oae, TR =

- e e e ————— e e = e f e e gmes m e smmmmmmn sim s mrmm s mrmr = s r ot s mremmamay = e = s

L A [

: . o et ket e e e S ST T cin et
ey L TR L T e e e N e e e e S i

§—_— . T Y I PRy

T T T T L H S L T s Ty e e
TR Loite bt g ey ol et L T T ot Sy R L N

A U - LA IR A T TRrT T TP PR N PLAL L | [ ST, o R | PR Sy O T T ol S S L il SN Ll Nl e Y S S |






& Preliminary 5Study -f the lleer from Cedros
Izland, Baja California, Mexico

By Bamdn Péerez-—3il falcido

A theeis submitted in partial ful f1llment
of the regquirgments for the degree af
Maeter of Scisnce
{choonl of Batural Resources})
in the University of Mizhigan
198]

Maeter's Committen:

Asslstant Professzor Ronald D. Drobney, Chalrman
hgaistant Profeesor Gary E. BHelovseky
Aszistant Profescsor Phllip Myers



Ta my parents

H
H-



ACHKMOWLEDGEMENTS

The =sssistance and coocporaticon of many organizations
and itidividuals made this investigation possible. Funds for
thia preliminary study of the deer from Cedyros island, warae
provided by the International Union for the Conservation of
Hature and Natural Resources, and by the Worls Wildlife Fuand
(WAF/IUCH Praject No.1642 Cedros Island Deer, Mexico)l, to
wriom I am obliged.

Foremost amang those Lo e recogoizoed for cooperation
is my field campanion Fernande Jaramille Monroy of FAUNAM,
whose hard work and enothusiaem shall not he fovrgoiten.
Eoecial thanke go to Br.bale R. MeoCullowgh and Dr. Pnilip
Myers whose patisnge, gquidance, advlce and friendahip have
peen invaluable Lo me, I thank the members of kLo
committes; De.Ronald D. Drobney, Chairman; Dr.Sacy
E. Belowvsky, Dr.Dale R. McCulliough, and Dr.Philip Myers for
their continued enceouragerent, assistance, and support on
decisione influencing the guantity and qualis*y of this
theaia.

I aowe a debt of thanks to M.en ¢, Victor Saonchear
Cordero and to Mr.luane Thalflant for their work and commenks
have considerably improved my efiorts.

I am eapeclally gratefel for the help and encouragement
that [ received from personnel of Exportadera de Sal S.Ah.,

to Lic.Jesus Corvales, Ing.Francisco Suzman Lagzo, Ing.Juan

iii



I.Bremelr, Capt.Franclsco Mufior and Mr.Roberto Aviles go oy
heartfelt thoanxs.

Te Dr.Angel Zalas Cuevas and Eiol.hvradit Castellanus
vaera aof the Direcclen Geteral de Fauna S5ilvestrery Mr.hlberto
de la Portilla of Banco Nacicnal de Mexico; Ing.-hRaul Aviles
el Productos Pesduerdss Isla de Qedros; personiiel of Sooctiedad
Cooperativa Productores Kacionales de Abulcon; Ing.Fernando
Corral of ProyectosE y Rdministraciones S.A.; bBr.William
4., Lidisker of the Museum of Vertebrate Zpology at Berxeley;
Dr . AMm&ade> BEea and Dr.Beid Moran of the BSan Diego YNatural
qistory Museurn: and to Dr.Michae! U. Evane of the San Ziego
County Enviroomental Analygiz Division; I wish to expross by
deaep aprreciation for the many and variouwus Eforms of
agsistance rendered. For permizaicn 2 use their dark-=-roon
I am indebhted =0 MITEOQOCIHE. For praviding aerial
photagraphs I want to acknowledge Citeccion de Estudioca de1
Territorio Nacional (DETERAL).

Ta O0gcar Flareg, La Yih, Rizarde Davila v fam,., Bob
Arroz, Ma.Llane, Paeblow, Toem ¥ucera, Terry Bowyer, Mika
Collopy,., Ermiag Bekele, Dorwin Bell, Arnold Olsen, Tany
Powilitia, and all those who aided me in many other wave,
though their names he Lo¢ numerous to record here, I extiend
my eincere thanxs.

Finally, zpecial acknoWwledgement is due ko Alcjandro
Garcia Guadafia and the many local residenta of Cedros Island
who offered shelter, [ood, drink, information, and rind

hogpitality.

iw



ThiLE OF
hekngwledgemunts + - « - - - .
List of Tables . . . . . . . .
List of Piguras. . « .« « -« .« .

IETRIDUSTION & & o & 4 ¢ 4 = s

OVEerYFleaw. o « =« & = & ¢ 4

Objectivas. . .+ .+« .« + . 4

Btatus of the Desr. . . .

DESCRIPTIONR OF THE ISLANND. . -

Mames . 4 o+ Fr o+ = o=

Lecation., «» o 4 o .

Topography and Size . .

ClimAate o 0 & r & o e 4k
Vvegatatidn, « ¢ o« 4 o« o«
Terrostrial Mammals . . .

Human Settlements and Acsivities.

METHODOS .

L] [ L] [ r L] +* F 4 L 4

Mapr COnNSLruckiaon. « . . .

Study Approach. - « « .« .

Logigtids « « o & & o o

Procedures for Bata

Procedures foar Dato

EESTLTS AMND DISCUSSTIONR . . .

TAEXONOMIZ STATUS. - . .

MHomenclature . . . .
Bize . . & 0 4 0 4 .

cranial Meazuraments .

CoOMTEETS

Gatheari

Analvsi

ng

=3

13
16
2l
23
27
27
25
G
a0
32
37
37
a7
40

41



Antlevra. « « o 0 . .o
Ears + ¢ « =« =« & &«
Tail « « « « + &« v = .
Falage zod Molt., .« .« .
FIELD 3IGHS . . - « + -« =
Tracks + « = = & & = o«
Bocats. = 0 s 0 0w .k
Beds .+ &+ & & = s s
Feeding Sians. « « « .«
BEHAVIOE: « « =« « = &« &« =
Self Grooming. . « . .
Vocalizations., + « +
Use of Envilzonment . .
Activity Potterns. . .
Feediruy Bonavior - 4 .

Respongo to Inbruders.

PoPULATION DISTEREISUTION .

Deer Sightings - « «

roPLULATION SIZE » o o 0

Esftimate of Humbers. .

POPULATION DYHRAMICE . . .

Bex and Age Ratio. . .
RBeoroductlon « v 0 & s
Mortality and limiting
Pradakion. . . « « . .
Poaching o « « « &«

Competition from Feral

i

[ L] [ L] F +
[ L] T L] F +
r 1 F 1 r -
r L] F L] F 1
- ] . ] ] ]
k o+ k 4 = 4
F - F - L] *
] e ] a ] .
] e ] . ] .
[ +* [ +* L

+ u 4 F + -

factars .+ .

L L] k L] [ L]

flerkivores.

44
AL
45
43
51
51
52
57
&1
62
&2
£l
&4
&5
Gh
69
73
T3
TG
76
51
BL
al
A3
B3
86

=]



Diseasss and Parasites .

water. .

+

Status and Prognoeiz for Servival.

gUMHARY. . . .

LITERATURE CITED

+

L

94

8z

Dq

100

104



List of Tablas

Takle 1. Average fresh water evappration and
rainfall by month. « - - -« & o« 4 s = x a e = 4 b

Tahle 2. hverage Wind Velocity, Temperature and
Relative Humidity by month . -« « & & o 2 0 ¢ 4+ = 2 &

Takle 3. Characterietics of suggestied major
physiographic regiong of Isla Cedros.. + o+« & = . .

Table 3.(lcontinued). Characteristics of suggested
majsr phyvsiogrAaphic regione of Isla Cedros « - - .
Tabhle 4. Avarage Skull Measzurcmeanobs. + + « « & &« o &
Tahle 3. Ahverage Antler Measurementa . « o « &« « .
Table &, Averazge track measurements. . . « - « ¢+ . &

Table F.Dropping characteristics and suggesied
mldness glassee for Odoccileus hemionus cerroselsls,
the Cedias Island deeree 2 0 ¢ 0 v 52 5 o= & o= o x ox a wm

Tahle B.Percentage o[ Bads per relacive poaition.. .

Takle 9.Fetv<centage of beds per gubiztrfate and
protectlon CloemchEss v 4 6 5+ . 6 b o+ b+ .

Table 10. Reaction of deer to the surveyor . « « « o

Table 11. Deer cbkaerved per Regian . .+ « + « 4+ «

wilil

pagje

1%

17

15

34
43
45
ad

=1

50
71
74



List of Figures

4

hemionas

Figure 1 Locatkion of Igla de Cedros. - o v o+ = s
Figure 2 Human Settlements and Toponymy. « o+« 4 o«
Figure 1 vVegetaticon of [ala Cedros . - . + + ¢
Pigure 4 Aerial Photograph of 1/3 of Isla Cedros
Figure 5 Physlographlic Regiong of Cedros Island.
Figure & Distributlon of Ddoceoileus hemicnas
BUBSPECLes « ¢ 4 v v s w0 w m w r oxxw ko E
Figure 7 Tails of Odocoileus hemionus. « + « &
Figure 3 Badding Sites « « « v 2 v 0 2w s a2 . s
Figure 9 Activi<vy and Temporaturs in Aogust. .« .

Figure 12 Percentage of Deer poer slope aspect. .

coerrosenais aver Cedros Ieland, BE.C. Mexirco. . .

Flgure

Figure 13 Distribation of deer,

12 Estimated pumber of animals per
fhiysicgtraphic Iegion « « & v o & 0 4 4 = a w4 oa

and feral mammals.

