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LATE QUATERNARY ARTHROPODS FROM
THE COLORADO PLATEAU, ARIZONA AND UTAH

Scott \. Elias . |iiii 1. .Mead", and Lam D. A'^ciihroad"

AbsTIUCT â€” Late (^)iiatfniaiA-aL:;c arthropods wvre recowred from tin cavi^ deposits and pai'kiat middens located in the
Grand Camon. CaiiNonliuids. and Cden C^anNon region ol the (Colorado Phiteau. This QnaternaiA data re.source has not
been anaKzed before from the Colorado Plateau national parks. Radiocarbon dates on tlie xarions deposits containing
arthropotls range from 1510 to 30,660 \t B.P. The fossil assemblages \ielded 57 identified t;L\a of insects, arachnids, and
HiilHpedes. including 15 ta\a taken to the specie.s level. The information from tlic fossil insect record of the (>olorado Plateau
is not \et sulficieut]\' detailed to permit precise paleoeu\ironmental reconstructions. However, preliminan' conclusions
suggest a cooler, moister climatic regime during the late Wisconsin glacial and a mosaic of vegetation tvpes, such as grassland
and shnibln conunnnities. unlike the present vegetation at tiie localities.

Ki'ii uonl.s: Qudtcnuirij. Citlonulo PUiicau. iiiilirojuxls. \\ iscoiisin ijjdc'uil. CrautI ('(uii/oii. races.

This paper discusses the results of a prehiiii-
uan- stucK' of late Quateman" arthropod fossils
from ca\e deposits and packrat unddens from
southern Utah and northern Arizona. This Qua-
teman data source has not been anal\"zed
before from the Colorado Plateau, although the
arid Southwest has been the focus of pale-
oen\iroinuental studies for appro.ximateK* half a
centuiA' (Antevs 1939). Arid climate, coupled
with episodic fluctuating water tables, has
[)ro\en detrimental to the preser\'ation of most
exposed fossil remains. However, the same xeric
conditions, when coupled with a stable rock
shelter, pnnide a tmique situation â€” dn' preser-
vation. Such xeric locations provide the preser-
V ation of not ouK' pollen and plant niacrofossils,
but also soft tissues and other usualK' degrad-
able remains of animals (such as skin, hair, kera-
tinous tissues, and dung; Wilson 1942). The
studx of packrat middens in the Southwest has
provick'd a reconstruction of the Wisconsin gla-
cial biological conuuunities never before
obsenablc in such detail (see various chapters
in Hetancouil ct af 1990). Thus, an entirelvnew
held of research has been opened, and it should
[)rove valuable in understanding tlie latest
Pleistocene.

On cave deposits were (juickK discovcMcd to
])(' a warehouse of late Pleistocene information.
C\psum Cave (near Las \egas, Nevada) and

Rampart Cave (western (Trand Can\on. .Ari-
zona) were the .scenes of the first paleoecologi-
cal studies utilizing drv-preserved dung ol an
extinct animal. Landermilk and Munz ( 19.34.
1938) found a wealth of information presened
in the dung of extinct Shasta ground sloth
[Nothrotlichops shastciisis). Later studies con-
cerned witli dietaiT recon.stnictions expoimded
on the data axailable from dung of extinct her-
bivores, including Shasta ground sloth, mam-
moth [Manuntitluis). Harringtons mountain
goat {OrecDHiios liarhn^totii), and bison
(Bison), among others (.\hutin et al. 1961.
Hansen 1980. I3avis c-t al. 1984, Mead,
O'Rourke, and Foppe 1986, .Mead, Agenbroad
et al. 1986, Mead et al. 1987, Mead and
Agenbroad 1989).

