will suffice for closing small openings.
Large openings for ventilation should be covered with screen. Smaller Myotis species have been
observed entering and exiting through a single opening within the trough of pointing between
two bricks and the overlapping wooden fascia board where roof meetswall. Such small
openings can make restricting access to bats difficult in many older structures.

Once all cracks and openings have been sealed, the favorite access should be covered with a
piece of plastic netting or sheeting that hangs over the opening and is attached only at the top.
This creates aloosely hung flap over the opening. Thisflap must hang flat over the surfacein
which the hole occurs. The opening at the bottom allows bats inside to emerge but blocks their
return.

Roost openings are frequently located in corners or areas that are difficult to cover with aflat
lying piece of netting. If such isthe case, afunnel shaped tube constructed of sheet plastic can
be attached over the access point. The large end of the funnel is sealed around the roost access
opening with the small end hanging down. Again, the bats are able to emerge but unable to
reenter the tube and the roost.

These devices should be left in place for four to five evenings of good weather. During this
period, all bats will have the opportunity to emerge. After thistime, the temporary devices can
be removed and the hole filled permanently. The exclusion process should only be undertaken in
early spring before females have given birth or in late summer or early fall after the juveniles are
volant. If done during the nursery season, non-volant pups can be separated from mothers.
Searches for access points into the roost by the adult females are likely to be more thorough if
pups are trapped inside.
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If the roost islocated within alarge open attic in abuilding that is difficult or too costly to seal
completely, measures can be taken to make the site aless desirable roost. When bats are not in
residence, fall or winter are best, the attic can be divided into separate compartments. This can
be achieved by stapling inexpensive sheet plastic to rafters forming a curtain within the attic.
Curtains create a physical barrier to flight. The curtain should extend the full width of the attic
and should come within 30 cm of the attic floor. Slitting the plastic curtain with vertical cuts
will facilitate air movement and allow easier human passage within the attic.

In larger attics, these curtains can be hung up to 3 m apart if no access points to the outside occur
within the compartments. Care should be taken to center such partitions between heads of fire
sprinklersto prevent blocking the water spray in the event of afire. Creating these smaller
compartments restricts the flight area within the roost and may be enough of a nuisance to cause
roost abandonment. If the bats continue to use the site, it usually limits their activity to one area
and often prevents them finding their way into the building's interior by restricting movement
within the attic.

Other Methods of Bat Exclusion

Many traditional methods for discouraging bats from roosting in buildings are ineffective. One
of the more common remedies is scattering mothballs throughout the roosting area. Numerous
roost surveys have found bats and mothballs frequently occupying the same area with no
apparent effect on roost use.

Electronic devices that emit ultrasonic noise to drive away roosting bats are also ineffective
(Bomford and O'Brian 1990, Hurley and Fenton 1980). One maternity roost of Eptesicus fuscus
was observed immediately above one such device mounted to a supporting column within an
attic in Hot Springs, SD (Tigner personal observation).

Poisons are the least effective method of control. They do not provide along-term solution to
the problem and can frequently be more problematic. 1n South Dakota, the use of poisons to kill
batsisillegal. Poisoned bats often become grounded, which may bring them into contact with
pets and children. Poisoned bats are often able to fly some distance from the roost thereby
spreading the problem to surrounding areas (Greenhall 1982). All methods of bat roost control
in Wyoming are subject to approval by the Wyoming Game and Fish Department (Bob Luce
personal communication).
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Public Education

Public education remains one of the keysto bat survival. Asthe greatest source of threats to bats
originates with human activities, creating an increased public awareness of their ecological
importance should provide a significant contribution to protecting these animals.

Since several species have been documented roosting in man-made structures, an increased
public awareness of how best to manage undesired bat roosts is needed. Nuisance roosts are
often maternity roosts which, if disturbed or disrupted, may result in the loss of a complete
generation of bats. Owing to their low reproductive rate, such disruptions can have significant
impacts on population size for many years. Bat topics can easily be incorporated into traditional
public education media. Resources to supplement such public education undertakings are
available through organizations such as Bat Conservation International in Austin, Texas
[www.batcon.org].

Materials describing appropriate measures for dealing with unwanted bats are a particularly
effective means of public education. Materials should be made available through offices of
public agencies that are most likely to receive such requests. These include county extension
offices, South Dakota Game, Fish and Parks offices, Wyoming Game and Fish Department,
United States Forest Service.) [See Stukel et al. (1995) for examples.]

Public Health

One of the more frequent justifications cited for persecuting bats is based upon fear of threatsto
human health. The following information addresses some of the more commonly asked
guestions and popular misconceptions about bats and their impact on public health.

Rabies s probably the best known and most feared zoonotic disease of public health
significance. While misconceptions about the relationship between bats and this viral disease are
numerous, recent research has demonstrated this relationship to be far less menacing than is
often portrayed. Aswith all mammal species, bats are susceptible to contracting this disease.
While some bat species seem to be more susceptible to contracting rabies, the disease in bat
populations is not thought to be increasing (Brass 1993). Occurrence of the diseasein batsin
North America has been estimated to be less than %2 of 1 percent (Constantine 1988).

The traditional view of bats as asymptomatic carriers of rabies, immune to its progression, is
now known to be untrue (Brass 1994). Another common fallacy isthat bats serve as reservoirs
of the virus from which the disease is spread to other species. Research has not demonstrated
bats to be an important link in transmission of the disease to terrestrial mammals (Brass 1993).

One of the surest methods of avoiding a possible exposure is simply not to handle wild
mammals. Not handling a possibly infected bat will reduce your risk of contracting rabies to
nearly zero. When handling dead or live animalsis required, always wear thick gloves.
Teaching children the importance of a hands-off approach to wildlife should be one of the
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primary goals of any education program. Natural inquisitiveness and innocence, coupled with
anthropomorphizing common in children's media, can leave them particularly susceptible to
contracting this disease. Indeed, worldwide statistics show children to be the group most
frequently affected by this disease (Brass 1994).

Human exposure to rabiesis far more likely to come via contact with an infected dog or cat than
through contact with bats (Brass 1994). As such, vaccinating household pets against rabiesis
one of the most important preventive measures that can be taken against the spread of this
disease (CDC 1996). Vaccinated petsthat may have been exposed to an infected animal are
generally prescribed arabies booster, although a veterinarian should advise the appropriate
course of action.

In the event of a possible exposure, one of the most effective means of preventing the diseaseis
immediate and thorough washing of the infected site with soap and water. However, thisis not
to be considered an aternative to receiving prompt medical treatment (CDC 1991). All possible
exposures should be promptly evaluated by qualified medical personnel (CDC 1991). Where
possible, collection of the suspect animal for testing is recommended. Effectiveness of treatment
of this disease is highest when begun soon after exposure (Berkow 1987).

The term exposure is not limited to a bite that results in rupture of the skin. Handling wildlife
with cuts or scratches on hands, which become contaminated with saliva or other material of an
infected animal, constitutes possible exposure. Such contamination can also occur through
contact with a handler's mucous membranes (CDC 1991). These forms of potential exposure
must be treated in the same manner as a bite (CDC 1991).

Incubation of the disease in a host can vary substantially from afew days to ayear (Brass 1994).
Thisfinding is of particular importance to all mammalian wildlife handlers. The common belief
that only healthy animals successfully hibernate through the winter is not valid, and such animals
cannot be considered free of this disease (Brass 1994). In addition, handling specimens frozen
for long periods may still pose athreat as freezing can preserve the virus that causes the disease
(Constantine 1988).

The Center for Disease Control (CDC) recommends all individualsin high risk occupations,
such as veterinarians, veterinary assistants, and wildlife handlers, receive a series of pre-
exposure vaccinations to boost antibody levels in the event of an exposure (CDC 1991). The
rabies pre-exposure vaccines do not provide immunity to contracting this disease. They are
designed only to boost antibody titer and to improve the response to treatment that is still
required following all possible exposures (CDC 1991).

For those individuals whose studies or work require handling bats and other mammalian wildlife,
every effort should be taken to minimize potential exposures. These include pre-exposure
vaccines followed by serology and vaccine boosters, promptly reporting and treating all potential
exposures to the disease, and wearing protective gloves when handling animals. If gloves cannot
be worn, animals should not be handled by people with cuts or abrasions on their hand.
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For an exhaustive review of bats and rabies, see Brass (1994).
Other

Concerns about parasites are commonly expressed by many people. Nearly all parasites known
to infest bats are species specific and pose little threat to pets or humans (Constantine 1988). No
transmission of disease has been documented by parasites of bats to humans (Constantine 1988).

Histoplasmosisis primarily a disease of the respiratory system that manifests symptoms similar
to tuberculosis (Berkow 1987). Infection comes from inhaling dust containing the fungal spores
that cause the disease (Berkow 1987). The spores are commonly associated with pigeons,
poultry, and bat droppings. Human exposure is generally associated with disturbing dry fecal
deposits resulting in airborne dust containing the spores that is then inhaled. Individuals
working in dry dusty conditions where fecal deposits may occur, particularly in confined spaces,
should wear appropriate respirators. Spraying fecal deposits with water prior to disturbance will
reduce dust and help minimize exposure (Benenson 1990).
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FUTURE BAT RESEARCH IN THE BLACK HILLS

While much has been learned about bats in the Black Hills, many questions remain unanswered.
Additional information is needed on the maternity roosting requirements of species for which
thereisminimal information. Further study also needs to be done on the role of abandoned
mines in supporting bat populations and the identification and protection of important maternity
roosts, nursery roosts, and hibernacula.

To facilitate the collection and dissemination of new information, agencies charged with the
management of public lands and wildlife should develop formal relationships for the expressed
purpose of maintaining monitoring and to continue habitat research. This networking would
benefit those conducting research as well as the bats themselves. Alliances will provide benefits
intwo main areas. Thefirst of these benefitsis economic. Given the scarcity of resource agency
funding, pooling resources will improve the quality and amount of work that can be conducted.