1z
22
28

34

a2
48
58
o7

=

T

20
a5



INTRODUCTION

CYERVIEN

The InteFnaticoal Ynion for Conservation of Natura and
Natural Respourcesa [IUCH} initiated 2 programme for the stndy
and management af Cervidae threatened with extinction
throughout their world rangcs. The abisctives are to
jmprave the status of the deer by more effeptive management,
and +o stimulate and provide gxperience in sustained
scieantific and goveronental involvenent with threaiened
taxa.

cowan and Bolloway (1973), coasldered the Tedros Islapd

Deer, HAccoileus hemionus cerrosencsis Merriam 1893, Irom the

izland lying off the western coast of the Gaja California
Deninpula, Mexica, as one af three desr of unclear status
constdered az candidates for inclusicn in the Red Data HBook.
They include: (1] the noninste race of the Musk Doer, Moschus

EEEEhifEEUE meeschiferus [(Linnaeus 17RE], from northern Indgia

and the Himalayas,{2] the Zalamian Deer,hxis calamianensis

[(Heude 1BHBB}, from the Calamian Island group, in the
Fhillipine=s, and (3} the Cedros Island Deer.

A few years laoter, the Cedros Ialand Peetr waz ligiead as
endangared in the IUCH Red Data Book and atill badly in nead
of a study to datermine itg Actuwal status. Undertaking such

a study was encouraged based on urgency and ita Fraobahle



frasibility {Helloway 1972). In *act, the onaly
infermation avallable on rhe status of this animal was
anecdotal and unverified. For practical purpoees,
virtually nothing was koown aboeut the current state of the
population. Given thie unsatiszfactory =state of Knowledga,
plaoning ©of a study was Degun by Dr.Dale MeCollough at the
meeting of +he Threatened Deecr Committes held in Longwiew,

Waahingten U.5.A. <n September 2&-Octoher 1, 1977.

My apportunl+y to participate in the study and
conservation of the Cedros Isiand Densr 18 attributable to
the praiseworthy coacers ©f the IUCH and its sister
organization, the World Wildlife Fund (WWF} in the
initiation , prowoticn and coordination of action ta ensare
tha survival of the llving natural resgurces . Secondly , 1t
1s alsao derived from Dr. MWoCullough®s tnvitation L3 get
involwed in the stuody.

Tha IUZH, made fumndse awailable for a preliminary wisit
to Cedros Island, Mexics, to evaluate the feazlibility of &5
study of the Cedras I[aland deery, under the gondircion that
the vislt should bhe coordinated witn the Mexlean Wildlife
Service iDlreccion General 4o Fauna Silvestre, Subscckretaria
Forestral ¥ de la Fauna, &AREH), for thelr iovolvement ino the
project from the beqinniag was essential.

The preliminary visit to Isla Cedros took place in late
January L9EO. The catosme of the vigit was thaot we were

canvinoed an inittal atudy was bolth feasible and desirable.



CBJECTIVES

For over a 4 month period {Jane to Gotober 1580} a

atudy wae conducted to determine the population status and

to gather baszic information on the life history and ecology

of the Cedros Island Desr. The specific objectives of

this study ineladed the following

{1) verify the present ocourrance of the decr o the

(2

(3%

(43

{5

(€]

(7]

island.

Collect data on the physical characterjistics of
thizs endemic suoapeciesa.

Determine the distribution of the deer over the
ieland.

Determine the relative abundance of deer aver
their range.

Characterize the lmpartant habitat requirements,
partlcwularly with regard ta food rescurces,
water availability, resting and escape cover,
eto,

Evaluate the decimating factore on the
prpulation, and

Evaluate the prognesis for survival of the deer

o0 the island.



an utderstanding of the hahitat requirements of this
deer and factors reaponsikle for ita decline are hecessary
to determine the actual population status and form the baais
of a cochservation plan +*o be racommendsed to the Mexican

Wwildlife EBervicc, the WWE and the ITUCH.

STATUS OF THE DLEER

In the late 1920's deer were fairly abuandant on the
tsland, due in part to the 19%923-1928 Mexican moratocriam <o
killlng deer. Deer =till occurred o the island in the
L2330 sl Qowan 19360, Within tnose two decades most of the
gpecimens and other material in scientific collections wers
abtalned (L9922, 1932, 1933, 1236, 123&%; 2.W. anthony and
athers] .

B large gap separatesd the firgp accounts [Tost
comprehensive and updated of which was Cowan's 1236
nublication] and the relatively recent reporsts on the deor
af Cedros. What happened to the ponulation between those
Years was not recotded.

In 1948 o deasr were seen on the north ond of Isla
Codrogz, the rumared area af concentration of deer on tha
island [Qesoric-Tafall 194B]. Animala were said to Do
heavily funted by Ffighermen at all times of year [(Taylor

L956).



By 1954 the way in which people referred to Isla Cedroe
deer nal changed dramatically. Huey {19641 waroped that
Aue to overnunting by residents of the 1sland . zhis
subEpecies was fast approaching extinction.

In the 1870's in over a 8 year period, while studying
and callecting plants of Cedros, M.Benedict saw Just 2
individuals [(pers.ocomm. ). on the prospect of conducting a
prelinpinaty study on the deer (1277}, Thomas Kucara madce two
trips to the izland. Yea first found Jjust signe aof door,
but op the second trip,., abscrvwed atn adult female near the
horth end of the Island [Hucera para.comm. ).

Cowan and Holloway {197E] aummarized the few things
known about this subspecies. Abhout 30 anivala were thought
to remain oo Isla Cedros, confined to anm area of pine forest
and ohaparral in the southern seczar of the island.
Poaching and feral dogs were considered maior threats to the
opoprelation (Cowan and Helloway 19787). There wW=a oOOC=2TL
that the aubepecies was noat Just endangered but pernaps
already extinost, liowever, in a short, recent fiald trip to
the island, the Mexican Wildlife Service came up with an
estimate of 150+/-20 animals, A vear before their estipate
wats 6% individuals (Salas 19279; C.Vera pors.comm. ). Tnis
28t imate Was based on the obgervat*icon af deer tracks and
therefore not much faith can he placed in the absosluote
value. The amount of time and effort giwven Lo suoh
eetimates made them a poor basis for conaluding anything

except that the popularion was not exting:,



The khowledge of at least the presence of deaer on Isla
Cedros is surprislngly not widespread amonog the local
rusidents, And even more surprising 1z the fact that the
descripticons of what the apnimals are 1ike, given by the few
who claim to know somethlilng about them, show strong
discrepanciesa. To illustrate how little is known locally
about this animal some of the meltiple versiona hasard are
worth translating.

sasthe ungulates on the island are no deer,
they atre "cornicahras™, which are emaller
amd quite different from deer [ “corni-
aabra® is a word derived from cuernc=hero
(antler in this context) and cabra=goat]...

vasdeer are like miniature reddish garelles,
the size of & mediun-sized dog. .., ...malses
grew a pair of "horns" resembling spikes
that are not shed year after year, but an
the conirary grow larger slightly projecting
bBackwards,... ...even large hucks are never
bBigger than a medilum=-sized dog...

-+.animals here are the size of a regular

Wnite=toiled deesr wlsewharo. ..

Still greater discrepancies in oplnion exist concerninag
the animal's kehavior. Depending on the source, doer were
Bald o be evasive, acary, timid, bold, cericus, shrewd ar

cunming.



DESCRIPTION OF THE [SLARD

HAMES

At the time of ita discowvery [1540]) +he Izland waa
nhamed "Iala de Cedrog" or Cadar Izland by Spanizh Capiain
Ullaa. Ulloa mamed the ialand afrer "some pines and
cedarg” he had aohserved on high hills. The sao=called
"cedars"{Cedros in Spanish), were actually Jjunipers [(Barao
1973). Captain Yizcaing, on the other hand paned it "Isla
de Cerros" or the Peak or Mountain Igland {1lE02). Thea
latter is perhapa more appropiate considering that it
describes the rough nature of the izland.

Father &.Tavaval redgistered in his manuscripts the name
the Indimns gaye to the island, "Huamalgua" or “Guoamalgua®,
that means "the foggy™ [(Ever Wllbur 19&7). The aboriginal
inhabitants wf the ialand had given their land the most
appropiate name inasmuch as mere than half of the island is
always covered by a cloud-fog mantle. Paradoxically the
leaet appropiate name given to the island, "isla Cedros",

ie the one in use.

LaCATION

Iela Cedros is a continental izland lacated in Lhe

Facific Ocean, 65 km aff the west soast mid=-wav down tne



Baja Colifornia Peninsula, Mexicw, situated betwesn the
parallels 2B%02'20'' and 25%22'58'' pnorth latitude and the
meridians 115921'30°* and 115%po'2g9' " wesat of Grecnwich
longitude {Oeorio-Tafall 194E}.

Cegdrog 12 aoeessible pnly by mlapne, for no passenger
boats get to the island. It is about 121 Ka by air from
the nearest larger town, Guerrers Megro, and just 24 km
from Punta Bugenia, the nearest but desclate point on the

mainland ¢ Fig. 1}.

TOPOGRAPHY AMD SIZE

Cedros Island ts about 360 %xm° in ex-ent and riges
grite steeply from the sea to a backbone of mountaing . The
island is triangular imn shape, with one of 1ts wertexes near
the lighthouee in che northern tip (by Campo Funta Norte) .
The other two vertexes correspond with Cabo San Agustin on
the west and Punta Morro Bedondo o9n the =ast. It 15 38 km
long in a general narth=sguth directicon. Itg east-west
width waries from 1H km at the widest extreme to & km in the
narrowest portion, some 16 km g2uth oF the northern tigp.

Az m continental island, Cedroe is connected with &he
baja Calliforois Peninsula. An earimated drop of around 55
m in the sea leve]l woulZ2 show Cedrog and Panta Fugenia +to be
part of & once continudus mauntain range §Bosticg 1975, A

aimilar Arop of twice a3 much would expose the link betweoen



Figure 1 Location of Isla Cedros, Baja Colifornia, MEZICOD
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Cadros and San Benito Islands. Therefore, NMatividad, San
Benito and Cedros are considered a norcthwestward
prolongation ©f the Sicrra del vizgaino (ep the mainlandl.
Diverse mineral strats tilted in different directions are
gaalogical teatimonies of tectonic movements thaot affected
the island in the Pleistocene. Thua, the isolaticn may hawve
baenn @ result of a recent submersence phenomonon. Cedros
wis cannaected ta the peninsula and prezamahbly, 3t some time
within the lesatz 2 million years, became jisptated by a 3ea
water gap acrossa <he Kellet and Dewsvy channels {QsarTio-

Tafall 1943).