Packrats iXccHoiiui: Hodentia; (dicetidae)
build nests surrounded bv construction materi-
als collected from within 30 to 100 m of the
house. The construction components are pre-
dominantK plant materials, but the packrat also
collects small stones, skeletal remains, and
dung. .Adding to the mattMnals procured by the
packrat are various vertebrates and inverte-
brates who live in the nest and waste pile as
cornmen.sals. Periodic hou.se cleaning produces
a vv aste pile of debris. Urination on the waste
pile (a nudden) ultimately may cement the
remains into a rock-hard deposit, encapsulating
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Fig. 1. .Map ol'tlic Coloradi) i'latcan with sites disfiissrd in text.

the coiilcnt.sot tliut tiiiic. W'licii tlicsc iiKliiratcd
(cemented) inicklens arc located in a dn alcox c,
rock .shelter, or caxc, tlic contents nia\ he pre-
served lor as lon<j;as tlie slielter exists, i^adiocar-
bon dalint^ol indurated midden layers proxides
a chronoIoij;icaI framework (or the associated
plant and animal remains. Micklens, then, pro-
vide a imicjnc examination ol local past hiotic
connnnnities.

The investigation of insect fossils from ancient
packrat middens and cave (k'posits is a new
approach that is jnst !)e<i;innino; to.show snl)stan-
tial resnits. One of the anthers (SAE) recently
performed mon^ extensive res(>arch on a seri(^s
of insect fossil asseml)la<ji;es from packral mid-
dens in the (>hihnahnan desert regions of west-
em Texas and sonth central New Mexico (Elias

I9.S7, Elias and \an Devender 1990, 1991).
Elias (1990) also recently pnhlished the resnits
of a taj^honomic stnd\ designed to reveal the
sonrces and possible biases of insect exoskele-
tons in packrat middens.

Mkthoi:)S

1 .ocalities

.Matrices Irom packrat micklens and cave sed-
iments were washed or hand picked for arthro-
pod and other animal and plant remains.
Packrat midden and ca\e deposits from two
caxc sites were analyzed from (irand Canyon
National Park (GRCA), Coconino Conntv; Ari-
zona; three packrat middens from Salt Creek,
Canyonlands National Park (CANY), San jnan
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(]ounh; Utali; and three paekrat middens and
one ca\'e de[)()sit tioiii tlie Kscalante Hi\er
region ol Cdeii (.'aiixoii National Hecreation
Area (GLCA), Kane County, Utah (Fig. 1 ).

Bida Ca\e is a large limestone eaxc located in
])in\()n-jnniper woodland at 1430 ni ele\ati()n in
CHCA. Cole (1990) reported on the paekrat
niid(k'ns recovered from the ca\'e. Test pit e\ca-
\ati()ns produced a multitude ol faunal and
lloral remains (Mead 1983, OUourkeand Mead
1985, Mead, O'Rourke, and Foppe 1986,
Mc\'iekar and Mead ms). Radiocarhon dat(\s
(spanning from 2960 to 24,190 \t Bd'. ) on \ari-
ous remains are presented in Mead (1983) and
Mead, Martin et al. (1986); those ages from
units containing arthropod remains are listed in
Table 1.

Kaetan Ca\e is a medium-sized limesttjue
cawat 1430 m cdexation in GRCA. Mead ( 1983)
e\ca\ated portions oi the deposit in tlie
entrance room for the remains ol extinct moun-
tain goat (Orcainnos Jiarhiif^^toiii) (O'Rourke
and Mead 1985, Mead. O'Rourke, and Foppe
1986). Paleoenxironmental I'econstrnction
l)as(^(l on the macrohotanical remains reco\(^red
honi paekrat micklens and stratilied sediments
is in manuscript (McV^ickarand Mead). Radio-
carhon ages span the period from 14,220 to
30,600 vrB.R (Table 1).

ThrcH^ paekrat luiddens selected from a series
collected from Salt Creek Canyon, CANY (1505
to 1755 m elevation), have radiocarbon ages
spanning 3830 to 27,660 yr B.R; toda)- the
region is piuNon-juniper woodland with sage-
brush Hats. Hie analysis of the maciobotanical
remains and [)aleoen\iromueiital reconstruc-
tions ol the middens is in man nsciipt (Mead and
Agenbroad).