Agency participation in collaborative efforts may take a variety of forms and need not be limited
to financial support. Providing vehicles, trained field personnel, researcher accommodations,
and support equipment are some contributions that would be helpful.

The second benefit from collaborative ventures will be to provide a coordinated approach to
future research. Cooperative ventures would prevent costly duplication of research, identify
priority areas, and serve as aformal avenue of communication and dissemination of results.
Consolidation of collected information into a commonly supported database would provide an
effective and complete tool for future evaluation of species distribution and population trends.

Research duplication can also have a negative impact upon specific populations or roost sites.
Hibernacula surveys can be a source of disturbance. Uncontrolled duplication, aside from
wasting resources, can have detrimental effects on the site. Coordinated projects would reduce
the possibility of excessive levels of disturbance at important roost sites. Permit applications for
mist-netting, collection of specimens, and banding should include specific information as to
where, how, and why the work is to be done. Such applications should be reviewed and
evaluated by persons qualified to determine the applicant's ability and screened for possible
duplication. Thisinformation would enable a uniform standard to be maintained in conducting
future bat research.

The Guidelines for the Protection of Bat Roosts, as prepared and discussed by the American
Society of Mammalogists (1992), could serve as the framework under which all future research
would be conducted. In addition to these guidelines, the recent Idaho State Conservation Effort
has additional measures specific to C. townsendii that should be incorporated into this
framework of standards (Pierson et al.1999). Beginning in January 2001, SDGFP began
requiring that applicants requesting scientific collector’ s permits to sample or collect bats in
South Dakota provide detailed descriptions of research/monitoring plans prior to being approved
for a state collector’ s permit [ See Appendix 11.]
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To prevent unnecessary disturbance, specific locations of significant roosting locations, whether
natural caves or abandoned mines, should be considered confidential and not for public
distribution.

In Conclusion

Bat species of the Black Hillsrequire avariety of habitat types. Changes within these habitat
types will have an inevitable impact upon those species dependent upon them. Species such as
C. townsendii or L. noctivagans with specific summer roosting requirements are particularly
susceptible to these changes. The variation observed in hibernacula selection for year-round
residents also demonstrates the diversity of required habitat. Accelerating changes resulting
from increasing pressures on existing habitat likely represent the greatest threat to the survival of
bat speciesin the region.

Given the rapid pace of change, the success of mitigation measures designed to maintain
diversity could only be gauged through continued species monitoring. The importance of
continued bat population monitoring in the Black Hills cannot be overemphasized. Though
biologica surveys are often judged to be an end in themselves, we agree with Bogan et al.
(1989) in viewing them as the only reliable means to monitor population trends over time. As
such, biological surveys should be viewed as an ongoing process for collecting information to
assess effects of land management and help guide resource decisions.

Taken independently, much of the bat work conducted to date within the Black Hills can be
considered little more than anecdotal. Lacking a historical perspective to provide points for
comparison, individual point-in-time surveys only give areflection of present conditions.
Population trends are impossible to discern from such limited information. Collectively, this
work, if combined with ongoing and future research, will provide a basis for understanding the
complex interactions between bats and the unique habitat found within the Black Hills.

Fully understanding the complex relationship between bats and their environment must remain a
goal for the future. Identifying habitat requirementsis but the first step in long-term protection
of these ecologically important species. Once identified, conserving these requirements becomes
the challenge facing wildlife and land management agencies. Without the implementation of
these identified management guidelines, future surveys will serve only to provide simple
documentation of the extirpation of bats from the Black Hills.
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SPECIES BANDED 6\ 9 SPECIES
TOTAL

M. ciliolabrum 55 | 21 76
M. evotis 05 | 01 06

M. lucifugus 101 | 74 175

M. septentrionalis | 137 | 27 164
M. t. pahasapensis 54 | 21 75
M. volans 67 | 22 89

E. fuscus 72 | 90 162

C. townsendii 34 |71 105
L. borealis 0 | 01 01
L. cinereus 18 | 05 23
L. noctivagans 43 | 18 61

SPECIESTOTALS | 586 | 351 937

Table1l Species, sex and total number of bats banded: 1992-1995.



SPECIES 4 Q TOTAL
M. ciliolabrum 2 1 3
M. lucifugus 2 0 2
M. septentrionalis 10 1 11
M. t. pahasapensis 5 0 5
M. volans 3 0 3
E. fuscus 3 11 14
C. townsendii 10 13 23
L. cinereus 0 1 1
L. noctivagans 1 0 1

Table2 Banding recaptures by species: 9/92-12/02.

No records of recaptures have been noted for M. evotisor L. borealis.
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Tables 3 and 4 provide common measurements collected from bats in the Black Hills (Tigner
unpublished data).

& FA Q FA FA average FA range
SPECIES [mm] [mm] for species for species
(n) (n) (n) (mm)

M. ciliolabrum 31.16 31.53 31.27 29-34
(76) (32) (108)

M. evotis 37.80 40.00 38.17 37-40

®) 1) (6)

M. lucifugus 37.37 37.66 37.49 32-41
(108) (73) (181)

M. septentrionalis | 36.03 36.29 36.07 32-43
(141) (28) (169)

M. t. pahasapensis | 40.50 41.70 40.82 37-44
(54) (20) (74)

M. volans 37.79 38.35 37.93 35-41
(72) (23) (95)

E. fuscus 45.18 46.14 45.72 41-51
(73) (96) (169)

L. borealis *x 42.00 39.7 36-42°
1) ®

L. cinereus 52.35 53.83 52.69 50-55
(20) (6) (26)

L. noctivagans 41.09 41.73 41.3 39-44
(45) (22) (67)

C. townsendii 43.18 44.85 44.31 40-47
(34) (72) (106)

Table3 Forearm (FA) measurements by sex and species.

2 from van Zyll de Jong 1985
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Weights are shown to provide a comparison between species only. In calculating the mean
weights, no adjustments were made for variables such as pregnancy* or recent foraging activity?.

& weight Q weight mean weight weight range
SPECIES [gm] [gm] for species for species
(n) (n) [gm] [gm]
(n)
M. ciliolabrum 5.72 571 5.72 4.0-9.5
(62) (28) (90)
M. evotis 7.50 7.50 7.50 75
2 1) (3)
M. lucifugus 8.23 8.64 8.33 5.0-115
(96) (29) (125)
M. septentrionalis 7.14 7.09 7.13 4.5-11.0
(113) (22) (135)
M. t. pahasapensis 7.70 8.11 7.80 6.0-10.5
(45) (14) (59)
M. volans 7.73 8.18 7.84 5.0-11.5
(56) 17 (73)
E. fuscus 17.18 17.88 17.54 11.0-26.5
(68) (72) (140)
L. borealis’ *x 20.00 12.5* 10.0-17.44"
) 4
L. cinereus 23.58 20.50 27.6* 25.4-30.3*
(20) 2 (22)
C. townsendii 11.04 12.21 11.59 9.0-19.0
(27) (24 (51)

Table4 Weight by sex and species.

!Kurtaand Kunz (1987) in surveying published literature, found the mean weight of bat pups at birth to be
22.3 percent of the mother’ s post-partum body weight.

20ne adult female C. townsendii banded emerging from a cave was recaptured 2.5 hours later reentering the
cave. At emergence, she weighed 11.5 gm and at recapture (with bulging stomach) 16 gm, again of 4.5 gm or
nearly 40% of its body weight (Tigner unpublished data).

3No males were netted; only one female was recorded.

“from van Zyl| de Jong 1985.

SPECIES NIGHT ROOST | DAY ROOST | HIBERNACULUM
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o | 20920 | deade | 037
M. evotis* i D¢
M. lucifugus 399332 | 39> J3Q
M. septentrionalis 333 i 2}
M. t. pahasapensis | 2Q & 40 24 % 24
M. volans 30 > 30
C. townsendii 3239 | d9248% | J92JI9
E. fuscus 39239 | dva3dv e

* Represents a single capture at only one of the 3 gated locations; v'=unknown sex; X=no

captures

Table5 Roost usage at gated sites.
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APPENDIX | BATSOF THE BLACK HILLS-BRIEF DESCRIPTIONS

Thefollowing is abrief description of the eleven bat species known from the Black Hills.
Included are behavioral and physical observations.

Distinguishing among Myotis species can be frustrating at times and nearly impossible if the bat
is hibernating since hibernating bats should not be disturbed. Pelage color aloneis not areliable
identifying characteristic as significant variations occur within species.

Myotis ciliolabrum (Western Small-footed Myotis) - Forearm is 29-34 mm. M. ciliolabrumis
the smallest bat found in the Black Hills. Its skull gives aflattened appearance, and bat has
characteristic black mask and ears that often contrast with pale brown fur. Calcar iskeeled. M.
ciliolabrumis ayear-round resident that hibernates in caves and minesin crevices and rock
surfaces and generally prefers cooler hibernacula. No maternity roosts have been identified in
the Black Hills.

Myotis evotis (Long-eared Bat) - Forearm is 36-41 mm. Earsvery long, 22-25mm in length,
extending 5 mm or more beyond nose tip when pressed forward. Ear length is more than %2
length of forearm. Fur islong with color varying in shades of brown. Ears and membranes are
very dark to black, and there is often an inconspicuous fringe of minute hairs along edge of
uropatagium.

Myotis lucifugus (Little Brown Myotis) - Forearm is 34-41 mm. Blunt tragus is approximately
Y length of ear. Fur varies in shades of brown often with a sheen. Membranes and ears dark
brown. Calcar is absent or weak. M. lucifugus commonly feeds very low over water surface.
Maternity roosts are common in buildings during summer. It isayear-round resident that
hibernates in caves and mines with high levels of humidity and isfound in crevices and roosting
on rock surfaces.