Isela de Cedros has a characteristic oeculiar faulty
Lerrain, it 1s highly eroded, and its rocks azem Lo be
logasely plared in position. Tha mountain range af which
most of the ialand is composed, i3 formed by lofty peaks,
steepn slopes and suaged =l1iffs, all highly ercdod. Tha
western slpope of Lhe mountaing is geoncerally very steep, and
drops precipitously to rugged cliffa at the 3ea. Tho
gastern slopes are somewhat less steep and the shors, Trgiteg
on the leeward gide, has many coarse stany beaghes. Tl
northerly mountain range extends from the nerthern Bin
gouthward about 16 ¥m, eventually terninating betweeon the
drainages <called El Cheyal and Loa Ouiotes. Several eroded

summitg project distinctively from the craggy baskbone of

this alignment.
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Souch of the northern tip, elevaticn rises fivat from
0% m {above the sea level] to 700 m first and to 900 m,
some 4 Km from the tip. The highest peak in this range is
FPico GCill with an slavation of 1200 m, To the zoutn of
this peaX, the ridge's summits are 600 m high an averoye; 1in
Fhe narrowest portion, however, the eummit has an elevation
af 1003 m.

As the island widena further south, a secoad mountalin
chaln emerges, ranhing from north to south. The first
summit on the north has an elevation of 600 m deliniting the
entrance ko the Gran Cana drainage o the west. Houth of
the Gran Cang the clevation ascending gradaally to o larcge
meubtain mass, of which Monte Cedros, witn an elevation of
ovetr 1100 m, iz 4he highest peak.

A third ¢hain of mountains begins at Cabo San Rgustin
in Lthe gxtreme gpouthweat, skitts Bahia Sur, and merges with
the wmocuntain mass which liez south of the Gran £ana.  Siarra
dael Morro Fforma the easbk g£ide of Bahia Zuy in £he
eoutheastern pavt of the fzland. Thisz slarra runs from
Punta Prieta pnorthwards, with average maxioum elevations of
430 m. it delimits the levelest goutheast porticn af the
island, loeatieon of the island's villages, cabnery, salt

lopading port, cannery pier and airfield (Fig.2].
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Figure 2. [Iuwrao Ssttlements and Toponymy.
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CLIMATE

Since no meteorcloglcal data are available feor the
igland, descriptions of climate are based on the few data
reported in the literature [Q3ario-Tafall 1948}, information
given by local residents, data recorded ino Sur arudias, and
data provided by Exportadora de 3al 5.A.[E552) Eor the
ovarall regian {Table 1}. Credit should be given as well to
data provided by tha Governmental Climatslogical Stations
Mo.? aad Wo.31 leoated in Batia d¢ los Angeles, and
Rosarito, Baja California, respoctively.

The maln rainy season extends from late November o
mid=-Fabruary, t0 a certain extent corresponding to the
winter rogime ol Lthe west coast of the Unilked Staces.
lowever, rainfall ia common in Sentenber. Thus a
gecondary rainy seasnn has hesn propesesd foar late summer,
gorreaponding to the vegular trapical summer regime jaesn
glaewhere in the wezt coast aof Mexico [Madrigal-=Sanchoz
ratnl., Tearly average rainfall is abogut 200 mm for most
Jf the island and perhaps 1s a little greacter at higher
elevarions. However, years without effective rainfall are
known to hawve oocurred.

Ahnoual mean Lemperature is around 16.8% £ with
feptember and October the warmest months {mean arcund 21.4°
Z] and vecember to February the coolest (mecan temperature

13,77 Citoscrio-Tafall 19487,
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Maximyns temperaturs has not excecded 38,09 £, in Lhe
past 21 years, whereas the minimum has never dropped below
0.9 C during the same pericd. High tomperatures are
counteracted by consktant fog and wind, and low Lemparatur ee
are mitigated by the surrounding Pacific posan waters.

Average wind valacity for a 10 year period was
20.46%-3.64 xm per hour. The whole lsland serves as an
enormans wind=shield for the adjacent mainland and arc the
eame time as a funnel that directs the dominant currecotis
down suuth Baja California. Winds are usually strong.
espocially during epring and summer. Effects of wind can
he seen easily at Micher elevations, where uprooted pine
trees and fallen brancnes are common. Wind s+torms rre
expected by the locval {ishermen in late February and eavly
Qeegber {darcia G.perd.comm,].

The cvharacteristic fog=cloud mantle that covers thoe
wagt side of the island, ias presant all year, and is
thickeat during the sumrer moaths.

Relative humidicy oscillatee around &69% throughowt the
y=ar in the whole Viecaino Bay Area ae recorded oy E.5.5.A. .
[n l18la Cedrog, however, humidity waries considerabply
dqepending upon where the recadings are taken. East
axXsure slopes are drier than thne west-srientoed ones and
alopes and vidges are drier than drainage bottome. As
would be expectied in this type of environment, the Fflatlands
are the dAriwsst. In contrast, in the fogeclouds atreas under

the canopy of the few forested summite, relative humidi by
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ralues of 100% were aften recorded. Thus, actual relative
humidity values exclusive for the iszland may differ from tie

onrs sunmarized in Table Bo.2 .

YEGETATION

Several gollections of plante hawve been mAade on Isla
Cedros (Eastwood 19220, Hale (1941, Benedict and Movran
1071-1920). The known Flara of Cedros inoludes 231 wvascular
plants; acecarding to Moran {1972}, about 208 of these appear
ta be native and 23 o be introduased. Farther explaration
probably will add at least a few other native plantcs. Hew
weeds doubtless will condinue to asrive.

Sixtéeun plants are 2cill known only from Isla Cedros,
and =hus are tentatively considered endotniz. Eleven nore,
firegt descrined from Cedros, appear 0 be narrowly endemic
but are kKnown from one or more ather places, sither on
neathy islands or in the adjacent areas on the peainsdla.
Fow have a very restricted distribution on the island, some
others may lLater be found elaswhere but aewveral of them,

guch a3 the pine., may definitively be endemic.

Cedroe Ieland bBelonga Lo the Vizcaino Teaert
Fhvtogeagraphic area [Coyle and Raberta 19750, According
ta Hale (1941}, the diverzse flora of Tedros is compoeed of

5l major plant as=ociatians, a1l represented and -o aame
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extent better developed in northwestern Baja Califcrnia and
in pita ralifornia. The six Aassaogilatizsns ¢an be grouped
into three major vegetaticon types: (1) Fine Forest, [2)
Juniper Woodland and (3) Chaparral and scrubs. The latter
includes the not always distinct coastal sage scrub.

maritime diyne scrub and desart scrud.

The olagad-cone pine fores: near the middle and ncorih
shd of the island is unguestisnably the most notewol thy
departure from the dominant desart vegetation. The pines
poccur in three well separacted groves, With outliers,
coverlng an estimated total of 170 hectares [1.7 kmz}. lana
than 1.0% of the is2lapd’s total area [Movan 1972, The
groaves ate spread along the divide naorth of Pico Gill, aboat
5.5 &m north oFf Monte Cedros and at the gummit by E1 Choyal
in the narrowest part of the island (Fig.3).

They are confined to the high western and northern
slopes and cliffs, mostly at 400 ta &00 m ¢leva+tian and
racely helow 300 m. The pines gQrow in guite pUre gtands,
sharply ael off from the desert vegetation. Ccover and
haight wary from 40 £to 60 % and f£rom L0 to 22 m, QR average,
regpectivaly. L epareese undergrowtih of shrubs and herbs
may swventually be present, gover for the latter haa been
reported to be at the moet 15 % whereas herbs covetr less
than 5 ¥ [(Madrigeal-Sanchez 1970]).

Theae pine s=tands are not well Xnown. Although they

have been transplanted teo different places as far as
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pustralia for merpholagical, genetical and taxonocmical
gtudies, their teaxonomy is, paradoxioally, still ancertain.
Rzedowakl {19T78) menticns the possible occurrance of Pinus
remorata, P. muricata, and P. radiata aa 3 distioctive
gpecies on Cedros. However, the pinesz of the island havs

— —— i ————r

var.gcedrpoaenais Howell. And lately, wvarious authors

agreed tnat az thelir marpnclogical characters suggest, the
pines of Cedros are taxonomically very cloee to the Monterey

pine Pinus radiata war.hinata Dono. The resemblapnne

includes the schedule of flowering (phenolegy)l. marohology
of flowers, conelets and fones (Ficlding 1961, Madrigal-

Eancheg 1970 and Morao 1272).

The juniper woodland is dominated by the California
often, and mistakenly, 2alled Cedro. Jubnipers are maorce
abundant on higher peaxs and ridges between 1000 and 1200 m
elevaticon, but also extend well down in zome canyons. In
purticular, fome slopes an Monte Cedros with southwest
acpect are covered with scattered, almost pure juniper
groves

AR non=tyoical southern California Chaparval orours on
the porth elopes of Monte Cedros and Pico Gitl and in amall
patches an aother puake and ridges. Hale (1941} estirotaed
that chaparral covers a total arca of less than 1.0 % of the

ares o the island. It 1% a patghy associaticn of encina,
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{Adenostoma fasciculatun Wats.] and manganita [Xylococcus

bicolor Hutt.). It ie poorly developed and clten

i — — — —

tntergrades with desart vegetation. Jrher compohenlks are

the genera Heteromeles, Caencthus, BEhamnus, Garrya and

Diplacus.

gne small area of poorly developed coastal sage sorub
accurs on the nortl glope of Monte Cedros, Jjust below the
D03 m elevatlon. Flat=topped hucxwheat [(Eriggonum

fagciculatum Hutt.] and the coastal sagebrush [(Artemisia

californica Less) are the dominant compohents. OQERer gencrd

present are Lotus, Erioghyllum and Gutierrezia. Euckwhea:

is eoiman threughout the isiand and the other gensra alsa
ooour elsewkerse aon Cedrasy; but not in tHisg aszaciation that
Hale treated separatedly {(Hale 1941 and Maran 1972]
(Fig., 3}.