Bechan C.dw contains copious remains ol
extinct lied)i\()re dung ( Daxiset al. 1985, Mead,
.\genbroad et al. 1986, Mead and Agenbroad
1989) recovered from floor .sediments dating
I 1 .600 to 1 3.505 yr B.R Arthropods were recox -
cred from tlu^ dung kucr and from an isolated
ilolocene-age paekrat midden in the ca\e
liable 1). Other nearl)\ [)ackrat middens con-
tained additional arthropod remains dating
Irom 1510 to 8640 vr B.R

Insects
Fossil insect sclerities were sorted from

washed paekrat middens and ca\e sediment
matrices. Robust specimens were mounted on
modilied luicropaleontological cards with gum

'i"\ lii I I 1 â€žitc (,)u;itcTnai-\ deposits and ladicK-arhoii dates
1)111 sites on tlie (loiorado l^latean eontaininij artliropods.

l.oealit\ 'Cane l>al) nnniher

Ciiand Claiuon National Park, .Vri/.ona

Canyonlaiuls National Park, I tali
Salt (Ireek (.'an\on i paekrat miildens)

Head ( )\\l 1 A 38:30 Â± 70 lieta- 18267
Woodenslioe 1 6980 Â± 120 Bcta-27214
Hoodoo 1 27,660 Â± .â€¢340 Beta-27213

Glen Can>Â«)n National Hecreation .Vrea, I tali
Ksealante Ki\cT region i paekrat nnddens)

13eehan ( :a\c 3 1510 Â± 60 Beta-2.-3706
C;o\v-Perfeet 1 1820 Â± 100 Beta-2;371 1
Bow lis 1 8640 Â± 140 Beta-2.3704
Beelian Caw 15S 1 1.600-13..505

Â»Mshnilu,\:,lM
.â– I A..,nl,iâ€ža,l M

â€¢ a...iK/i-cl on MatHinuthiis (TiiaiiinKilli i ami cf. EuccratUcr-
Â«â– <â€¢ i)a\iM-t,il, 19S.5. Mead. .\<;ciilm)ail .-I .il. 19S(i, Me.ul

tragacauth. a water-soluble glue. Fragile sp(>ci-
meus and dnplicates wvvv stored in \ials of
alcoliol. Fossils wcrv identified chiefl\- through
comparisons with modern identified specimens
in the U.S. National Museinu of Natural Iliston
(Siuithsonian institution). Washington, D.C>.
Some sjK'cimens were referred to taxoiiomic
specialists, as noted in the acknowl(Hlgments.
Mod(Mn ecological re(|uirements and distribu-
tions for species identified in the fossil assem-
blag(\s were comj)iled from the literature and
from s])ecimen labels in the U.S. National
Museum. All s|)ecinients will be curated in the
National I'ark Service Repositorx, Laboratoiyof
(,)naternar\ Paleontolog\-, Quatemaiy Studies
l^rogram. Norihern .Arizona Unixersih.

Results

The fossil assemblages \ielded 57 identified
taxa of insects, arachnids, and millipedes,
including 15 taxa taken to the .species level.
Table 2 shows the taxa identified from the
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Tahi.F. 2. Fossil arthropods klciitificd from Rida and k'aetmi caves. GRCA. Arizona, in miiiinniin number of indi\idu;Js
per sample.

Rida Ca\e Kaetan Cave
Taxon 2" 4 5 S l'' 5 S ()RR2' ()R2'' 11."

colkoi'tkka
Cakabidai-:
Cahmwui cf. scnttator Fal). 1 â€” â€” â€” â€” â€” â€” â€” â€” â€”
Aoonuni (Hlui(liiie) pcrlciis (.'sy. 2 â€” â€” â€” â€” â€” â€” â€” â€” â€”
Afi^oiiiiiii {Rh(i<liii(') sp. â€” 11 â€” â€” â€” â€” â€” â€” â€”

SCAHAHAIIDAK
Ai)h(>cliiis nr. nijicldrus Fail â€” â€” â€” 1 â€” â€” â€” â€” â€” â€”
Aplioiliiis sp. â€” â€” â€” 1 â€” â€” â€” â€” â€” â€”
OntliopJiOfius sp. â€” â€” â€” 1 â€” â€” â€” â€” â€” â€”
Serial sp. 1 â€” â€” â€” â€” 1 â€” 2 1 â€”
Phi/ll(>j)li(i^a sp. â€” â€” 1 â€” â€” â€” â€” 1 â€” â€”
Diplotdxis sp. 1 â€” â€” â€” â€” â€” â€” 1 â€” â€”
(^enus indeterminate 1 â€” â€” â€” â€” 1 â€” 1 â€” â€”