Myotis septentrionalis (Northern Myotis) - Forearm is 32-39 mm. Sizeissimilar to M. lucifugus
but has longer ears, 17-19 mm, with long, pointed tragus. Calcar is not keeled, and fur is dull,
not glossy. Membranes and ears medium brown. Faceis often more bald than other Myotis
species. A very vocal bat when disturbed. It isayear-round resident that hibernatesin caves
and mines and is found in crevices.

Myotis thysanodes pahasapensis (Fringed Myotis) - Forearm is 39-44 mm. Ears are long, 16-20
mm, and generally very dark to black asisthe mask. A distinct fringe of small stiff hairsis
found along the edge of uropatagium. Subspecies found only in the Black Hillsregion. M. t.
pahasapensisis ayear-round resident that hibernates in caves and mines and roosts in crevices
and on rock surfaces.

Myotis volans (Long-legged Myotis) - Forearm is 35-41 mm. It often displays a characteristic
furring from elbow to knee on underside of wing membrane and a well-developed keel to the
calcar. M. volans generally has darker brown membranes. A shorter rostrum gives head a
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smaller appearance than M. lucifugus. This speciesis ayear-round resident that hibernatesin
caves and mines and is found on rock surfaces and in crevices. Maternity and nursery roosts
have been found in a building and a snag.

Corynorhinus townsendii (Townsend's Big-eared Bat) Forearm is41-47 mm. Earsare very
long, >25 mm, with two lumps near the end of the snout. This speciesis often misidentified as
the ears are commonly folded back and adjacent to folded wings while roosting or hibernating.
Tragus does not fold back with ear and are often mistaken for Myotis ear tips. It is dependent
upon caves and mines. C. townsendii roosts in the open on rock surfaces often near the openings
of caves and mines. Echolocation isvery soft and can be difficult to detect in the field. A very
acrobatic flier, this species is known to utilize feeding perches during foraging. C. townsendii is
ayear-round resident with the largest known hibernating population in the Black Hills located at
Jewel Cave.

Eptesicus fuscus (Big Brown Bat) - Forearm is 41-51 mm. E. fuscusis generally larger than
Myotis species with a broad head and snout. Ears are short with rounded tragus. Calcar is
keeled. It commonly roosts in buildings during the summer months. E. fuscusis ayear-round
resident that hibernates in caves and mines roosting in crevices and on rock surfaces.

Lasionycteris noctivagans (Silver-haired Bat) Forearm is 37-44 mm. Fur isdark, usually black,
and silver-tipped. Ears are short and rounded. Rarely found underground, this bat usually roosts
on treetrunksin crevices or beneath loose bark. Maternity roosts are located in tree cavities.
This speciesisaslow flier and feeds over woodland ponds and streams. Although afew winter
records exist, L. noctivagans is considered a migratory speciesin SD.

Lasiurus borealis (Eastern Red Bat) - Forearm is 36-42 mm. Fur isreddish, and wings are long
and pointed. Earsare short and rounded. Interfemoral membraneis heavily furred. L. borealis
routinely gives birth to more than one pup. Twins, triplets and quadrupl ets are not uncommon.
This speciesroosts almost exclusively in the branches of trees and is generally a high-flying bat.
There are few records of L. borealisin the Black Hills. It is considered migratory.

Lasiuruscinereus (Hoary Bat) - Forearm is48-58 mm. L. cinereusisthe largest bat in the
Black Hills. Fur is multicolored and heavy. Ears are short and rounded edged in black. Many
hairs tipped in white give the appearance of being frosted. It isnot acolonial bat and is
generaly ahigh, fast flier. L. cinereusisasummer resident that migrates southward by the end
of August.
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APPENDIX I
BAT SAMPLING AND COLLECTION PROTOCOL GUIDELINES
AND REQUIREMENTS
(Effective 1 January 2001)

SOUTH DAKOTA DEPARTMENT OF GAME, FISH AND PARKS
523 E. Capital, Pierre, SD, 57501

The Black Hills of South Dakota and Wyoming have historically been of interest to bat researchers and specimen
collectors. Many specimens have been collected for avariety of purposes, and these specimens are housed in
museum and university collections throughout the country. In recent years, natural and intentional mine closures
combined with the continued interest in research on Black Hills bat populations have caused concern about impacts
of sampling and collection on local bat populations. This document presents specific guidelines and requirements
for bat sampling and collection related to monitoring and research activities throughout South Dakota. This
document is not intended to provide recommendations on study or sampling design, which can be obtained from
other sources (ex: Inventory Methods for Bats — Sandards for components of British Columbia’s Biodiversity No.
20. 1998. Resources Inventory Committee, British Columbia).

The overriding intent of this document isto provide for the safety of individual bats and for the long-term stability of
bat populations in South Dakota. State Scientific Collector’s Permits will be issued only for research and monitoring
activities that are compatible with this overriding intent.

Components of this document are arranged as guidelines or requirements. The permittee should assume that
deviations from requirements will not be approved unlessjustified to the satisfaction of the SD Department of Game,
Fish and Parks.

This document is a supplement to the South Dakota Department of Game, Fish and Parks Free Sientific
Collector’s Permit Application. Legal authorities: SDCL 41-6-32 (scientific collector’s license) and SDCL 41-1-
2 (state authority for wildlife protection).
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REQUIREMENTS:

1

10.

11
12.

13.

Applicants must provide evidence that they are familiar with the desired sampling techniques and with
identification of bat species likely to be found in the study area. This requirement appliesto al parties that
will operate under the Scientific Collector’s Permit. The Scientific Collector’s Permit cannot be transferred
or delegated to individuals not covered under the Permit.

In addition to completing the South Dakota Department of Game, Fish and Parks Free Scientific Collector’s
Permit Application, applicants must submit a copy of their study or monitoring plan. At a minimum, the plan
should include species of concern, number of individuals to be collected or handled, study area and duration,
techniques, personnel, and eventual location of specimens or tissues.

Mist nets must be attended at all times. Harp traps must be checked frequently to minimize effects of
predation, weather, absence of mother from pup, etc.

No collection or handling of bats will be allowed at hibernacula. Surveys or other activities at hibernacula
will be reviewed on a case-by-case basis.

Live bats may not be held overnight without permission of SDGFP.

No surveys will be allowed for western big-eared bats (Corynor hinus townsendii) at known maternity/nursery
roosts. If aresearcher suspects that western big-eared bats are using a site as a maternity/nursery roost,
surveys must end immediately, and SDGFP must be notified. In general, surveys of maternity/nursery roosts
of all bat species are discouraged.

Applicants desiring to handle bats must submit proof of pre-exposure vaccinations for rabies.

Applicants desiring to band bats must comply with established South Dakota protocol for band type,
placement, color, and numbering system.

In general, no collection of specimens or body tissue will be allowed of bat species monitored by the SD
Natural Heritage Program. A current list of monitored species can be viewed at:
http://www.state.sd.us/gfp/Diversity/index.htm. If individuals of monitored species are captured, they will be
released immediately at the point of capture. Any unintentional collection of individuals of monitored
species will be reported to SDGFP within 72 hours and surrendered to SDGFP.

Coallection of any bat species must be approved by SDGFP. Collection of more than two specimens of
nonmonitored species must be justified within the context of a study or monitoring plan. This plan should
include a description of the method of killing and a description of availability of tissue or specimens for
examination by other researchers.

Bat survey or monitoring activities should not alter or damage natural or artificial sites.

Only personal, battery-powered or non-heat-generating light sources will be used within roosts. No open-
flame torches, smoke-producing instruments, photography equipment, carbide lamps, or toxicants will be
taken into roost sites.

Permit holders will notify SDGFP of the location of any maternity roosts discovered during study or
monitoring activities.

GUIDELINES:

Applicants should be familiar with humane methods of removing other nocturnal animals likely to be
captured in bat sampling equipment.

Applicants should be familiar with property boundariesin their selected study area and should seek
permission from the appropriate public or private landowner.

Applicant should notify public or private landowner when survey activities will be conducted.
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GLOSSARY OF SELECTED TERMS

adit - horizontal underground mine passage that connects to the outside

calcar (keeled calcar) - apiece of cartilage attached to the hedl of the foot that extends along
the free-edge of the tail membrane; "keeled calcar” refersto a small portion (flap) of the
membrane that extends beyond the edge of the calcar

cave - naturally formed underground cavity

day roost - general term for aroosting location used by bats during the active season (may
include maternity and nursery roosts)

drift - horizontal underground mine passage that follows avein or layer of rock

echolocation - a highly advanced "sonar" system used by bats to orient themselves and locate
food

hiber naculum - location used for overwintering; usually characterized by cooler (above
freezing) stable temperatures

hiber nation - energy conserving behavior used during longer cold weather periods when food is
scarce; characterized by lower metabolic rate and body temperature

hypogeal - occurring beneath the surface

insectivor ous - feeding on insects (all SD and WY bats are insectivorous)

mater nity roost - roost location used by a group of reproductive adult females

mine - man-made underground cavity

night roost - location used between bouts of foraging for resting, ingesting larger prey, and
socializing

nullipar ous — never given birth

nursery roost - roost location used by adult reproductive adult females and their offspring
parous - having given birth

pelage - fur

portal - access point or opening at a horizontal mine entrance

shaft - vertical opening/passage into amine

thermor egulation - controlling body temperature to achieve optimal use of stored energy

reserves
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torpor - ashort-term adaptive behavior for conserving energy characterized by lowered body
temperature and metabolic rate

tragus - small, erect piece of cartilage attached at the base of and located in front of the ear
Harp trap (a.k.a. Tuttletrap) - portable capture device used primarily at roost access points or
within restricted flyways, comprised of aframe of two vertical banks of filament (each strung in
harp-like fashion) divided by a narrow space with a collection bag hung below this gap. Bats
generally fold their wings to pass through the first bank of strings and become blocked by the
second bank whereupon they drop down into the holding bag. The remaining area of the
cave/mine opening not covered by the trap is blocked with plastic sheeting. (See Tuttle 1974)
ultrasonic echolocation detector - in its simplest form, an electronic bat survey instrument that
receives the echolocation pulses, which are generally above the range of human hearing, that are
emitted by bats and lowers them into the range audible to humans.