The Marltime Aune asssrciation consisting predominantly
of galtbush (Atriplex julacea Wats.) ana frankenia

(Erankenia palmeri Wats.), ig found along the sand dunes of

the sauthwezt coaszt Lo the north of HMeorro Redondao, orher
dune plants, not found slsewhere on the izland, include

Abronia, Achyronychia and Camigzsonia.

The mo=t Jdiagnostiec plankt community of the igland is
the degesrt actuhb. hoeording Lo Hale (1941}, 97 % ol the
island from ehare ta the highest peake is coverosd oy this

rRagociation. MDezervt scrub is open, with widely spaced
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perennials, and the dominant plants are diverse in size and
represcht many and diverse life forma [(Moran 1972 . Shreve
and Wiggins 1964 . The most striking and conasplcucus
plants over most of the ialand are copalguin, or elephant

tree [Pachycormus discolor Cov.} and maguey @r century plant

tAgave shawii var.sebastliana Gentry). copalguin on Isla

cedtas often grow postrate on the ground in responsze Lo the
persiatent winda. Smaller cacti are comman, including the

vizpaga apgd the vignaguita [(Genera Ferogcactus and Cochemiaa

regpectively]. Less common cacti are the large gardon

[Fachycerena], the garamballo{Lophagereau=] and the pitahaya

agrialMacheergcerauz].

At middle and high <¢levatlens, especially on narth
slomes, the deeert ecrub in same aregas gives elace ©o the

cther typea of azsocciations meationed bofore,

TERRESTRLAL MAMMALE

Little is kpown abhout the terrestrial mammals that
ipnabit Isla Cedros. Ho systwmatic collections nor
extensive study wvisits have been conducted. It would not

be surprising in future aurveys to f£ind at leAast few more
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Figure 3 Vegetation of Isls Cedros
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endemic mammals at the subspeciss level.
At present, Ltwie spacies are considered endemic, the

Cedros Island pocket mouse {Perognathus anthonyi] and the

wood rat (Necotoma hryantil. Three endemic subspecies have

heen propoeed in the scarce likerature: the dJdedros Island

brush rabbit {Sylvilagus bachmani cerresengis], white-footed

mouse {Beromyscus cremicus cedresensis] and male decr

{0docoileus hemiconus cerrcaensi=sl,

The sem-atter (EBohydra luiris nereis) fornwerly present

in Iala fedros is now extinct in =1l of Baja Califcrnia.
BEerides the aforementioned spegiga, =zix other marmnals
have bBeen introduced to the isloand at different Ltimes zn:d

are still present; rats and house mice and feral cats, doas,

pggacs and goats-.

HUMAN SETTLEMENTS AND ACTIVITIES

Ccdroas I[3land has & population of about five to six

*houaand human inhabitants. A large percentage of them
come from the mainland. There are two villages on Isla
Cedros. Both, together wWwith the alrstrip are located on

the levelest terrain on the southeastern tip =f£f the islond.
El Morroc or La Exportadora , located at the very south-

cast tip, amid the landing strip and the salt lpading whavrf,

houses moat of the employesas of EESA.  Whersas “"El Pueblo",

"La Caneria", "Cedras" or "La Planta", located avwout & =m
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straight north from the tlp, is the larger settiemant. The
only road, a winding, unpaved, four=-lape, B Kin long road
conniests hoth human aghkhlemants o

The only other ocoupied parts of the island ars several
labster and abalone fishermen camps scatitered alonmg the
coast-line. These camps or "Canpos" are inhabited Dy up o
14 fishermen for six months in a year. They stay while the
flshing season lastas and take turns returning to the village
avery onoe in a while.

Cawmpos El Huaile, San Rgustin, La Colsrada, Pasric
Escondido and Punto Horte are regularly ocoupled 1n season.
Jf f-aeaszon, *he formerc,; togetner with Calipatria and
Canmpito, are tranaient shelters for the fishermen [(Fig.2).

Traditional sourses of livelihood for local residents
can be summarized in the following actiwvities: {l1lJ)lobster
trapping, {2 diving akalone, (3)fishing with small net av
saine and/or hook and line, (4)1fishing in purse saianer
equipped boats and, (5)working in the cannery. Setting the
lohgter traps, tending the asubmerged abalone divers, hook
and llpe fishing or pff-geascn seining Aare done from small
outhoard motared swiffs. Besides thum, a small fleet of
Purae seipners from Qedros fishes the Vizcailne Day,
2onsidered one of the most important spawning areas of Lhe
Pacific Qgast year round.

The cannery, runo by "Productos Peszguaras Isla Jo
Cedros" [PPIC, a divislon <f the government=affiliated

"Productos Pesquerea Mexicancs'"), centralizes the prodaction
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of zeafoods o the island. Fighermen are organtzed lnto a
fosperative Fishery or "Cooperativa" {Sociedad Cooperativa
Pagscadores Marisnales &¢ Abulzhn, P.H.A.) ron by them. The
Cooperativa buys the praduacts [fish, abalene and labster)
from itz member fishermen and elther sells them Lo the
cannery ar sends then Jdircectly to the market in Enserada.
The cannery produces fish-flour sut of fresh wasie
materials and low priced figh (parenthetiically, odourizing
the village almost an a daily basis). Facx of Tuna is a
tnriving operation that left behind abalone, astrdinea and
mackarel ae the leading canned products. crahbh, seAa
archin, socme fish apecies and other potenotial conmer»ially-

profitable marine rescurces are being itvestigated.

mecently, two octher activities were added to the
previoualy mentioned sources of livelihazod. First. the
collactjion of a gsea-bottom growing =pecies o seaweed
fdivision Rhodophytal. A source rich in Alglpates

erroneously called "Sargaze' logally {kelp in English]. Aod
gecondly, since 1967, working for ESSA at Bl Morro.
5alt 1= obtained from large evaparation pants and
crystallizgation areas by Guerrero Hegro. Once it haa been
"nmarvested” and washed on the mainland, highest guality salt
(99,72 % NaCl) 1is tranemorted dGaily to the island.
Transportation 1s done on laden BSO0 ton capacity

{metric ton} bkarges hauled Dy Tughaoats. dn Cedros,

endless pelts drop salt onto supetrtankors (Deep-drafo
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vaazels up to 136,000 ton lpad capacity), for export mainly
to Japan and the U.5.A..

Withouwt exception, all residen=s are, 1in <00 W2y ar
atother, linked to the PPIC Canpery and/or toc E353A. Thezse
companies cever inodependentiy nest of thelr employeesa!
needs .,

The populoticn i= undergoing an economic boor. The
cost of living is wery high by Mexican standarde. Besides
the strong sconomy resulting in a considerable cagh flow
that tepds to drive up prices, ne foods other than sezloods
are produced o the lslapd., There i3 b farming « Thas,
most of the fouod and supplies are flown in from Guerrero
Hegro or Enaenada, an "regular" cargo planes.

Deaspite the ever incresaing facilities and commadities
availability, newcomers ani tempdral workers do not stay for
leng &n tha izland. The great majority leAaves right after
or even before termination of a jeb-contract. Perhaps
owing Tt the zonditions under which iobs are gi{fered ang

taken, aor due to the pature of the jobs themsalves, thera is

a remarkakle higher proportion of men in the popalation.
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METHODS

MAP CONSTRUDTION

Ho reliable maps of the entire island wete available at
+he heginning of the stedy. Howewar, recemnt aesrial
rhotographs wete available except for & small porticn of the
i1zland, on the west coaat.

Rectified-ecale phozographic meossigs of the island were
made after the original aerial pictures (provided Dy
Direccicn de Estudios del Territorio Hacional, DETENAL,
Moxico) ., Maps showing the outline of the islanod webe made
after the 1:100,000 mosaic. The outline wasa reproduced in

raper for foture use in the fieid.

In order to develop a coordinate system for locating
Toutes and regovds, a clear-acetate grid woas place over the
L:100,000 mosaic. Sclid lineg in the grid wers 1.0 o apart

2 cells each represapting 1.9 hmz.

~hus forming 1.0 cm
Further subdivisions were made to the point io whish sguares
representsad 250 meter on a side [0.25 eml.

dumbere were vugad for rEhe x-axis and lettere and
Symbolg for the yv-axis. Snaller 0.25 com sguares wore
Assigned the first 4 letters of the Greek alphabet,

clockwise gtarting from tne north. Partial maps in which

the island's outline was complete but the grld coverad Julat
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Figure 4 Aerial Phatograph of 1/3 of Isla
Cudras original provided by DETENAL.
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a given sactlion, were algg produced. These, together with
a copy af the agrial phots ipgluding the area Lo survey,
ware takett along on sach trip.

Exact lorcatisn @f the records was then feaslilbkle. A&
portable field stereoscope and the blow-up 1:45, 000

thngraphic modaic were uged to donble-gheck all locationg.

STUIDY APEROACE

The appraach £ the [ield work jncluded four phases:
familiarity, extenzive survey, double check and intansive
atudy. The firat phaase involved direct obeervationzal
methoads tor develop familiarity with tracks, droppiogs,. and
other esilians af deer use, and locaticns and habita+ts with
deer use, 2to. The gecond phase was originally enviaionesd
to coneentrate on arcas of likely ococurrence of desr bosed
an the initial preferred habitat infaormation abtained. Daar
gigne, howawver, were recovded in a wide range of habltats.
Thersfore an extengive survey throughout the entirse area of
the island was conducted instead, during our 4 months of
unintevrupted study {(June-October).