Sii.l'iiii:)AF.
Thdiuttopliilus tntn(tiiu\ Sav 1 â€” â€” â€” â€” â€” â€” â€” â€” â€”

PriMDAK
Ptinis ap. â€” â€” â€” â€” â€” â€” â€” 1 â€” â€”
Nipttt-s cf, ventrirulns LeC, â€” â€” â€” â€” 10 1 â€” 9 â€” 4

NlTIDUl.lOAE
Genus indeterminate â€” â€” â€” â€” â€” 1 â€” â€” â€” â€”

Dk.kmkstidak
Genus indeterminate â€” â€” 1 â€” 1 â€” â€” 1 â€” â€”

HiSTKKIDAi:
Ck^nus indeterminate â€” 1 â€” â€” â€” â€” â€” â€” â€” â€”

El.,\TERID AK
Genus indeterminate â€” â€” â€” â€” 1 â€” â€” â€” â€” â€”

Tf-nkbriomdaF':
Eleocles cf. ni^rina LeC, â€” â€” â€” â€” 1 â€” â€” 4 â€” â€”
Eleodcs spp. 1 1 1 â€” 14 2 4 11
Coniontis sp, â€” â€” â€” â€” â€” 1 â€” â€” â€” â€”

Mkloidai.
Genus indeterminate â€” â€” â€” 1 â€” â€” â€” â€” â€” â€”

Mki.andhyidak
Auaspis nifd Sa\ â€” â€” â€” 1 â€” â€” â€” â€” â€” â€”

ClIHYSOMEI.IOAK
Ia'hui trilined White â€” â€” â€” â€” â€” 1 â€” â€” â€” â€”
Chdetocncmd sp, 1 â€” â€” â€” â€” â€” â€” â€” â€” â€”
Genus indeterminate â€” â€” â€” â€” 1 â€” â€” â€” â€” â€”

Clf.ridak
Acantlioscelidcs sp. â€” â€” â€” â€” â€” â€” â€” 1 â€” â€”

CURCULIOMDAK
Sapotcs sp, â€” â€” 1 â€” â€” â€” â€” â€” â€” â€”
Oplin/dstcs sp, â€” 2 â€” 1 â€” â€” â€” â€” â€” â€”
Scijphophonts dcupunctatus C,\]\. 211 â€” â€” â€” â€” â€” â€” â€”
Orinuxlciiw protrartd Horn 1 â€” â€” â€” â€” â€” â€” â€” â€” â€”
Clcoiiklius triiittdttis or
C (jiiddriliiu'dtits â€” 1 1 â€” â€” â€” â€” â€” â€” â€”
Apleums an<:,ul(iri.'i (IjL'C) â€” 1 â€” â€” â€” â€” â€” â€” â€” â€”
Genus indeterminate â€” 111 â€” â€” â€” â€”

Sc:OLYTIDAF,
Genus indeterminate â€” â€” â€” 1 â€”

Nkukoptf.ha
MVRMFl.ON-riDAF
Genus indeterminate â€” â€” â€” â€” 1

HOMOI'TFRA
ClCADIDAE
Genus indeterminate â€” â€” â€” 1

Hf.miftf.ha
Genus indeterminate â€” â€” â€” 1
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Tahi.k 2 covriMED.

T;l\()ii

Bida Cave Kaetaii Cave
4 5 S S ORR2' ()H2''

Okthoptkra
ackididae
Germs indeterniinate

Lkpidoptf.ra
(Â»enu.s indeti'rniiiiatc

I I'l MF.NOI'TKHA
Apoidea
Genus indeterminate

DlPTKHA
Geims indeterminate

Abac ii\ II) \
ACAHI

IXOUIDAK
Dcnnaccutor mulcrsoiii Stiles
Dcrmaccntor sp.

scohpiomda
Bv:tiiidae
Centtiroides sp.

DiPLOPODA
Genus indeterminate

'Niimliers refer to laver numbers at Bida Cave-
NiiinlxTS refer to la\er numbers at Kaetan Cave.
'Owl R<x)st R2â– 'Owl Roost 2.
' Paekrat midden lb.