uropatagium - membrane of skin that extends between the legs (a.k.a. tail membrane)

volant - ableto fly
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The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or
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prohibited bases apply to all programs.) Persons with disabilities who require
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audiotape, etc.) should contact USDA’s TARGET Center at 202-720-2600 (voice
and TDD). To file a complaint of discrimination, write USDA, Director, Office of Civil
Rights, 1400 Independence Avenue, SW, Washington, DC 20250-9410 or call toll
free (866) 632-9992 (voice). TDD users can contact USDA through local relay or the
Federal relay at (800) 877-8339 (TDD) or (866) 377-8642 (relay voice). USDA is an
equal opportunity provider and employer.
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Craven Canyon Mineral Withdrawal Environmental Assessment

SUMMARY

The Black Hills National Forest proposes to recommend withdrawal of 3,968 acres of
National Forest System land from mineral entry for 20 years to protect cultural resources,
including rock art of great cultural, scientific and public interest. The significance of
Craven Canyon from a traditional use perspective is not limited to the rock art. Rather,
Craven Canyon should be viewed as an Ethnographic Landscape. National Park Service
Preservation Brief 36 defines an Ethnographic Landscape as “a landscape containing a
variety of natural and cultural resources that associated peoples define as heritage
resources” (NPS 1994: 2). As mentioned above, some Lakota were more interested in
Craven Canyon as a whole, and are not interested specifically in the rock art. For these
individuals, the need for protection of Craven Canyon goes well beyond physical
protection of the rock art, and includes a need for protecting the natural landscape
features of Craven Canyon. For this reason, the proposed withdrawal includes
consideration of the viewshed of the natural landscape as seen from the Rock Art sites.
Additionally, archaeological and paleoenvironmental investigations in Craven Canyon
indicate that there is still much to be learned about post-Pleistocene deposits and post-
Pleistocene human activities. Much of the area north of Craven Canyon along what is
known as Long Mountain has yet to be surveyed. Therefore, the proposed action also
includes areas suspected to contain additional archeological discoveries on Long
Mountain.

The project area is located approximately 30 miles southwest of Custer, SD and 17 miles
west of Hot Springs, SD and is within the Hell Canyon Ranger District, Black Hills
National Forest, South Dakota and Wyoming. The proposed action would withdraw
these lands from mineral exploration and development under the General Mining Law of
1872, as amended. There are approximately 160 acres within the proposed withdrawal
area that were previously withdrawn from mineral entry (PLO 1232), also for 20 years.
This area is excluded from this proposal.

This action is needed to protect unique prehistoric and historic cultural properties in and
surrounding Craven Canyon from disturbance and adverse effects associated with mineral
extraction. Currently the Forest has no authority to deny mining exploration and
development in this area.

The proposed action may preclude some mining opportunities in these areas. The
proposed Craven Canyon withdrawal area has (1) a high potential for small to medium
sized roll-front-type uranium and vanadium deposits in sandstone within fluvial unit 1 of
the Lakota Formation and the lower unit of the Fall River Formation, (2) a moderate
potential for oil and gas resources in subsurface Phanerozoic strata, (3) a low potential for
subbituminous coal resources in the basal portion of fluvial unit 1 of the Lakota
Formation, and (4) a low potential for mineral materials suitable for sand and gravel,
clay, and building stone.




In addition to the proposed action (Alternative 2), the Forest Service also evaluated the
following alternatives:

No Action Alternative — This alternative is required as a comparison to the action
alternatives. Under the No Action alternative, the existing withdrawal would remain
in effect. No additional area would be withdrawn from mineral entry.

Alternative 3. This alternative would reduce the area to be withdrawn by
approximately 1,319 acres. Under this alternative about 2,649 acres would be
withdrawn from mineral entry. This alternative would protect the prehistoric rock art
within and along the canyon walls from exploration and development activities, but
may not protect known sites above the canyon. This alternative would allow mineral

entry in some areas above the canyon wall, which may not protect the visual
resources and traditional cultural properties. Under this alternative, 27 of the 46
known archaeological sites would be protected, 81% of the Long Mountain
Archaeological Research Interest Area would be protected, and 57% of the areas
without previous archaeological survey would be protected. Alternative 3 would
exclude 67 existing claims within the project area boundary.

Based upon the effects of the alternatives, the responsible official will recommend an
alternative that would limit disturbance to the protected rock art sites and other
archeological resources to the Bureau of Land Management. The Responsible Official
will decide:

1) If mineral withdrawal is warranted to protect the resources and other values associated

with Craven Canyon; and
2) If mineral withdrawal is warranted, to what extent should the withdrawal be applied?

The Responsible Official will then make a recommendation to the Regional Forester,
who will in turn transmit a recommendation to the Bureau of Land Management. The
United States Department of the Interior (USDI) Bureau of Land Management is a
cooperating agency in the development of this document.
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CHAPTER 1. PURPOSE AND NEED FOR ACTION

Document Structure

The Forest Service has prepared this Environmental Assessment in compliance with the
National Environmental Policy Act (NEPA) and other relevant Federal and State laws
and regulations. This Environmental Assessment discloses the direct, indirect, and
cumulative environmental impacts that would result from the proposed action and
alternatives. The document is organized into four parts:

o  Chapter 1 Purpose and Need for Action: This section includes information on the
history of the project proposal, the purpose of and need for the project, and the
agency"s proposal for achieving that purpose and need. This section also details how
the Forest Service informed the public of the proposal and how the public responded.

o  Chapter 2 Alternatives, including the Proposed Action: This section provides a more
detailed description of the agency*'s proposed action as well as alternative methods for
achieving the stated purpose. These alternatives were developed based on significant
issues raised by the public and other agencies. This discussion also includes possible
mitigation measures. Finally, this section provides a summary table of the
environmental consequences associated with each alternative.

o Chapter 3 Affected Environment and Environmental Consequences: This section
describes the environmental effects of implementing the proposed action and other
alternatives. This analysis is organized by resource area. Within each section, the
affected environment is described first, followed by the effects of the No Action
Alternative that provides a baseline for evaluation and comparison of the other
alternatives that follow.

o Chapter 4 List of Preparers, and Distribution: This section provides a list of
preparers and agencies and persons consulted during the development of the
environmental assessment.

e Appendices: The appendices provide more detailed information to support the
analyses presented in the environmental assessment.

Additional documentation, including more detailed analyses of project area resources, may
be found in the project planning record located at the Hell Canyon Ranger District Office in
Custer, South Dakota.

Background

The southern Black Hills in general contain an unparalleled diversity of rock art styles
spanning the entire breadth of human occupation of the area. The most significant
representation of this diversity exists in Craven Canyon. Archaeological investigations,
consultation with Native Americans, and oral histories of local ranchers have established
that Craven Canyon is an irreplaceable element of the plains Native American cultural
fabric.

From an archaeological standpoint, the rock art sites in Craven Canyon are a highly
significant cultural resource. They have yielded, and continue to yield, information about
ideology, aesthetics, technology, and social organization not found in other types of
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archaeological sites (Sundstrom 1993; Sundstrom 2004). In addition, recent
investigations by Fredlund (1996), and Sundstrom and Fredlund (2007) indicate that rock
shelters and lithic scatters in Craven Canyon contain intact and deeply stratified deposits
and intact paleosols not found elsewhere in the Black Hills. These sites have the
potential to answer questions about paleoenvironmental conditions and human use of the
Black Hills throughout the Holocene.

The importance of Craven Canyon from a cultural use perspective cannot be overstated.
For peoples™ whose culture, history, values, morals, and beliefs are largely or wholly oral
rather than written, places serve as “indispensable aids for remembering and imagining”
(Basso 1996:7). Lakota, Cheyenne, Arapaho, Kiowa, and many other plains peoples
regard the Black Hills as sacred (La Pointe 1976). These peoples have a special
connection to rock art sites in the Black Hills because they are the descendants of the
people who made them. The rock art sites in Craven Canyon, and indeed the canyon
itself, continue to serve as repositories of history, beliefs, wisdom, and inspiration. When
one place or one rock art site is damaged or altered, the corresponding piece of history,
moral value, or belief is also threatened because the particular place which served as the
heuristic devise for remembering is no longer intact. Thus, any adverse effect in Craven
Canyon is rightly viewed as an affront to plains Native American culture and Indigenous
human rights.

The Black Hills National Forest Land and Resource Management Plan, as amended
(BHNF LRMP) emphasizes the management of cultural resources to protect them from
loss or damage until they can be evaluated for significance, to be retained for appropriate
uses, to provide opportunities for scientific study about past human behavior and
environments, or to offer the public a better understanding of its collective human
heritage.

Mining activities such as exploratory drilling, mining, blasting and the operation of heavy
equipment can destroy archaeological sites and viewsheds. Furthermore, industrial
activities are disruptive to traditional religious activities, many of which are private in
nature and require a great sense of solitude.

Management Direction

The project area lies within Management Area (MA) 5.1A Southern Hills Forest and
Grassland Areas per the Black Hills National Forest Revised Land and Resource
Management Plan (BHNF LRMP, as amended). Forest Plan direction for the Craven
Canyon area emphasizes managing for sustainability of the physical, biological and
visual values associated with areas of woody vegetation and open grassland. This area is
dominated by open grasslands and areas of woody vegetation, with deep sandstone
canyons and very little surface water available. Though forested areas exist, they do not
produce commercially profitable wood fiber as a result of poor site conditions. Wildlife
habitat and forage production for both livestock and wildlife are emphasized.

More specifically, the following Forest Plan goals, objectives, standards and guidelines
for the Craven Canyon area were used to develop the proposed action.