In order to hetter ascertain the actual boundary of tho
deer range, a "dpouble-check” =survey was carried out as a
tniyd phasze. This implied vepeated vizits to the boundories
of the distribution of deer over the island obtained from

the extengive study. ©On the basis of this informatlon three
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areas were selected for conducting the final intengive stody

phase [Los Quigtes, La Venada and Puerto Hueve}(Fig.2).

LOGIaTICS

At the beginning of the atudy the ressarchers were

dropped by fishermen boat oo the shore with preovisions of
Food and water. Pick-up dates and plaves wobe prearrangoed.
Aftocrwards, a woodeon 2.74 m dinghy built uwnder fisharmen
guidance and a 3.48 m woagden 8kiff lent by the local
Fisheries Inspectnr, both motored with outboard motores (2

£

and 40 HF respeciively)] conatituted the means of
transportation.

Gackpack trips of twoe to s5ix davs hiking (depending on
availability of water aupplies and —he raute ar area $a
coverl, were then made from the shore. Base camps Lo CcoQver
4 given area were set up in different lorations throoujghout

Isla Cedros. The entire islamd was comhed by foot.

PROCEDVRES MIR TATA GATHERINHG

Excureicns were made into groves, drainage hotboms,
alopas, rocky and steep areas, or ohto ridges, =etc., ovar
all the six major physicgraphic regiens in which the islanc

wig arbitrarily éivided {Fig. 53). While deer caoulid
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accagionally be seen, most of +the information was obtained
by an evaluoation of their signa. Track langth, width and
depth, stride length, continuvity of track and trails,
bedding slte characteristics, bed length and width, hairt
colar, beight, length and width of antler scrapings on
planta, marks left on plantzs acgording +to fesding made,
oumbker of pellets per group, sldnesa gclasa of pellets,
microhabita+ chearacteristica, bones or fragments found,
sounds, and/or any other evidenoo of the presence of decsr in
a glven area were carcfully recorded,

FPellet=count surwveye ware carTrtied out on all
phvsiograohia regions and undeor every topographle condition
withlin & reglen (e.g. slopes, ravioes, ete,)., L starting
paint was seleatad at random and the nawber of droppisgs oor
time and per distance ware then recorded. The presence of
cther animals was also recocrded. Interviews with locoal
fishermern and other imnabitants of Isla Cedros added to the
infarmation obtained. When encountered, deer wera chserved
for as long a period as possible with the aid of binoculars
(7X315)., Winen deer were known to be inm an ares,
coneiderable cauticon was exercised not to alter their
natural routine or behavior. Elow gystematic scanning of
all viszible terrain with binocialars was found effective for
locating deer in certain areas.

Aoctivity outlines were sketched in field notebooks and
dataits added as the animal entered relative inactive ov

constant states. Mo mare than 3 individuals were ever =sean
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together at any one time, ac activity notes and animal
characteristics could usually be recorded siwultangousiy
far alil. Tue o the nature of the terrain one fan not move
far without considerabhle accompanying meovement of rocks,
Eounds of rock fall produced hy deer freguently lead &
sightinga.

Reactions of deer to the researchers were glaggified in
Five categories followlng those proposed by Light and Weaver
{in 1it:.}, redefined by Wenzusern [(198C), ard 20¢ sungesteod
in the pressent study.

& camprahendive list. of plant species itncluded in the
dieta of Cedros [aland deer were obtained Zrom field
ocbservations. Some of this iaformation was Qerived from
diregt obhgservaticnzs of feeding deer as well as by <losge
examination of plants: on feeding sites saorkly after
depatrture of desr. HAll apecies fed upocn and some athers

presgnt on Lthe arsa ware vecorded.

PROCEDURES FOR DATA ANALYEIS

Cedros Island was arbitvarily devided in 3ix major
paysiog=aphic regions, according to differences in locatisa,
aspect, “opography, vegektaticon and ground cover, smoisture,
suparflcinl woter and microclimate (Table 3, Fig §5).

AlY data obtalned during the different phoses of the

field work were coded and stored on gomputer {iles. By
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means 2f developing simple POETRAN IV subroutines, data were
sorted;, handled and finally graphically represented

[plotted]).



34

Figure 5. Physiographic Regizcns of Cedroas Island
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RESULTE AND DISZUSSION

TAXOHOMIL STATUS

NOMERCLATURE

Cowan and Holloway (1973) correecciy stateod that a
factor not Usually considered in discuasion of endangered
taxa of mammalg ia the walidity of the currently asceopted
taXonomic status of 4 specles Or supspecies. Furthermorce,
thot a critical reexamination of the wvalidity of the
nomenclatutal recognitlon of Yhe endangered taxa of Jdesry s
vary desirable.

Tom door of Codras Island have bBeen referred to mule

darr as Gdﬂgpilggg EE;iGﬂUg EEFrﬁEEDEiE. Mule deer [MD)] and

black-tailed deer (ETD}, Odoocolileus hemicnuid, are pabkive to

Horth America. The species ariginated from a primltlve
daer that iz pelleved to have come from Asia. The bhlack-
tailed and the mule deer are currently given only
subspecific distinetion [Cowan 1936}.

U. hemionus s composed of 11 subspeciee whoae range
extends fram the Great Slawve Lake [“W tertritories of Canadal
in the npreh to Izla Tiburon and Cabo San Lucas [(Mexice) in
the south, and from wWwoestern Minnesota in the @ast tao the
Parific Coast on the weat (Arll 1981, Hall and Kel=saon 1359,

Whitehead 1972).
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Figurc & Jistribution of Odocoileus hehdcius SubsSpecies
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Cowan (1386 ) listed the common and scientific namaess for

the eleven subspecies ae followe [Fig.6}).

1-BEoacky Mountain MD 0.h hemionus (Rafinsgue 1817}

2-"alifeornia MD O.h.eallfornleous (Caton 1B7E)

ImCedros Isiand desr S rerboSensis Merclan 1590

4-Colunbian BTD S.h.coclumbianus{Richardson 1E2%)

S=Descrs MD O.h.orooki {Mearns ES97)(syn.2.h.canus)

E-Barroc deer 3.h.erenicus [Mearne 1327)

T=Smuthern MD O.h.fullginatus Cowan 1333

B=Inyo MIr ©.h.inyoensis Cowan 1333

b-Pueningula MC O-h.peninswlae (Lydekker 18%8)0

10-7Tibvron lIsland MD O.h.gheldonl Coldmzan 1935

11-8i1itka deaer O.h.zitkensia Marriam 182E

docoileus hemionus cerrosensia was the first

Carvidase to be deasribed for the Peninsala. Marvriam in 1330

nanad it Ddocolileus cerrosensis. Lyvdekker assigned o it

- rinomia nomenclature ira aa azama amiopnwkg
tha t 1 Iat £ t 5] h

cerrosensis (19013 and later 11915) as it is in use ap ta

the present times (Huey 1964), Its currently accapted
taxonomic pogiticn can be summarized ac followa: family
Cervidae, subfamily Odocoileinaa, genus Odarpilecs,

————— g =,

EpEcies O ﬁeminnus, Eunspecies D.h.cerrusnngiﬁ.

Terrestrial mammals other than betls do not eaaily cross
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salt water barriers, and thus whole foaunas can diverge 1if
they are igolated by ocean. Perhaps due to isolation, dewr

on Cedros may comprise a well defined genetic populatian.

SILZE

apparently the sebspecies of mule deer conform the
Bergman'= Law in that the individuals of racees Lnhabiting
the <colder leocalities are larger than those fohabiting
warmer regians. The oorthern races are hot only larger chan
rheir southern counterparts but also diaplay greata2r sexual
dimorphism in body size [Boetticher 1215, Vaughan 1972).

Within the mule Geer geaup, the insular form Qdocaileus

Memionus cerrosensie 1s of smoller size than sither of the

races on the lmmediately adjolning mainland. Mo instance
iz known in which an insular form is larger than the related
form on the adjoining mainland. Cowan (1936 speculates
abrut the meaning of small size ino island povalaticons. A
typical mainland mule deer buck stands about 1400 mm ancd a
doe arasund 220 mm high at the shoulders. These figures
Bpproximate the asymptotic shoulder height, which appears
to be attained afier about 4 yeare in maless and after 2
¥ears in females of mule deer in Utah [(Robinetto ex
al. 1979%%. By indirect measorements such as measdring
neatrby vegetation after departure of stanling deer, or by

measures derived from picturea, total I=sngth and shoulder
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height for the Cedros Island Deer were galculated . Adolt
males stand about 1033+/=70 mm at the shoulder (n=8) and are
about 1&00 mm im total body length, Adult females are
emaller, arcund BEQ+/-52 mm in shoulder heighdt {nFd) and
about 1500 mm 1n total langth. Measurements of the adult
male type zaken from d=v skin show the total length to oo
L5560 mm. Height with head oup {top of head) by indirvect
measurements for one male was 1500 mm and 10BC mm for a
fFemale. Thug, body Jimensions for bhoth scexes are oo the
average, samewhat shorter than those receosded for the

romindate raoe O h.hemlonls [2ndersan ot 51, 1874, Cowan

13316 and Whitehead 1972).

Cedros decr appear Lo De more slender and perhaps
lighier in weight than typical mole deer. The latter
averaging betwson 114 to 136 ky live woight ({Tavlor 19563,
while Aguilar (pers. comm.) estimated the weiaht of a male
he shot on Cedros as being abhout 30 %g. Tinker (L9373, an
the other hand, reporvted mainland vraces weigdhing litkle

le=s than 100 kg,

CRANIAL MEASUREMENTS

Skulls of Cedros Island deer forund in tne field, plus
gpecimens examinad at the San Diego Natural History Museam
(E0OWHM,  and at the Magseum of Vertebrate Zoology [MVZE) at

Berkeley, Califoroia, furm the sample from wnich ecranizl
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morphometrics were ¢xplored. Cranial measuarencnts were
takxen te the nearest 0.5 mm, {or most measurements, in the
manner deacribed Ly Cowan (1936}, Table 4 presents some of
the averoge skull measurements (irn millimeters) Erom adult
dear of Cedros Island,

Cowan (123g) summariged the cranial relationshipa =f
this race relative tg other subsrecies of mule daer.