Grand C>an\on region, and Table 3 lists taxa
identified from Glen Canyon. The assemblages
are dominated hv taxa still foimd todax in the
American Southwest, but many of the
Pleistocene assemblages contain species that
Ii\e toda\- at elevations higher than the fossil
localities. As in other packrat midden and ca\e
assemblages from the American Southwest, the
fossil faunas are dominated b\' a few families of
insects and arachnids. The beetle (Coleoptera)
families (;aral)idae (ground beetles), Curculi-
onidae (wee\ils), Ptinidae (spider beetles),
Scarabaeidae (dung beetles and chafers), and
Tenebrionidae (darkling beetles) were repre-
sented in most assemblages. A few packrat and
other mammalian parasites were found, includ-
ing a tick (Ixodidae) and a blood-sucking bug
(Rediniidae) that are knowni to parasitize
packrats in their nests. A number of the identi-
fied species merit indixidual discussion.

Discussion of Selected Species
The ground beetles from the fossil assem-

blages include both ca\e dwellers and open-
ground species. Th(^ cateipiHar hunter,
CalosoDia scndaton was found in a late
Holocene assemblage from the Grand Canvon
(Table 2). This beetle is widespread in the

United States, southern Canada, and northeni
Mexico (Gidaspow 1959). It has been collected
from the floor of Havasu (^ainon, GRCA (Ehas,
unpublished data). The ca\e beetle. A^omni
perlcvis (Fig. 2A), pre\'s on other arthropods. It
is relatively coimiion in caws and near the
mouths of mammal burrows. It is found toda\'
from the state of Chihuahua, Mexico, northwest
to southcni .Arizona (Barr 19S2). This species,
found in Iat(^ Holocene asseml)lages in both tlie
GLCA and (tHCA regions, was identilicd from
Holocene packrat middens from sites in th(^
(>hihuahuan desert region of Mexico (Elias and
\'au Devender. unpublished data). Another
groimd beetle from the kite Holocene record at
CtLC'A is Disrodcrus inipolrus. which Hxcs in
open countiA'. It is common throughout the
American Southwest and is found in the
Chihuahuan, Sonoran, and Mojave deserts.

The checkered beetle (Cleridae), Cynmioclcra
pallida (Fig. 2E), is a predator of bark beetles in
coniferous forests in the ('hiricaiiua, Rincon, and
Huachuca mountains of .Arizona, as well as in
mountainous regions of (Chihuahua. .Mexico
(Wiurie 1952). C. pallida was found in a late
Pleistocene sample from tlu^ (irand (]an\on.

The dung beetle (Scarabaeidae), Aphodius
nificlanis. was found in a late Pleistocene
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Tablk 3. Fossil arthropods idcntiUcd from the Cainoiilaiids and Clcn Caiixon region, Utah, in miniinnni ninnh(>r of
indixiduals per sample.

Taxon

CANY'
DOl.A' WSl HDl

COLKOl'TKUA
C.\KAI5ID.\K
A}i,onum (Rltadiiic) pcrlevis (Isy. â€”
Aiiwra sp. â€”
Dlsaxlcnis inipotciis LeC. â€”
Ciemis et sp. indeterminate â€”

S(.ak.\b.^kii).m:
Apliodius spp. â€”
Atdcnius sp. â€”
Scrira sp. â€”
Mcloloiillia sp â€”
Diplotdxis sp. â€”
Genus et sp. indctciininatc â€”

Ptinioak
Niptus sp. 10
Ptiiiiis spp. â€”

El.vikkioai:
Genus et sp. indeterminate â€”

BVKHIIIUAK
C^enus et sp. indeterminate â€”

TF.NKBKIOMDAK
Eleodcs spp. â€”
Couiontis sp. â€”
Genus et sp. jniletcnninate 1

Di:hmi:stii)ak
(k^mis et sp. intieteiniiiiatc' 1

ClIKVSOMKLIDAF.
Altica sp. â€”
PachtjhnicJiis sp. â€”
(n^nus et sp. indeterminate â€”