Minerals

Standard 1509. For classified lands not withdrawn from operations under the general
mining laws (research natural areas, national recreation areas, special interest areas such
as “scenic”, “botanical”, and “geologic”, national historical sites, and “scenic” and
“recreation” segments of wild and scenic rivers):

a. The status of classified lands with respect to withdrawal must be checked before
an operating plan can be approved.

b. Provide for reasonable protection of the purposes for which the lands were
classified.

c. Reclaim disturbed lands to a condition suitable for the purposes for which the
lands were classified.

d. Pursue withdrawals where appropriate.

Guideline 1510. Developed recreation areas should be withdrawn from locatable mineral
entry. Maintain existing withdrawals.

Heritage Resources

Objective 405. Manage all heritage sites listed in the National Register of Historic places
in consultation with the State Historical Preservation Officer (SHPO) and the President™s
Advisory Council on Historic Preservation (ACHP).

Objective 406. Provide opportunities for the public to participate in heritage
management activities, including the monitoring, excavation, and protection of
archeological sites.

Wildlife

Standard 3102. Where caves are important nurseries or hibernacula for sensitive and
local concern bat species protect the caves and maintain their microclimates when
designing management activities. Protect known bat day and night roosts.

R2 Sensitive and SOLC Plants

The Forest Plan (USDA Forest Service 2006) states that Region 2 (R2) sensitive plant
species, and plant species of local concern would be protected as follows:

Objective 221. Conserve or enhance habitat for R2 sensitive species and species of local
concern (SOLC).

Guideline 4102a. Avoid the use of earth-moving equipment within national register
eligible heritage resource sites, known locations of R2 sensitive species and species of
local concern plants, BAs, RNAs, or in stream channels, except at designated points and
with proper mitigation. Prohibit this use in the Wilderness.

Standard 4304. Treat individual plants or group of plants in areas where R2 sensitive or
species of local concern plants occur. Use a treatment method that is the least risk to the
species being protected.
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Purpose and Need for Action

The purpose of and need for action is to protect and preserve existing Native American
cultural resources including rock art of great cultural, scientific, and public interest, and
traditional cultural properties with associated viewsheds. This action is needed, because
there is potential for damage of the unique values associated with this area from any
future mining activities. Lands in most of this area are currently open to mineral entry
under the General Mining Law, as amended.

The Black Hills National Forest Land and Resource Management Plan, as amended
(BHNF LRMP) emphasizes the management of cultural resources to protect them from
loss or damage until they can be evaluated for significance, to be retained for appropriate
uses, to provide opportunities for scientific study about past human behavior and
environments, or to offer the public a better understanding of its collective human
heritage.

The most appropriate use for Craven Canyon and the purpose for its withdrawal from
mineral activities are to provide opportunities for scientific study about past human
behavior and environments, to continue to serve the religious and cultural needs of Native
Americans, and to offer the public a better understanding of its collective human heritage.

This action responds to the goals and objectives outlined in the Black Hills Forest Plan,
as amended, and helps move the project area towards desired conditions described in that
plan. The resource values and risks for Craven Canyon and surrounding area are
described below.

Proposed Action

The proposed action was developed by the Forest Service to meet the purpose and need
for action. Specifically, the Forest Service proposes to withdraw approximately 3,968
acres of National Forest System land from mineral entry for 20 years to protect cultural
resources, including rock art of great cultural, scientific and public interest. The proposed
action would withdraw these lands from mineral exploration and development under the
General Mining Law of 1872, as amended. This means that mining exploration and
development would not be allowed during the life of the withdrawal (20 years, with
option for renewal). The proposed withdrawal area is shown in Figure 2.

Decision Framework

The USDI Bureau of Land Management is a cooperating agency and is responsible for
the final decision regarding this mineral withdrawal. Mineral withdrawals fall under the
administrative responsibilities of the UDSI Bureau of Land Management (43 CFR
2310.1). Section 104 of the Federal Land Policy and Management Act of 1976 gives the
Secretary of the Interior authority to make, modify, extend, or revoke most withdrawals
on public or reserved Federal lands. The Forest Service must apply to the Secretary of
the Interior for withdrawal actions on National Forest lands (FSM 2761.01). The Forest
Service initiates an application with the BLM for a mineral withdrawal. The BLM
publishes notice of an application for withdrawal in the Federal Register along with a
segregation order. The segregation order prohibits new mineral claims for a period of




two years. In those two years, the Forest Service then completes an environmental
assessment (EA) and supporting specialist reports to meet the requirements of the
National Environmental Policy Act (1969). The notice of application for withdrawal and
order of segregation was published in the Federal Register on August 20, 2008, with
comments and requests for public meetings due by November 18, 2008. For a period of
two years from the August 20™ date of publication in the Federal Register, the land
identified in this assessment would be segregated from location or entry under the United
States mining laws, unless the application to withdraw is denied or canceled or if the
withdrawal is approved prior to that date.

This Environmental Assessment is not a decision document. Based upon the effects of
the alternatives, the Recommending Forest Service official will transmit a
recommendation to the BLM. The Director of the BLM approves the decision on the
proposed withdrawal and publishes notice of decision in the Federal Register. Therefore,
the Forest Service recommendation is not appealable (36 CFR 215.12(h)). The
Recommending Forest Service official for this assessment will be the R2, Rocky
Mountain Regional Forester (FSM 2761.04).

The Recommending Official will decide 1) if mineral withdrawal is necessary to protect
the culturally significant resources located at Craven Canyon, and 2) if so, what the
appropriate size of the withdrawal should be.
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Figure 2. Proposed Action

10



Public Involvement

Public involvement on this project began prior to the formal scoping period. Scoping as
defined by the Council on Environmental (CEQ) includes refining the proposed action,
identifying preliminary issues, and identifying interested and affected persons. Notices
of the proposed withdrawal and segregation orders were published in the Federal Register
on August 20, 2008. The proposal was listed in the Schedule of Proposed Actions in
October 2008. The proposal was provided to the public and other agencies for comment
during scoping which began on January 12, 2009. In addition, as part of the public
involvement process, the agency provided maps and information on the Black Hills
National Forest website (www.fs.fed.us/r2/blackhills). At the request of the Fall River
County Commissioners, the Forest Service met with the Commissioners on May 15, 2009
to discuss the proposed withdrawal. Using the comments from the public, other agencies,
and tribal contacts the interdisciplinary team developed a list of issues to address.

Issues

The Forest Service reviewed input submitted during scoping and separated the issues into
two groups: significant (as directed by the Council on Environmental Quality (CEQ)
regulations (40 CFR 1500.4(g) and 1501.7)) and non-significant issues. Significant issues
were defined as those directly or indirectly caused by implementing the proposed action.
Non-significant issues were identified as those: 1) outside the scope of the proposed
action; 2) already decided by law, regulation, Forest Plan, or other higher level decision;
3) irrelevant to the decision to be made; or 4) conjectural and not supported by scientific
or factual evidence. The Council on Environmental Quality (CEQ) NEPA regulations
require this delineation in Sec. 1501.7, “...identify and eliminate from detailed study the
issues which are not significant or which have been covered by prior environmental
review (Sec. 1506.3)...” A list of non-significant issues and reasons regarding their
categorization as non-significant may be found in the project record. The Forest Service
identified the following significant issue during scoping (Table 1).

Table 1. Significant Issues/Concerns

Issue #1: Protection of existing claims. There is concern that the size of the withdrawal is
too large and would have adverse effects on mining opportunities. There are approximately 67
mining claims that exist within the proposed withdrawal area. There is concern that the
withdrawal would eliminate opportunities for future exploration and development of mineral
resources, and that archeological resources, including rock art sites and viewsheds within the
Craven Canyon area, could be protected with existing protection and mitigation measures
available through the existing 640-acre Pictograph Withdrawal and through the Forest Service
36 CFR 228 mineral regulations. This Issue was used to develop Alternative 3 and will be
carried forward for analysis.
Measures:

o Existing Mineral claims included within withdrawal area.

®  Number of culturally significant sites protected.

o Viewshed acres protected.

11
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CHAPTER 2. ALTERNATIVES, INCLUDING THE
PROPOSED ACTION

This chapter describes and compares the alternatives considered for the Craven Canyon
Mineral Withdrawal project. It includes a description and map of each alternative
considered. This section also presents the alternatives in comparative form, sharply
defining the differences between each alternative and providing a clear basis for choice
among options by the decision maker and the public. Some of the information used to
compare the alternatives is based upon the design of the alternative (i.e., location and size
of the withdrawal) and some of the information is based upon the environmental, social
and economic effects of implementing each alternative (i.e., the amount of high potential
minerals withdrawn).

Alternatives

Alternative 1
No Action

Under the No Action alternative, current management plans would continue to guide
management of the project area. No additional areas would be withdrawn to accomplish
project goals. The existing mineral withdrawal (PLO 1232 - 160 Acres) would remain in
effect. All other areas in the vicinity of Craven Canyon would remain open to mineral
exploration and development. Mineral exploration and development would continue to be
regulated through the Forest Service 36 CFR 228 mineral regulations.

Alternative 2
The Proposed Action

The Black Hills National Forest proposes to recommend withdrawal of 3,957 acres of
National Forest System land from mineral entry for 20 years to protect cultural resources,
including rock art of great cultural, scientific and public interest. The proposed action
would withdraw these lands from mineral exploration and development under the
General Mining Law of 1872, as amended. The proposed withdrawal is intended to
provide protection of the unique resources present at Craven Canyon from the adverse
effects of all future mining activities. There are currently approximately 67 existing
mining claims within the proposed mineral withdrawal area. The proposed action would
not change the validity of those existing claims, but would limit any future claims.