Compared with @, h. peninswulas, 0. hs vecrssensls has a

relatively as well as actually shorter taooth row arnd
individaal testh aAatre on the averade harrower. Furthermore,
the skull iz gmaller in all parts measiuread. The roszrum
15 not markedly eleveted anteriorly.

When compared with 0. h. fulisioatus , besides being

smaller io all parts measured, cerrosensis differs oranialy

in the followlng scloected respects: mas+toid width [(Mawris
ggqual o or greater than the ocrbital width (LOW], upger
(UME)] and lower [(LM5) molar series are relazively shorter
and the elevation of the rostrum [ROE] averaging greator.
in aertain characters, sucth as elevation of the raoseruam,

CEYrogensig is intermedizte between Fuliginatus and

poningdlas, Cranial similarlties wmlus other characters

possasged hy cerrcgengis would guggest an origin from a wyne

roesowbling fuligioatus {(Cowan 1938 .
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ANTLEERS

When first described (Merriam 189B)], antlera of the
Predroa Island Deer were zaid to branch once anlv. Further
sturdies revealed however, that the antlevs are of the same

doubly dichatomous type as in the other races of Qdoceileus

hemignus.

Intereetingly, the brow “ine or basal snag commonly
prasent in other suhspecies is abzent in the Cedres Island
decr. Cowan [19386) nelieves it does nat ocour at all in the
Emall antlers of thi=z irnsular race. Ho exception wasg
recorded after exanination of live, antlerad bucks=, arntlers
collacted in the field during this studw, antlera and akalls
in museum cerllecticons, nor fraom evidence oited in the

litaratare. Aleo, antlers of cerrosensics may e thicker at

the base, but defipmitively erxhibit less rugosity than that
of ather races.

antler phenclagy of the deer of Cedros recsambles Ehatk
of the Degert mule deer (0. h. crogki} aa dascribed by
Dasmann atd Taber [(1956), Bwank [195A) and Tructi {1972),
among others .

For the deseart mule deer of Arirona antler shedding was
repocrted to qocur from the firge half of Fehruary thraugh
April{Zwank 1958, Truet:t 1%72). New antler growth begins in
2arly May. At that time fezzy knobhs are barcly visible from

4 diatanae, By mid-June antlere are in wvelweal. In July a
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tws polnt Duck hald Jdark brown antlers with welvet hanginog
lopsely from its eides. Time of velvet drying and shoedding
tagether with antler developtient and shedding timing aeem to
be somewhat shifted from the schedules reporterd for norchern

races [see hnderson and Medin 1971).

Table 5. Average measurements (mxm] of Antlers
of pdocoilens nemicnrs cerrosensis

CE AL e Y oawge. | ¥f-s.3.
------------------------------------- | |[mr e e i
Zreatecst rip to tip spreod | 357.32 ' 1&.,17
Greatest out=side spread | 428,67 L 49,85
Circumference one inch above corona j| 26,25 7.93
Primary fors to anterlor sesondaty |I 109.25 12.50
|
|

1
Frimary fork to pasteriar secondary 115.50 L 28.035
Corona te tip of apterior prong v 429,67 1 15.01
Corona to primar-y fark Pl 173,75 | 14.3A

———— e e e TR — W E Er I~ W = T = = == —— —— —— = 7= = Er E— —— =7 T W N = W Er N Er E N E W EE YT W B Em Em —

Wicth resvect to 2i1ge, the Aantlers of cervasaensis
resemb]le thase of the coastal CZolumbian black-+*ailled deer.
Thay have comparable tip to tip z2proad,drestest ootside
apread, eto., both sabspecles being markedly smaller in all
ineasurements than those of other ravces ino the genus. The
angle through which the antlera are twistad inwards seeems to
be legs prongunced in the Cedros Jaland Deer than in the

cther races, and ig definitively 3o if compaved with the

wWhite-tailed deer.
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LARS

ErRTE of mule deer may well extend owver 200 mm tn length
(Wallmo L2Bl). For the deer of Cedros ear length from orown
antericrly was 130 om (Cowan 1923&]). The outside marging oF
the eor of Cedras Islard Deer present a distainctlve dark
brown line of hair that fades as 1+ blends into the palzgs
of the tip (up)] and of the base {dewn)]. 1In at least one
individual, the ioslde marging also showed a somewhat darkar

caloratian.

TARIL

Tail shape and color pattern vwary markedly
gecgrapnically [Cowan 1236} . Except in area=s of
intergradation, the external form and colar pattorn of the
tail provide a fairly reliable and readlly appraicsable means
of differentiating certain Kinds of deer in L1lfe,

All mule doer have shorter tails than the white-tailed
deer {297 mn average lengthl]. They awverage clocse to 1782 mm
in length, and always have a black tip. favaral aubspeqgiss
hawve wvariocus amounta of black an the uprer aurface af the
£ail [Fig.7].

Tail i1ength of Ehe Cedros deet was 180 mm, thus within

the range of wariation for the species. Tails of Cedros
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Jdesr are brnad at the base, conatricted in theae middle, and
distally, endiog in a V=shaped tip. In one individaal
howevear, ne medial constriction was evident. The tail was
almost straight-zided. In this race a little more than ane
third &f the dorsal face of +the tall on the distal pare is
dark brown, appearing hlack from the distance. Whan sean

from one side, a long haired terminal brush becomes gvident.

One of the most proninent characters possessed by

d.n.cerrosenels is a dark brown stripe extending down the

entire length of the dorsal side of the tail. Proximally
the dark=colared hairs blend iotd the pelage of the gzacruam.
Whercas in most of the animals the dgrsal dars-brown stripe
extends well dcwn the tail, its width and lenogth varies. In
three Individuals the strips wWwas a vetry narrow cantinuans
line (l0=20 mm estimated width]. In five other (4 does and
L fawml, the stripe was interruptad. & shord line formed as
a prelongation of the digtal dark-hrown Jiamomnd, bhlende:d
ints the Lighter pelage more or leids half way upward.
Another intereating departure was tne broadening of the tail
styipes at the base, as seecn o0 a fawn. This is aa
inconslstent character in other menkbsrs of the mule dewsr
graue, the dark line beiog of varving wldth and intensity,
and extending down the doraal tail surface for greater ar

lesaer distances (Fig.7].
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Fignre 7
Tails of Odocoileus hemicnus
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Mo wariatlon in tail length, shape or color among eexes
was neticed or has ever been reported for this race. The
dorsal dark-bhrown gtvips, albeit distinct, gradugally 3rows
paler towards the marglns. The tall is neavily and fullw
haired with light reddish=brown or beige colored nairs, sek
off guite distinctively against the middle dark line and the
dark=browWwn torminal brush. The laowel zurlacse ig covered
with long Buff or belje halrs,. While in other sunzpecies
tails are cither fringed or flecked with white hair, Eails
of the Cedros deer have no white parts at all, and no

exception to this was ooted.

FLLAGE AWD MAOLT

Paiage sulcesslon and tvpes of halr seem o be EFairly

constant within the gonus Gdocolleus [Cowan 1936 . Tne

typical color pattern for the Cedroe [sland Deer wvarias from
light cinnamen and reddish bhrown, Lo heige, gray and
gravish-brown Jdorsally, wvadetvpatrts bPeing lighter. A long
dark-brown strips runs from the forehead, between the ay=s
back to the runp and extends JdJown the Lail. Iin same
individuals the atripe at about one third of ite length
towWwards the back, turmna toc a diffuse countershade Lo
reasaume its patbern again at the rumo. At least three of
“he deer obgerved an the igland and 2 sking examine: showed

thig wariation {aking from the E£DAHM)
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On July 23, a fawn had an irvegularly spotted ccat an
the shouwlders, laoins and hips. Buff-colored halr irn
distinvtive spots contrasted sharply with the reddish brown
peElage.

The wery smztl eize of the ramp oatch, washed with
buffy brown {asvally white Zin ather Tagesz), and the dark
braowh siripse down the dorsal surface of the t3il are among
the moat prominent of the characters possess5ad O

D.h.cerroaasnsis.

Facial markings include a paoatoh of a somowhat
triangular shape, of dark-brown halre at the bese of the
nose. A slmilar patch 1in the forensad starts as minate
rhick wharls of dark-colared hair in frant of the eyaa,
avxtends betwaen them and con-inues over +o the neck, wavre
it widens to the typical dark brown aorsal stripa.

Dark roefous hairs were usually orescent surrounding the
base of the aptlers,. Undertail, anal, and iaguinal areas
are govered with ligh*t beige relativeliy long and fine hairs.
Behind the front legs for a short distabce on each side, and
betwaan them to the chest, zome indivwiduals prea=nted
streaks or patches of relatively darker hair. Thics
condition was also nrescnt i the upper surface of the rumm

wners the dorsal stripe merdaces down inte the tail.

Iala Cedros deer undergo am avtumnal @alt in August and
September, as does 0., h., valifsrnicus and the octher

subspeciss inhabiting California. By August some
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individuals already exhibit a well grown frosh winter
pelage, wi+h some of the ©ld haire of the summer still
clinging to the side=s. The white rurp patch [E=en in other
races} 15 absent in bhoth sunmer and winter pelaces.

The molt follows no Jdefinite soguonce as Fogards areas
of body involved, BHew halr grows more or less evenly over
the entire hedy surface and iz fairly well develocped beforw
the shedding of the 0ld palage expoassg i4 to the action of
e =nvironment. A- any one time in ary locality, daar
will Tr¢ fzund in many srages of molt, regrowth or wear of
the pelage, and it is these factors which sxplain mosi of
tie ohsooved color diversity, These are vabrlations <Suc ©0
tdividual differances in time o9f melt ratacr than
variations in Ehe ¢olar patiern a3 2 whole. When the haiv
1 shwort, a Sark color prevalls due ta the oredani=nancse of
the Dlack tips, Dut as Ehe hair ingreasesz in tangth, tha

calor pecomes lighter.