Cl.KKIDAK
Ctjinatodcrd pdUuld Sehlir â€”

IIOMOPTF.HA
Rh.ni VIIDAK
Tridtomd sp. â€”

Lki'idoptf.ka
Geinis et sp. indeterminate â€”

MVMKNOI'TKH \
FOKMICIDAK

' Forinicd sii. I

glc:a''
HC.r' C-IM Bl BC;i.5S

9

â– "CANY = Cany<)i)l;imls National Park.''GLCA = C;leii C.'anvon National Uecrcalion Area
'Sites in Caiivoiilamls are: DOl A. Dead ()Â«1 1 A; W .SI . WikkUh
''sites in Clen Canyon are: B(:.3. Beclian Cave .^: C PI Cm-Pii Â»â–  1: HDl, lie;

(I 1. HI Hour 1: H( 1")S. Beeli.mCave 1,5S.

asscml)laL!;(' from (;IX>.\. This hectic lix'cs lodax
throughout much ol western North .America
from Saskatchew au iu the north to New Mexico,
Arizona, and Clahiornia in the south. At the
southern limit of its range, it liws in iiionntain-
ous regions.

The carrion beetle (Sil[)hidae), Tliaiialophilii.s
tntitcaftis (Fig. 2B), lives in die southwestern
U.S. and northern Mexico in habitats spanning
altitudinal gradients from grasslands and arid
scmb desert through oak-piinon-juniper wood-
lands, pine forests, and montane meadows

(Peck and Kaulbars 19S7). T. truiiaitus was
loimd onK in a late Ilolocene assemblage from
the (irand (lauNon.

The spider beetle (Ptinidae), Niptus ventric-
iiliis. is a scaxcnger that ranges from Texas west-
ward to C'alilornia and south through Mexico to
CÂ»natemala. it probabK breeds in rodent nests.
Modern specimens lia\t' been collected from
packrat nests and from the fur of kangaroo rats,
Di))()(l()i>u/s spp. ( Brown 1939, Papp 1962). This
beetU^ speeic^s was common in sexeral assem-
blaties from GLCJA.
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Fig. 2. SciUining electron iiiicrographs of fossil beetles from sites discussed in text: A, liead capsule, prouotuni, and eKtra
of A<i(Â»min jH'rh'vis from the i^owns packrat midden, C^len C'an\ou; B, pronotuni of Tliaiuitophiliis tniiiciilits from Bida
(!a\(', (Jrand Can\on; (J. prouotum of Elcodes ui'^rina from Kaetan Ca\(', (Jraud Cau\on: D, exoskeletou of Aiuispis nifa
from Bida ('a\e, Craud Canyon; E. left eKtron of Ctjmatoclcni pallida from Hoodoo packrat midtlen. Caii\()nlands. Scale
l>ar e(|uals I nun.

The ilarkliiiij; beetle (Teiiebrionidae). Elcodes
ni^^riiui (Fig. 2C), was fountl in a late
Pleistoc-ene a.sseiiiblage (roni tlu^ (tL(>.\. Tliis
-scaxenger i,s known todax from tlie Pacilie
Northwest sontli t(j the nionntains oi Aiizona. It
is a eold-harcK species, foinicl at eknations iij) to
3050 HI in the Colorado Rockies (Blaisdell
1909).
The false darklin'j; beetle (M(^landi-\idaei,

Anaspis nija (Fig. 21)), is \\ides[)read toda\.
Beetles in this faniik are fonnd nnck-r bark, in
fun<j;i. and in decaxing logs (Liljeblad 1945).