The significance of Craven Canyon from a traditional use perspective is not limited to the
rock art. Rather, Craven Canyon should be viewed as an Ethnographic Landscape.
National Park Service Preservation Brief 36 defines an Ethnographic Landscape as “a
landscape containing a variety of natural and cultural resources that associated peoples
define as heritage resources” (NPS 1994: 2). As mentioned above, some Lakota were
more interested in Craven Canyon as a whole, and are not interested specifically in the
rock art. For these individuals, the need for protection of Craven Canyon goes well
beyond physical protection of the rock art, and includes a need for protecting the natural

12



landscape features of Craven Canyon. For this reason, the proposed withdrawal includes
consideration of the viewshed of the natural landscape as seen from the Rock Art sites.
Additionally, archaeological and paleoenvironmental investigations in Craven Canyon
indicate that there is still much to be learned about post-Pleistocene deposits and post-
Pleistocene human activities. Much of the area north of Craven Canyon along what is
known as Long Mountain has yet to be surveyed. Therefore, the proposed action also
includes areas suspected to contain additional archeological discoveries on Long
Mountain.

Under alternative 2, existing claims would remain but mineral development on those
claims would be subject to valid existing rights. Mineral activity on the mining claims
within the withdrawal area, including mineral exploration, would require a Plan of
Operations under Forest Service 36 CFR 228 regulations. Before a Plan of Operations
can be approved, valid existing rights must be verified for each mining claim on which
the activity is proposed. Valid existing rights are verified through mineral examinations
conducted by a government certified mineral examiner. If minerals have not been found
in sufficient quantity and quality to constitute a valid discovery of a valuable mineral
deposit on the subject claims as of the date of withdrawal, and any time afterwards
through to the date of the examination, then those claims will be declared null and void,
and will no longer exist. Therefore, the claims will remain after the withdrawal, but once
an operator tries to do anything with them they will find out that indeed there are effects
on the claims due to the withdrawal. Also, undiscovered mineral resources will be
impacted by remaining lost to future exploration and development during the term of the
withdrawal.

Table 2. Components of Alternative 2 — Proposed Action

Acres to be withdrawn 3,957 acres
Archaeological Sites Protected 46 (100%)

Acres of the Long Mountain Research Interest Area Protected 386 acres (100%)
Unsurveyed Acres Protected 2,780 (100%)
Culturally Significant Sites Protected 9(100%)
Culturally Significant Site Viewsheds Protected 16 (100%)

Total Culturally Significant Viewshed Acres Protected 621(100%)
Existing Claims included in withdrawal area 67 (100%)
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Figure 3. Alternative 2 — Proposed Action
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Alternative 3

Alternative 3 was developed in response to an issue raised during public scoping. Some
commentors felt that the proposed withdrawal is larger than necessary to protect the

resources at risk and would adversely affect mining opportunities. Therefore, the IDT
developed Alternative 3 which would only partially withdraw the canyon, rock art sites,
and significant associated viewsheds, which are considered part of this cultural site and

important to Native populations. This alternative seeks to withdraw all areas of the

current analysis area except areas with existing mining claims. Under this alternative

approximately 2,649 acres would be withdrawn from mineral entry.

Under this alternative 67% of the analysis area would be included in the withdrawal.

This would protect 59% of the archaeological sites, 81% of the Long Mountain
Archaeological Research Interest Area would be protected, 57% of areas without
previous archaeological survey would be protected, and 89% of the culturally significant

sites would be protected. This alternative would withdraw the viewshed for 63% of the

culturally significant sites totaling 76% of the total viewshed acres. This alternative
would partially cover Heritage Resources at risk, but allows more opportunities for
existing and future mineral exploration and development than does Alternative 2.

Table 3. Components of Alternative 3

Acres to be withdrawn 2,649 acres
Archaeological Sites Protected 27 (67%)

Acres of the Long Mountain Research Interest Area Protected 313 acres (81%)
Unsurveyed Acres Protected 1,574 (57%)
Culturally Significant Sites Protected 8 (89%)
Culturally Significant Site Viewsheds Protected 4 (25%)

Total Culturally Significant Viewshed Acres Protected 473 (76%)

Existing Claims excluded from withdrawal

67 (100%)

15
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Figure 4. Alternative 3
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Comparison of Alternatives

This section provides a tabular summary of the effects of implementing each alternative
on the Significant Issues (3) identified for this project. Information in the table is focused
on the comparison of each alternative by using the four measures identified to compare
the effects of implementing each of the alternatives.

Table 5. Comparison of Alternatives

Issue/Concern

Measures

Alternative
1

Alternative
2

Alternative
3

Size of
Withdrawal Area

Acres
Withdrawn
from
Mineral
Entry

0ac

3,957 ac

2,649 ac

Inclusion of
Existing (67)
Claims

Existing
Claims
Excluded
From
Withdrawal
(%)

0 %

100 %

0 %

Protection of
Archeological
Sites and
Significant
Viewsheds

Heritage /
Cultural
Resources
Protected
(# of
known
sites
protected

(%))

0 %

46 (100%)

27 (67%)

Total
Culturally
Significant
Viewshed
Acres
Protected

0 ac

621 ac

473 ac
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CHAPTER 3. AFFECTED ENVIRONMENT AND
ENVIRONMENTAL CONSEQUENCES

This section summarizes the physical, biological, social and economic environments of
the affected project area and the potential changes to those environments due to
implementation of the alternatives. It also presents the scientific and analytical basis for
comparison of alternatives presented in the chart above.

Past, Present, and Reasonably Foreseeable Actions

e Uranium exploration and extraction has occurred in the project area in the past.
Uranium exploration and extraction are occurring in areas adjacent to the analysis
area at present, and it is reasonably foreseeable that uranium exploration and
extraction would occur within the analysis area in the near future. Other activities
in the analysis area include recreation, traditional cultural activities, and cattle
grazing. While these activities may have a cumulative effect on heritage
resources in the form of increased soil erosion, increased visitor use, and
vandalism, none of them have the potential to irrevocably harm the cultural
resources in Craven Canyon as much as hard rock uranium mining.

e Livestock grazing is expected to continue as managed under the current Allotment
Management Plans for the Basin, Long Mountain and Robinson Flats Grazing
Allotments.

e Surveys for rare plants, wildlife and heritage resources within the analysis area
would be ongoing

Heritage Resources

Affected Environment

The significance of rock art sites in the Black Hills has been established in two previous
National Register of Historic Places (NRHP) nominations (Rock Art of the Southern
Black Hills, 1980; Prehistoric Rock Art of South Dakota, 1993). All rock art sites in
Craven Canyon are already listed, except those discovered after the earlier nominations
were submitted.

The southern Black Hills in general contain an unparalleled diversity of rock art styles
spanning the entire breadth of human occupation of the area. The most significant
representation of this diversity exists in Craven Canyon. Archaeological investigations,
consultation with Native Americans, and oral histories of local ranchers have established
that Craven Canyon is an irreplaceable element of the plains Native American cultural
fabric.

Prehistoric Context

The Black Hills are part of the greater culture area of the Northwestern Plains (Sundstrom
1989). Human occupation of this area has been divided into six broad cultural periods
(Frison 1991):
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Paleo-Indian 11,500 B.P. to 7,000 B.P.

Early Archaic 7,000 B.P. to 5,000 B.P.

Middle Archaic 5,000 B.P. to 3,000 B.P.

Late Archaic 3,000 B.P. to 1,500 B.P.

Late Prehistoric 1,500 B.P. to 500 B.P.

The significance of prehistoric rock art sites in the Black Hills has been established in
two previous NRHP nominations (Rock Art of the Southern Black Hills, 1980;
Prehistoric Rock Art of South Dakota, 1993). All rock art sites in Craven Canyon are
already listed, except those discovered after the earlier nominations were submitted. Rock
art sites in the Craven Canyon District not yet listed, but eligible under the 1993
Prehistoric Rock Art of South Dakota thematic nomination are the following: 39FA1651,
39FA1652, 39FA1653, and 39FA1702.

Archaeological Significance

From an archaeological standpoint, the rock art sites in Craven Canyon are a highly
significant cultural resource. They have yielded, and continue to yield, information about
ideology, aesthetics, technology, and social organization not found in other types of
archaeological sites (Sundstrom 1993; Sundstrom 2004). In addition, recent
investigations by Fredlund (1996), and Sundstrom and Fredlund (2007) indicate that rock
shelters and lithic scatters in Craven Canyon contain intact and deeply stratified deposits
and intact paleosols not found elsewhere in the Black Hills. These sites have the
potential to answer questions about paleoenvironmental conditions and human use of the
Black Hills throughout the Holocene.

Archaeological and paleoenvironmental investigations in Craven Canyon indicate that
there is still much to be learned about post-Pleistocene deposits and post-Pleistocene
human activities. Therefore, the affected environment is not limited to known
archaeological sites. Instead, the affected environment also includes areas suspected to
contain stratified deposits on Long Mountain.

Traditional Cultural Use

The importance of Craven Canyon from a cultural use perspective cannot be understated.
For peoples™ whose culture, history, values, morals, and beliefs are largely oral rather
than written, places serve as “indispensable aids for remembering and imagining” (Basso
1996:7). Lakota, Cheyenne, Arapaho, Kiowa, and many other plains peoples regard the
Black Hills as sacred (La Pointe 1976). These peoples have a special connection to rock
art sites in the Black Hills because they are the descendants of the people who made
them. The rock art sites in Craven Canyon, and indeed the canyon itself, continue to
serve as repositories of history, beliefs, wisdom, and inspiration. When one place or one
rock art site is damaged or altered, the corresponding piece of history, moral value, or
belief is also threatened because the particular place which served as the heuristic devise
for remembering is no longer intact. Thus, any adverse effect in Craven Canyon is
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rightly viewed as an affront to plains Native American culture and Indigenous human
rights.

The significance of Craven Canyon from a traditional use perspective is not limited to the
rock art. Rather, Craven Canyon should be viewed as an Ethnographic Landscape.
National Park Service Preservation Brief 36 defines an Ethnographic Landscape as “a
landscape containing a variety of natural and cultural resources that associated peoples
define as heritage resources” (NPS 1994: 2). As mentioned above, some Lakota were
more interested in Craven Canyon as a whole, and are not interested specifically in the
rock art. For these individuals, the need for protection of Craven Canyon goes well
beyond physical protection of the rock art, and includes a need for protecting the natural
landscape features of Craven Canyon. For this reason, the affected environment is not
limited to the physical protection of the rock art itself. The affected environment also
includes a consideration of the viewshed of the natural landscape as seen from the Rock
Art sites.