FIEL SIGNS

TEACES

Cedres Island deer tracks follow +he pattern described

by Murie (1%54) for other Morth American deer in the genus

Relocoileus., They are typlically heart shapod imprints of

varicus gizez depending on the age and 3ex of the animal
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that praoduces them, on the mode of locomotlan, and on the
subgttate oan which bthey are founi.

caution should he exercised in interprering track
maasuremnente . The +tracks of juvenile males mav fall in the
female category whersas those of large andfor old does may
apoedl to Be in the range of the measuaremente for bucks.
Thia introdeces a majsr Aifficulty in Ltyying to diastinguish
sexas andfor ages from tracks {Table &).

For the case af the Iszsla Cedros deer, length of the
track and width of the righkt *as s3eer to be fairly
consistent within each sex category. Measurements were
taken to the nearest 3.5 rmm Zrom fresh tracks Left By 28
ocbeerved atimals. Average measurements recorded are shown

in table A.

SCATS

Aoimal scoats provide valuwable infomation €2 the ficld
bicluogist. Aften, their value iz overlooked since mothods
providing direct data (i.e. firet bhand informaticno)}, when
apwulicable, are preferred. However, while valuwable,
indirect methods as o rule, need L£to be intacpreted
coutidusly.

Freservabtion of pellet-groups through time dependa apon
—ime pf the wyear [ewason], microhabitat, dung bheetle

activity, meolisture, sclar radiation, wind, 2tc.  For any
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evpe of analysiz andfor incerpretation, freshness of
droppings ia crucial. Fecal asamples were coudnied and
cpllacted fresh from abserved de=r at all oportunities.
Freah droppinges have a not unpleazant aweet pdéour. Back-
dating the time of deposition of scat pecomesg an importart
step in using thig methaod.

Typically, droppings of Iela Cedros deer had around
1254/-3% pellets per grouap [(range 64=231 n=100) and weighes
26+/-10 g (dry weight For n=100 "recent"). Individual
pellets are oylindrical in shape averaging 11.B+/-1.32 mm
lzng and &.3+/-0.3 mn in Siameter (n=10C "recent"],

Waturally, pellet charactericstics form a continuun, and
aharply distipncrive categoriea are arbitrarily set as tools
for grouping and analyzing data. Snith [19€4] demonstrated
the futility of asing the nunbear of pellets par paellat-group
to distinguieh between fecal depusits of lpdividual animals,
one is derendent upan general size, shape and coluration of
individual pel'let=s to determine the linits of a pellet
groupr. Although some averlap in color, 9lass end tewturs

between different pellet groups occurs, oldness or age
clazZa assigned accpunts for the dGominant charactersistic seen
within & single group [Table 71}.

Pallet grouwp counts for estimating deer numbers have
nesn conducted extenajvely. Knaowing the defegation tate of
the animalz inovolved is egfsential to estimatke the nurkber of
desy Erom the total =cat count.

Even thasugh defegcation rates are known, {1heair
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application depends upon the investigator's ability to
cheain reliable data. Facters such as Zailure to £1ind
pellet—-groups and destruction of fecal material on thoe
graund can not he ruled out as major ocaudses of orror.  Many
defecatiocon ratea have been calculates for mule deer for
diffarent. areas and seascons (9.7, 12.7, 139.G, 13.2, l4.1
ard 22 pellet-groups per deer daily, Meff 1%af)]. Some
factora whioh are neliaeved Lo cause variation in defecation
rates include: ilrange -condition, iitrelative fewd intake,
iil)moisture content in forage, ivichanges ia diedl,
vipercentage of fawnlaiven that fawn after weariog show
higher rvratas than adulta), vi]lfFsychological a2ffecta of

captivity [Lf that is the cage].

The data obtained by Smith [196d4] indicate prohable
defecation rates somewhat bigher than the 12.7 nellet-arocups
suggested by Rasmussen and Doman (1%43), that for yeors wers
taken aa wvalid. It apopears that from 13 to 14 pellet-groups
per day per deaer wmight encompass true values uncder most
fiaeld conditions (MoCullough pobrs.Couiani. ) .

Deer regularcly woid waste products at any time of Jday
or night. ordinarily. they defecate after rising Srom a
rest and then urinate a few minutes later, L de=sr may
defersate when walking, stoanding or feeding, usually without
inodifying ita activity {Linsdals and Tomich 1962). In waakpa
elimination by a standing buck, the back was slightly oowed

a5 the tail is raiesed <o an almost vertical poaition. The
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terminal third of the tail was bent downward thoa giwving it
also an arched appearantes. Ater defecation-urination, the
pody reassumed pnoermal length and tail slowly sank to its

telaxed, pendant position.

BEDS

Deer examine a site carefully before bedding. They
aftan lower their nose as if{ to smell the ground and search
—he site with +he eves. Apparently. less core is taken in
choopsing a bLed oo oweren ground than on litter, sticks or
atonee [(Linsdale and Towich 125370,

on Cedrus, beds are located at the bras of 2 Lves or
tall ehrub on +the downnill side and parallel tao the contaour
50 tha+t the animal's body is5 level, By pawing and by
scraping of 501l to downhill aide presduces a level floor z=n
stecp slopes,

Beds of desr conform ¢losely to the =size and shape af
their bodies. With continuvousz use, beds gradually are
worked deep into the =socil. Tvpical beds of the deer of
Cedros Island are oval in shape, averpging B2.31+/-19.89 cm
long and 57.70+/-13.86 cm wide (n=111), ranges BO-2020 and
20-110 vm respectively. Beds are 1o their own right
wiatbiguous slgo of deer; mareover, invariably hair, and
sometimes tracks were found in or by beds. EBeds were found

throvughout the deer range on Cedros, beling perhaps
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Figure 8. Bedding Sites throughout the
Ceer Range on Cedros Island
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relatively more abundant towarda the northern portion of the
igland (Fig. @).

Little more than 70% »f 41]1 peds examined were oL
slopes of variouws aspects and vatying steepness [Table 8).
Beds on drainoge bottoms made up about 20% of the total
calnt. This includes beds at the base of slopes on the
marding of the river beds {(13.68%), those by the shors o0
coarse atone keaches [3.16%), and —he ones at the ceotre of
the river bed {(3.16%)]. Other bedes were found on mountain

cidges [9.47%).

Takle 8. Percentage of Beds acecprding
to their relative position.

positlon I nuambrer I peroentage (%)
______________________ o v o
Base of slope | i6 | 11.68
Centre river bed ! 4 | J.la
Eeach/zhore | 4 | 3.14
Siocpes i &1 t To.32
Ridges i 11 ; @, 47
n=2lleG

o the pther hand, beds were also grouped according Lo
the pature of the substrate on which they wore made and
according to the klod of protection ar vever element af <hne
en irotment deer uges for shelter (Table @}, Aout 13% af
the beds were almost in the oben, on rocks (3.85%), oo fine-

grained aotl gor sand (5%.33%)1, or over alluvium [3.85%0.
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These Deds have usually one or two amall kushes if any in

their perlmeter, The gensra Franssria, Eupharbia, Juncus,

Ephedra, Erigophyllum, and rarely Agave being the most commoa

delimiting shield plant=.

Table 9. Percentage oi beds according ta the pature
of the sunstrate and protection elements.

L L LE N N N L N N BN bk o kN N A B A o L N R N L B LN BN N N N N N BN N N W BN W W e e

Sybstrare/shelter | Nainber | Fercentage [§)
_______________________ - ---+._......__._..___ —— e ——— —————

Amid wvegetaticn | 3 | 2+32

Pine litter | 10 | 8,44

Fer rocLs | 4 | Jd.85%
Alluviam | 5 | 1,85
Fine-grain soil | & | §.38

Bese cliff=cave | 18 | 16.15

Buse trec—shrub 1 59 I 60.00

Eeds on forested arcas, Tainly found over pine-nesdlea
litter, account for B.44% of the —otalr. Faw Tads war:o
found wirtually surrounded by denae plant cower [(2.32%).

The protection eapacially againat heat and wind aoffered
by the few arboreol nlant spacics seom to b choson
prefarentially by deorc. Bigty percent o0 all beds wore
found a* the base gf trees or tall bucshes. Plant genera
favoured by deer include, in descending order of impoertance,

Pachycoymus, Fhus, £immgndzia, Tamarix, Adengghtoma, Quearous,

and Ceanothuag.
Little more than 16% af the bBeds were foand in caves o

under roofa made v prnminent racks or at thae base of olifis
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that sercure shadow and wind shield. Beds are normally
agaociated with trails. A toatal of & "double-beds” were
found,. These waete contlgucus beds under the same tree,

shirubh or rogk.

FEELIWG SIGNHNS

Whan they Aare grazina, Aeer may break off vegetation
gither with an upwatd ar downward motion 2f the hoad. Th =
lips are uvaed to hbring food ints the mouth {Linsdale and
Tomich 1953). Deer l=ave ragged, blunl ends on plants from
which they take foeod, and they never moke the sharp, angularc
cuts chnarackeristic of rodant fzeding.

The mosh important plant Apecies fed upon by Lhe Cedras
Island deer are listed beloaw, Specles are presented 1n
decreasing order of importance according to freguency

recorded.

Pachveormus discalor

Simipond=sia chinensis

Fhues lentii

hoalinhka califernica
— e T

Xilacoocus hicolar

Arctostaphylos hicolaor

Ephedra aspera

Fhua integrifolis
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Ericgatdm fwxlle

Ericganum pondii

Baccharis sarothroides

Tamarix pentandra

Pentstemon cortraslana

Galvesia Jjuncea

Ferityle emoryi

Fature microhlstolsgical analysis of fecal sanmples and
perhape the application of many othey methods reported in

the literature, may lead —o determirnation of the food habits

nf this deer.

EEHAYVIOR

SELF GRICMING

Derr were geen disgplaying self-grooming behavisr. Deer
herrly always lick themselwes on the nind legs or stretcoch
after rising from a bal. Ome huck in particalar drasaed hia
¢pat by licking with firm strokes and graduoally progressaing
upward on the body. A decr can reach its shaullders,
forelegs, flanks, higps: loins., perineal region, and tail
with the tongue. HWo mutual grooming was observed during
Eniz atody.