The leal beetle iChrwsoinelidae), Lcma
Irilinca. feeds on Datura (jinison weed) antl
other [)Iants in the .southern hallOf the United
States. It was identified from a late Pleistocene
as.semblage in the GRCA. Other jilanl-feeding
beetles identified from the fossil assemblages
inclnde the weexils (Cnrcnlionidae) Sci/j)h<>-
plionis acnpiincfatits. Oninodcina pfoiracla.
Aplcnni.s (iii^^iddhs. and Clconidiiis triiattalus

orC. cjiiadriliiicattts. all Irom the ( irand (.'anxon
assemblage. Of the.se, O. protracfa was lound
onK in the late Ilolocene, A. au<^idaris and C
Irivilfaliis or (.'. (pi(idnli)icaliis were found onl\
in the late Pleistocene, and S. acu))Uiirfaius was
i(l(Mitified (rom both periods. O. protracta li\es
at elevations from 2250 to 2700 m in the moun-
tains of .\ri/.ona. It is a soil dwellcM- that feeds on
loots (K. S. Anderson. National .\Insenm ot
Natural Sei(Mices, Ottawa, written comimmica-
tion. |nl\ 1990). A. aii^idaiis. C. tiiviHaliis. and
C. (piadriliiicatiis are all widespread toda\
throughout western North America, while S.
(iciipttiiclatii.s has been collected from Arizona
and Mexico, where it feeds on A<i^ave, Dasijlihoii
isotol), and Lopliopfxom (pexote) (R. S. Ander-
son. National Museum of Natural Sciences,
Ottawa, written communication. July 1990).

FinalK. the tick (Ixodidae), Dcnnacentor
(indcrsoiii. is found todax in the western United
States as far east as Montana. Immature
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D. ondersoni parasitize small mammals, while
the adult stage parasitizes large nuuumals. This
tick is a x'ector for Rock)' Mountain spotted Fever
and Colorado tick fever (|. Keirans, National
Institutes of Health, BetlK\sda, Maiyland, writ-
ten cominuuication, |uiie 1990).

Paleoenn'ihonmkntal
intehphetations

The infonnation from the fossil insect record of
the Colorado Plateau region, is not yet sufficiently
detailed to allow precise paleoenvironmental
reconstnictions. Ilowexer, for both the C^raiid
CcUiNon and CAvn CJanvon regions, the axailahle
in,sect data suggest a cooler, moister 'â€¢liniatic
regime during the late Pleistocene. Montane-
adapted species lived at lower elevations. The
in.sects document the presence of conifers at the
sites but also suggest that a mosaic of ve<ietation
t)pes was locally represented, including grtissland
and shnibln terrain. The shift to postglacial cli-
mates occurred sonietime after 14,()()()\TB.P.,and
the most ain( 1 c( )i iditions appeal" to have developed
within the last 15()() vears. Additional studies of
regional insect iissemblages will unck)ubtedl\clar-
if}- the nature and timing of environmental
changers.

Altliougli prcliiiiiuaiA and incomplete in
nature, the arthropod data presented here are
in agreement widi the detailed plant recon-
struction proxided b\ the macrobotanical
remains bom the packrat middens. C'ole (1990)
concludes that a compari.son of modern and
full-glacial ass(MnbIag(\s from th(> eastern Cl^C'A
packrat mickleus (kMuoustrat(\s tliat individual
plant taxaaiid comparable couiiiiiiiiities shifted
upward appro\imat(4v 800 m at the close of the
Wisconsin glacial (ca 11, 000 yr B.R). Cole
(1990) concludes that the climate at the eleva-
tions of Bida and Kaetan caves was nion^ conti-
nental during the late glacial. This result is in
contradiction to the equable climates that may
have occurred in western and low(M--ele\ ation
regions of the CRCA and to (he south of the
Colorado i^lateau (Mead and PhiJlip.s 1981,
VanDexender 1990). Our arthropod data pre-
.sented here do little to clarify the continental \ s.
equable climatic reconstruction contradiction.
Our "cooler, moister climatic regime" recon-
struction could be interpreted as a continental
climate; however, it couklalso represent a n^ginu'
with slightly cooler winters and cool sunnners.
and therefore more available moisture.