Environmental Effects Analysis
Alternative 1

No Action may result in the destruction of cultural resources due to mining activities such
as hard rock uranium extraction. Archaeological resources are non-renewable, and
ethnographic landscapes cannot be recreated. Taking no action places all 3,957 acres of
the analysis area in danger of mineral exploration and development. This in turn
threatens 46 known archaeological sites, 386 acres of the Long Mountain Archaeological
Research Interest Area, 9 rock art sites of traditional cultural significance, and the view
shed from these sites.

Under the No Action alternative the existing 160 acre withdrawal (PLO 1232) would
remain in place for the protection of significant rock art sites within a portion of Craven
Canyon. However, as discussed above in the affected environment section, there are a
total of 46 archaeological sites in the current analysis area, whereas there are only 9
archaeological sites in the previously withdrawn area. Furthermore the current analysis
addresses more than just the physical protection of known archaeological sites. There is
also consideration of view sheds of traditional cultural importance, areas where no
cultural resource inventories have been conducted, and areas where preliminary studies
suggest a great deal of archaeological and paleoenvironmental potential--all of which
would remain unprotected if the no action alternative is chosen.

Under the No Action alternative, mining regulations outlined in 36CFR228 could be
effective in protecting the archeological sites from physical harm, however, there are 18
archaeological sites located within known claims. Furthermore, the affected environment
includes more than just the physical boundary of the 46 archaeological sites. It includes
areas with high potential for future research, areas without previous adequate survey, and
viewsheds from culturally significant rock art sites--all of which would remain
unprotected under the no action alternative.
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Alternative 2: Proposed Action

Alternative 2 proposes to withdraw 3,957 acres from mineral entry and development
(subject to the rights of existing valid claims). This represents a withdrawal of the entire
analysis area.

Under this alternative, all archaeological sites, all areas of the Long Mountain
Archaeological Research Interest Area, all areas without previous archaeological survey,
all culturally significant sites, and the viewsheds from these sites would be protected
from mineral exploration and development. This is the preferred alternative because it
meets all aspects of the purpose and need.

e Archaeological Sites Protected: 46 (100%)
e Acres of the Long Mountain Research Interest Area Protected: 386 (100%)
e Unsurveyed Acres Protected: 2780 (100%)
e Culturally Significant Sites Protected: 9 (100%)
e Number of Culturally Significant Site Viewsheds Protected: 16 (100%)
e Total Culturally Significant Viewshed Acres Protected: 621 (100%)
Alternative 2: Heritage Values Protected (%)
100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%
0.00% ; ; ; ; ; ;
Total Acres Archaeological Long Mountain  Unsurveyed Acres Traditional Cultural Traditional Cultural ~ Viewshed Acres
Sites Acres Sites Sites with
Protected
Viewshed
Alternative 3

Alternative 3 proposes withdraw all areas of the current analysis area except areas with
existing mining claims. This area totals approximately 2,649 acres.

Under this alternative 67% of the Analysis Area would be included in the withdrawal.
This would protect 59% of the Archaeological Sites. 81% of the Long Mountain
Archaeological Research Interest Area would be protected under this alternative. 57% of
the areas without previous archaeological survey would be protected. 89% of the
culturally significant sites would be protected. This alternative would protect the
viewshed for 63% of the culturally significant sites totaling 76% of the total viewshed
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acres. Of the Action alternatives, this is the least favorable for Heritage Resources
because it achieves the lowest amount of cultural resource protection, and does not fully
meet the purpose and need.

Archaeological Sites Protected: 27 (67%)

Acres of the Long Mountain Research Interest Area Protected: 313 (81%)
Unsurveyed Acres Protected: 1574 (57%)

Culturally Significant Sites Protected: 8 (89%)

Number of Culturally Significant Site Viewsheds Protected: 4 (25%)
Total Culturally Significant Viewshed Acres Protected: 473 (76%)

Alternative 3: Heritage Values Protected (%)

100.00%

90.00%

80.00%

70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0-00% T T T T T T

Acres
Viewshed

Total Acres
Sites
Unsurveyed

Archaeological
Long Mountain
Acres
Traditional
Cultural Sites
Traditional
Cultural Sites
with Protected
Viewshed

Acres

Cumulative Effects

Archaeological resources are non-renewable. The cumulative effects of taking no action
to protect this area from mineral exploration and development is that more and more
archaeological sites would be destroyed by mining activity. Over time fewer
archaeological resources would be available to learn about past human life-ways. Fewer
places would be available for the Lakota and Cheyenne to seek wisdom and inspiration.
Eventually, Craven Canyon would lose its essential character as a place of significant
Native American history and inspiring natural beauty. That character would be replaced
with one of industrial exploitation that has little regard for the natural beauty and human
history that once existed there.
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Mineral Resources

Affected Environment

The southern Black Hills area is dominated by open grasslands and areas of woody
vegetation that is dominantly ponderosa pine intermingled with Rocky Mountain juniper.
Deep sandstone canyons run through the area and surface water is limited. Craven
Canyon is one of these deep sandstone canyons and water only flows through the canyon
intermittently, generally after major storm events. Flat areas such as plateaus, benches,
ridgelines, and plains along the canyon bottom are dominantly open grassland with a few
trees; whereas, the steeper slopes and more shaded areas become heavily vegetated with
trees.

The area proposed for withdrawal is in Fall River County, South Dakota, on the Hell
Canyon Ranger District of the Black Hills National Forest about 7 miles (11.3 km) north
of the town of Edgemont, South Dakota. The withdrawal is from location and entry
under the United States mining laws for a period of 20 years, subject to valid existing
rights. There are 295 active lode mining claims within the same two townships as the
proposed withdrawal area with 67 of those claims occurring in or partly within the
subject withdrawal area. The subject area occurs mainly over outcrops of Early
Cretaceous Inyan Kara Group sedimentary rocks with an underlying sequence of
Mesozoic and Late Paleozoic sedimentary rocks. The Inyan Kara Group is known for
hosting deposits of uranium and because of such, has been mapped in detail. It has been
divided into the Lakota and Fall River Formations and further into several members and
units. Massive fluvial sandstone from the Chilson Member of the Lakota Formation form
high vertical cliffs in Craven Canyon. Craven Canyon lies in the heart of the Edgemont
uranium mining district. Mineralization is roll-front-type uranium and vanadium
deposits. Several past producing uranium mines occur in and adjacent to the proposed
withdrawal area. Those to the east of the canyon occur in fluvial unit 1 of the Lakota
Formation and those to the west occur in the lower unit of the Fall River Formation.
Several mining companies are actively seeking uranium resources in the area. One
company is currently conducting exploration drilling just west of National Forest System
land near Dewey, South Dakota. Another two companies have approached the Forest
Service about exploration and the potential impacts to their mining claims from the
proposed withdrawal. None have yet to submit a Notice of Intent or Plan of Operations.
A field investigation conducted for this proposed withdrawal confirmed the presence of
uranium mineralization and past mining within the subject area.

Locatable Minerals

Locatable minerals in this report refer to minerals that typically are obtained by the public
through filing mining claims on public domain land. The subject proposed withdrawal
area is covered by mineral potential designations provided in DeWitt and others (1986).
DeWitt has four different mineral potential designations in the general area of the
proposed withdrawal labeled M2, N1, O3, and O5. M2 represents large (>10,000,000
tons) bedded sedimentary deposits (high-calcium limestone) in the Minnekahta
Limestone. N1 represents medium (100,000 to 1,000,000 tons) bedded sedimentary
deposits (gypsum) in the lower part of the Spearfish Formation and the lower part of the
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Gypsum Spring Formation. M2 and N1 both are listed has high resource potential (H/D).
O3 represents a high potential (H/D) for medium (10,000 to 50,000 ton) stratabound roll-
front deposits of uranium and vanadium in the Inyan Kara Group rocks. OS5 represents
moderate potential (M/C) for medium to large stratabound roll-front deposits of uranium
and vanadium in the deeply buried Inyan Kara Group rocks that could be exploited by
solution mining (in-situ mining).

The Craven Canyon proposed withdrawal area is covered mostly by Inyan Kara Group
sedimentary rocks; the majority of which is fluvial unit 1 of the Lakota Formation. The
middle unit of the Fall River Formation makes up the next largest exposure in the subject
area. The presence of fluvial unit 1 of the Lakota Formation represents a favorable
geologic setting (factor 1). The identification of visible carnotite mineralization in
sandstone and the high scintillometer readings indicates roll-front mineralization of
potentially economic concentrations (factors 2 and 3) occur within the subject area.
Several adits and open pit glory holes occur where mineralization is evident and known
production of uranium and vanadium came from these workings (factors 4 and 5).

Lastly, DeWitt and others (1986) have given a mineral potential designation of O3 for the
subject area (factor 6). OS5 designations occur to the southwest of the subject area where
upper Cretaceous sedimentary rocks overlie the lower Cretaceous Inyan Kara Group
rocks. All six mineral potential determination factors exist for medium (10,000 to 50,000
ton) stratabound roll-front deposits of uranium and vanadium in the Inyan Kara Group
rocks. The Minnekahta Limestone, Spearfish, and Gypsum Spring Formations deeply
underlie the Inyan Kara Group sedimentary rocks exposed on the subject area. Due to the
shallow southwest dip of the strata, their surface exposures occur several miles to the
northeast of the subject area. Therefore, no mineral potential determination factors occur
within the subject area for high-calcium limestone or gypsum. It is my opinion that the
Craven Canyon proposed withdrawal area has a high potential (H/D) for uranium and
vanadium roll-front deposits hosted in fluvial unit 1 of the Lakota Formation. There is no
indicated potential (O/B and C) for any other locatable mineral resource. Renewed
exploration for uranium in the Craven Canyon area is foreseeable if mining industry®s
interest for U.S. uranium resources continues to be strong.