ACKNOWLEDCMENTS

The scarab beetle, Aphodius ruficlanis, was
identified by Robert Gordon, U.S. Department
of Agriculture and U.S. National Museum,
Washington, D.C. The weevils, Sct/pJioplwnis
aciipiiiwtatiis. Oriinodcnui protracta, Cleo-
nidiiis trivittatiis or C. cjuadrilineatus. and
Apleiinis aiifi^idaris. were identified bv Robert
Anderson, National Museum of Natural Sci-
ence, Ottawa. The tick, Dernuicenforandersoni,
was identified bv James Keirans, National Insti-
tutes of Health, Bethesda, Mankind. We appre-
ciate the help of Emilee Mead, Paul Martin,
Bob Euler, and Bill Peachy. Scanning electron
micrographs of insect fossils were taken with the
assistance of James Nishi and Paul Carrara, U.S.
Geological Sunev, Denver. Emilee Mead
drafted the figures. Financial support for this
studv was provided bv National Science Foun-
dation grants EAR 8708287 and 8845217 to
Mead and Agenbroad, and National Park Ser-
vice contract CX-12()0-4-A062 to Agenbroad.
Thanks are also extended to the staff at Ralph
M. Bilby Research Center, Northern Arizona
Universitx', for their support.

Literature Cited

A\TF,\ s, E. 1939. Stiulifs on the past climate in relation to
man in the Southwest. C-aniegie Institution of Wash-
in.j;t()n Year Book 38: 317^319.

B\i;Pi T. C 19S2. The cavemicolous anchomemine beetles
of Mexico (Coleoptera: Carahidae: Agonini). Texas
Memorial Bulletin 28: 161-192.

Bi-Twcoi HT j. L.. T R. \'a\ Devemm-h and R S.
Mahtix 1990. Packrat middens. The last 4().()()()\ears
ol iiiotic change. Uni\ersit\ of Arizona Press, Tucson.
4Â«7 pp.

BiAlsDKij, E E. 1909. A monographic rc\lsion of the
C;olcoptcra belonging to the Tenebrionidae tribe Ele-
odiini inhabiting the United States, lower California,
and adjacent islands. Bulletin of the United States
National Mu.semu 63: 1-524.

BH()\\\ W. j. 19.39. Niptiis Boil-Id. and allied genera in
Norlli Vniciica ((.'olcoptcra: Ptinidae). Canadian
Entomologist 91: 627-6.33.

Coi.i: K. !,. 1990. Rate (,)uatcrnaiA \egetation gratlients
through the (wand Canxon. Pages 240-2.58 in J. L.
iiitancomt. I". R \an Dexcndcr, and P. S. Martin, eds.,
Packnit middens. The last 40.000 vears of biotic
cliani^c. Uni\i'rsit\ (il .\i'i/,ona i'ress, Tucson. 467 pp.

!>\\ IS (). K.. L. 1). .ACKXHHOAIX P. S. MaKTIN. AND |. 1.
Ml.Al) 1984. The Pleistocene dung blanket of Bechmi
(;a\c, Utah. Pages 267-282 in H. H. Genowavs and
.M. R. Dawson, eds., ("oTitributions in Quaternan" ver-
tebrate paleontologN : a \()lume in memorial of |ohn E.
Cuilday. Carnegie Museum of Natural iiiston Special
i'ublication. 538 ni).



Elias, Scott A , Mead, Jim I., and Agenbroad, Larry D . 1992. "LATE
QUATERNARY ARTHROPODS FROM THE COLORADO PLATEAU, ARIZONA AND
UTAH." The Great Basin naturalist 52(1), 59–67. 

View This Item Online: https://www.biodiversitylibrary.org/item/33903
Permalink: https://www.biodiversitylibrary.org/partpdf/248347

Holding Institution 
Harvard University, Museum of Comparative Zoology, Ernst Mayr Library

Sponsored by 
Harvard University, Museum of Comparative Zoology, Ernst Mayr Library

Copyright & Reuse 
Copyright Status: In copyright. Digitized with the permission of the rights holder.
Rights Holder: Brigham Young University
License: http://creativecommons.org/licenses/by-nc-sa/3.0/
Rights: https://biodiversitylibrary.org/permissions

This document was created from content at the Biodiversity Heritage Library, the world's
largest open access digital library for biodiversity literature and archives. Visit BHL at 
https://www.biodiversitylibrary.org.

This file was generated 28 March 2024 at 22:40 UTC

https://www.biodiversitylibrary.org/item/33903
https://www.biodiversitylibrary.org/partpdf/248347
http://creativecommons.org/licenses/by-nc-sa/3.0/
https://biodiversitylibrary.org/permissions
https://www.biodiversitylibrary.org