Leasable Minerals

DeWitt and others (1986) also identified mineral resource potential for leasable mineral
resources. They have four different mineral potential designations in the general area of
the proposed withdrawal labeled OG7, OGS8, CO1, and CO2. OG7 represents a high
potential (H/D) for small stratabound oil and gas deposits (<1,000,000 barrels of oil
(BBL); <400,000 million cubic feet of gas (MCF)) in monocline and anticline structural
traps within the Minnelusa Formation at the Barker Dome field. The Barker Dome field
has produced from the Minnelusa Formation since 1955. OGS represents a moderate
potential (M/D) for medium-sized deposits of oil and gas (1,000,000 to 20,000,000 BBL;
400,000 to 5,000,000 MCF) in all subsurface Phanerozoic strata. Only 13 test wells on
NEFS land have been drilled in this zone. CO1 represents a low potential (L/C) for small
deposits of subbituminous coal (<50,000 tons) in bedded sedimentary deposits within the
Inyan Kara Group rocks. CO2 represents a moderate potential (M/D) for small deposits
of subbituminous coal (<50,000 tons) in bedded sedimentary deposits within the Inyan
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Kara Group rocks where it has been produced from small mines and by local ranchers for
heating.

The Craven Canyon proposed withdrawal area overlies several subsurface Phanerozoic
sedimentary rock units with the early Cretaceous Inyan Kara Group representing the
majority of the surface rock exposure. A moderate potential coal area is in Coal Canyon
and extends eastward to about 1 mile west of the proposed withdrawal area. The Barker
Dome structure, with a high potential for oil and gas, trends in a northwest-southeast
direction terminating at the northwest corner of the proposed withdrawal area. Therefore,
neither area designation (OG7 or CO2) applies to the Craven Canyon area. The Inyan
Kara Group and the underlying strata do represent a favorable geologic setting (factor 1)
for coal and oil and gas occurrences. DeWitt and others (1986) have designated a
moderate potential for oil and gas resources, and a low potential for coal resources for the
area covered by the proposed withdrawal (factor 6). I saw no surface evidence to indicate
any structural traps extend into the subject area and I saw no evidence of the basal fissile
shale known to locally contain coal beds. Therefore, factors 2 through 5 do not apply to
the subject area for potential leasable resources. Based on the available information and
my field investigation, I concur with DeWitt and others designations. It is my opinion
that the subject area has a moderate potential (M/B) for oil and gas resources because of
the close proximity to a known structural trap, and a low potential (L/B) for
subbituminous coal resources.

Salable Minerals

Because the Cretaceous sedimentary rocks are known to contain silt and mudstone
layered in with the sandstone, alluvium in drainages from these units are not considered
favorable for sources of sand and gravel. Clay has been mined from the Fuson Member
of the Lakota Formation but has generally been of marginal quality for refractory bricks
and therefore this mining has been very limited. Sandstone has been quarried from the
Fall River Formation near Hot Springs, South Dakota, used for stone in building
construction. Many areas of the Black Hills, both on and off the Forest, have a high
mineral material resource potential. DeWitt and others (1986) show those areas with the
best potential. None of those areas occur within the proposed withdrawal area.

Because of the likely unsuitability of the mineral material, the remoteness of the subject
area from markets, and the abundance of suitable resources in other areas of the Black
Hills, including areas much closer to potential markets, there is unlikely to be an interest
to extract mineral material from the subject area other than an occasional small amount
for local personal use. Furthermore, because of the potential for archeological resources
to occur in Quaternary sediments, the Forest is unlikely to allow mineral material
excavations in this area. In my opinion, the potential for occurrences of suitable mineral
material resources in Craven Canyon is low (L /C) with the potential for any commercial
development being equally low.

Environmental Effects

Based on review of available literature, records and databases, and field investigation, the
proposed Craven Canyon withdrawal area has (1) a high potential for small to medium
sized roll-front-type uranium and vanadium deposits in sandstone within fluvial unit 1 of
the Lakota Formation and the lower unit of the Fall River Formation, (2) a moderate
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potential for oil and gas resources in subsurface Phanerozoic strata, (3) a low potential for
subbituminous coal resources in the basal portion of fluvial unit 1 of the Lakota
Formation, and (4) a low potential for mineral materials suitable for sand and gravel,
clay, and building stone. Mineral materials and leasable minerals such as oil and gas are
still available under all alternatives but at the discretion of the District Ranger. Locatable
minerals such as uranium will still be available under all alternatives on mining claims
with valid existing rights. Operations on these claims will be managed under Forest
Service 36 CFR 228 subpart A and will require special mitigation measures to protect
significant archaeological resources and other significant resources.

Alternative 1, No Action

Under the No Action alternative, no changes are proposed to the existing opportunities
for mineral exploration and development.

Alternative 2, Proposed Action

Under alternative 2, approximately 3,957 acres are proposed for withdrawal from mineral
location and entry. New claims can no longer be located. Existing claims would remain
until contested or abandoned, and mineral development on those claims found to be valid
may still occur. Mineral activity on the mining claims within the withdrawal area,
including mineral exploration, would require a Plan of Operations under Forest Service
36 CFR 228, subpart A regulations. Before a Plan of Operations can be approved, valid
existing rights must be verified for each mining claim on which the activity is proposed.
Valid existing rights are verified through mineral examinations conducted by a
government certified mineral examiner. If minerals have not been found in sufficient
quantity and quality to constitute a valid discovery of a valuable mineral deposit on the
subject claims as of the date of withdrawal, and any time afterwards through to the date
of the examination, then those claims will be declared null and void, and will no longer
exist. Also, undiscovered or economically unproven mineral resources will be impacted
by remaining lost to future exploration and development during the term of the
withdrawal.

Alternative 3

Under this alternative approximately 2,649 acres would be withdrawn from mineral
entry. This alternative proposes to exclude all (approximately 67) existing mining claims
from withdrawal. These claims would not have to show valid existing rights prior to
exploration and development. Exploration to prove out new resources may still occur as
always within the un-withdrawn areas. Operators are still required to file a Notice of
Intent or Plan of Operations where significant surface resource disturbance might occur
and to conduct mitigation to protect those resources. Operators are still entitled to
reasonable access even if that access is across withdrawn areas, however, the Forest
Service may change the access to avoid the withdrawn areas if that access is still
reasonable.
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Wildlife Resources

Affected Environment

The Craven Canyon area contains a diverse mix of habitats. There is an upper plateau
above the sharply dissected canyon ravines. This has open meadow, ponderosa pine,
with rocky mountain juniper. Some of the pine stands are dense, mature (old growth) in
character. In the canyon bottom, plains cottonwood, green ash, and other riparian
associated species (e.g. rushes) occur. Understory species include: common juniper,
currants, silver sage, and cactus. A variety of grasses are present including grammas,
needle grasses, bluegrass, buffalo grass, and brome grasses.

The Craven Canyon area provides habitat for a variety of mammal, bird, amphibians and
reptile species. Some of these species use the area for breeding as well as foraging
habitat. District records list prairie falcons and golden eagles nesting in the steep cliff
habitat of Craven Canyon. Spade-foot toads have been recorded breeding in the
intermittent ponds that occur after spring rains. The riparian habitat in the canyon bottom
contains mature cottonwood trees which provide nesting and roosting habitat from
species like Lewis woodpecker, northern flicker, and hoary bat. The scattered stands of
mature, dense ponderosa pine provide habitat for the fringed myotis, brown creeper and
northern goshawk. Other species that occur in the Craven Canyon vicinity include:
prairie dog, badger, various species of bats, hawks, owls, swallows, grasshopper sparrow,
meadow lark, rock wren, bobcats, coyote, mule deer, turkey, red squirrel, busy tailed
woodrat, and other small mammals.

Environmental Effects
Effects common to all Action Alternatives

Threatened, Endangered, and Sensitive Species

The Fish and Wildlife Service (USFWS) lists identify no T&E species for Fall River
County, South Dakota. There are a number of Rocky Mountain Region (R2) Sensitive
Species that are known to occur or have suitable habitat in the project area. A separate
Biological Evaluation would accompany this report. Since there would be no ground
disturbing activities associated with this (administrative) project there would be ,No
Impact”. However, allowing additional mining claims in the project area could result in a
loss of habitat if mining were to occur.

Species of Local Concern (SOLC)

The four bat species and the bighorn sheep (R2SS) are known or strongly suspected to be
present in the project area. Since there would be no ground disturbing activities
associated with this (administrative) project there would be ,No Impact™. However,
allowing additional mining claims in the project area could result in a loss of habitat if
mining were to occur.

Management Indicator Species (MIS)

Black Hills National Forest has selected nine (9) Management Indicator Species (MIS) to
monitor effects of projects. They are: beaver, brown creeper, white-tailed deer, ruffed
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grouse, golden-crowned kinglet, song sparrow, grasshopper sparrow, black-backed
woodpecker, and mountain sucker. Of these only the grasshopper sparrow has suitable
habitat that could be affected by the project. Alternatives that withdraw acres from
mineral entry would maintain the upland grassland habitat used for nesting and foraging
habitat by the grasshopper sparrow. Alternative 2 (proposed action) would be expected
maintain the best situation for the grasshopper sparrow of all alternatives. Alternative 1
(no action) could allow future mining operations that would likely result in a reduction of
grassland habitat in the project area.

Migratory Birds

Historic information has both golden eagles and prairie falcons nesting within the project
area. Due to lack of suitable habitat the red-napped sapsucker is not suspected to occur in
the Craven Canyon Mineral Withdraw Project Area. Alternative 2 would provide the
best outcome for these migratory birds by protecting cliff nesting habitat. Alternative 1
(no action) could allow mining activities to reduce habitat and create 