Lingdale and Tomich (1963 wrote that dear groom by
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licking, mouthing or biting and by ascratching with the hind
foot. The hind foot was saeen in use for arooming the head
and nack. The growing antlers may be also uged for groomzog
the perinoum, but hard antlers were never chbserved oo be
waed for this purpese. Biting ia uged to relieve itching,
Lo gmoath ot clean the hair, and ta dress the base of the

Lail.

VICALIZATICNE

gnporte were heard under various conditions. The snorct
is produced by cxpelling air through cleserl nostrils,
cadelngd them to vibrate., It 135 freoeguently glyen by deor
before retreating or when approaching a suspected danger.
In its simplest form, *he anert i=z used in agreasian
according to Cowan and Geist{l9al).

Snorting i= clogely associaked with warinass. [Ooes
readily s#nort, but bucks are mere likely <5 retreat without
vocalization, ag shgerved {or white-tailed deer Ty Hivih and
MoCullough [1877]). Does zalled their [awns on repeat=aa
cocagions with a one-ayllable acund, hal€ a gnort, half a
Bleat. When on tho move, does follow the fawn and vacalizs
and after every three emissions {2=4 seconds}) paused before
rastarting.

mocther sound produced by the deer of I=zla Cedros was a

mechanical sound peoduced by ear-clapping. Warg ars capahle
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of a strong lateral flapping motion. When the head is
shakan, the motign of the ears becomnes gquite wiglepnl and
avan audible, as the ears strike against esach other anc

against the aideszs of the head.

DSE OF ERVIRONMERT

Envirgnmant is noek wnifoarm, bus congizts of a complex
mosaic of mictoeavirooments., As a general rule, faw
terragltvial mammals can withstand the mosz =xtrame
vemperatures of the [(tyeical} hablitats they avcupy, but are
able to select micgroenviranments in wnich temperature
crEitames 3~ moderated.

Bocause the main axis <Ff the hackbhone of Lhe masoy
mauntain raopge of Codroes lies noarth and south, the droinage

sYstems apre oriented approximately a2azt and west, and the

canyon walls face vroughly north or asouth. The =uwn's Tayes
strike & south—-facing slope more Sivectly than a north-
tacing s2lop2. The former are consaquently drigr and warmer
than are nearby onarvth-facing slopes.

In agreement with what Truett {1272) reported for muls
deger in Arizona, activity and hence behawvior of thne Cedras
Iafatd doosr day be influenced by topography. Topogrzphy

cauzes unegual disztribuatuion of deer ovetr lardge aseas and

determines local changes in distribution given the

wariations 1n &ir tewmperature amd solar radiation.
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Presumably, topography influcnced deor distribution and
behavior in twoe ways: (1) directly, by affording a means of
thermoregulatlion (confort sceking), and [2) indirectly, by
affecting veyetation avalilability, palatapility and fquality
in several ways {food secking). The cifects of ateepness of
slove and cxposure are strongly reflected by the plant
cotmpo2ition, thus ARllowing differentiaml uee in tim= of &

cetrtrin area oy deer, and by sympakrio herkbivores.

ACTIVITY PARTTERNS

Io the literature deer are reported to be more astive
at dawn and dusk, and varely active during mid-Zav (Swznx
18453, Taber and Dasmaon 135E7Y. Truett (1873 =mtated tha=x
the day temporature affeots doeor activisy Suring most af Lthe
daylight houra. He deacribed an inverse relatioaship in
which an increase in teqperature cesulted in a doofease in
dactivity and wice varea. The inverse celationsnip implies
alga a differential allocation of time for feeding aml
restlng relative to changes in temperature. Degr Zed more
throughout the day Juring oool Jdays than they did duriog hot
days. The ocobined factors of inscots and heat often force
deer to meek ghelter during the daylight hours. Deer seem
to remain active about the same length of time after
senrige, rvegardiess of aly temperature or “ime o[ year

[(Traett 1972).
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Encounters with deer during all four months took place
more frequently between 11:00 and 15:00 horrs. Therafores,
the number of active Zeey per hour per day can only Do
derived from o month=by=month analysis. Monthly differesnces
in averade Jdaily tenperatdres may alsa account far
differences in gstimates of time of activity between a
aumulative wersyus a monkh-py-month analwvsis, such Lhat the
diffearence ohgarved betwaen the cumulative frequencies for
2all #four manthse ans the by-month freguencies may be the
reault of & bias of data towards aid-day houves.

In this study mare deer were obhzerved in RAugust than in
any other month. When deer aciivity records for August are
compared with the average temperature per hour per day of
the same month, Zawn and dusk stand as <he timez »f highest
deer activity (Fig.9}.

A 2logse examination of their activity in relacizsn Lo
day time toemperature £for that month shows threoc peaks in
activity, dawn apd dusk and midnigint . The fimlited
informatlion availeble suggests that deev on Isla Tedros are
mare active between hours 0&6:90 to O7:00,18:00 £t 19:00 and
interestingly betwaen 22:00 to 24:00. Feeding., antler
thrashloy, groominge, forchead rubblng, traveling, anid
badding were among the activities recorded during those time

intervala.
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FEEDING EBEHAVIOR

Deor wetre cobserved fecding at all houves of day and in a
Taw lostances aven at night. Yot they wore more active from
the 11:00 to the 15:070 hours. Alternation of feeding and
regling waa common among deer during this time interwval.
When deer were not at rest, tney were usually foraging.
Even while moving Lo ecme specific place to eat, rest 3r
other activitiee, deer commonly f=4 along the way.

Feeding 12 a freguently interrnpted activity. 141wy
stonding or walking individuals are commanly around thaose
that feed. Heveortheless, feedinag activity ternds ta nbe
cocrdéinated. One deer aay 3ot oup and stact to feod and
then another may Jget wp and stars t2o feed.  The rcaction way
spread throughoaut the asroup.

Ceer cover little distance while avtcally feedinog and
tend to nmowve from one bush to ancther. An animal usually
atarts to feed in the vicinity «f 1ks ned, aocan aftar it
gete up [Linsdale and Tomish 13531, LEeavesa, shoots of the
browse plants, £orbs and grasses constitute the bulk o
theit food (See asction on Feeding Signa for a list of

plants found 2 be lfed upon by Cedros Island deer].
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FEEPUNSE T INTRUDERS

Deer are inherently wary of intruders and strange
abjects in their surroundings. They show cansiderable
variation in their responsce to approach by and to man . This
variation may bhe causcd by past cxperience, ohvysical
conditions of the envircoment, mode of approach byv
invertigator, relotive juxtapasition, or individuoal
differencea reaulting from =ex, age and aseason [Linasdale and
Tomich 1952). Typically an alert deer tends ta be perfectlw
stil)l before actiny or meving. The animal will study the
rauge of disturbance and wait for ie tao ast. ImpaTiancse or
foaar may fipally drive t£he deer to action [([Jlark 126827,
Faar ©f man can be overcome largely by constant clocse

assaciatlion, particuiarly if man does net disturb thne deer.

The mosht Compan reacticon towards an intruder, as
presented in the literature [(Wallmz 1981)] i3 an immediate
flight in a stiff=legges bound for 1C t£to 20 learpes. The
individual may then =stop and wabtch the intruder for a period
af time before waliklng or trotting out of sight {Clark
12337).

on Cedros, those boedded deer that asensed the approach
of the pbasrvere gQot up im a gudden Atiff-legq jumn atd froze
at the spot, watshing the intruders. Deor occasicnally used
the boundiog gait descrined by Linsdale and Tomich (125%3)1 ina

degcending very stgep slopes.
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bizocn (1934} stated thot bounding tomporariiy gives
dear @ better wvantage point froT which to vioew a4 puUrsuer.
In agrecment with what Linsdale ard Tonich [(1953) conaidered
a gait of deer that are hurrled but oot frightened, the alow
FuUn was & common galt performed by deesr. They first fled ax
a walx, stopped at a distaoce, and after watching for some
time, slawly ran to nearDy esScape COver.

Distanoe of gbkaarvation of dear varied cocnsiderably os
a result af the multiple topographic conditions of the
izland. Deer were obaerved from lesa than 3 m to 330 m.
liztances were Setermined by thras al-ernative ways: thez use
af a range finder [2=1707}; with reference to lapdmazxs in
Lthe terrain: or Dy approximzLionsg drawn from the distance
ring of telephats lensei. Long distance obgervations were
mare the excepticn than the ryle. Therefare, “hs mode
rather than the mezn distance of observation bast reflectad
the distance atbt which deer were encountersd an Ca24Erae
Island.

The diztributicon af the distance of ohgervation for
fawn wos bimodal wlth modes at 2-IC m and 149-130 m
intervals. Data for males were unimodal, wiih the mode
keiag the 10-20 m olazs interval whereas thoze of the
femalea ware bimodal, with peaxs at the 10=20 and 20=100 m
intervals.

REocactlon of the Cedros Island deer towards the
observers can be braoken inta five discernahle categuries.,

The fallowing categeries were first proposed by Light ana
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slightly
{1

(2]

(3]

(4}

(5%
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873 in litt.}, redefined by Wehausen {12300, and
modificed in the prosent study.

uconcerned : animal demonstrates Anowledge of the
investigakors presence, but dzes not change basio
behavior patterns af feeding and bedding.

curiouar; animal atands and watches the investigatar
at times buil agtherwise ecaonkinues feediog and
bedding ackivities.

bpld: animal stands first, then approaches, stays
considerakly close watching the investiqetory could
also b taken as cases of exkrems curiosity.
concerned: animat g+tands and watehes the
investigator considerably, may feed zome, but will
not pad, khis gongtituteas a Zelaved flight.
immediate slow flight: animel departsa immediately

ak a walk.

Reactiocns falling into Wehausern's fifth categury

[ fsimeniist

e fast flight, fllght o the run} wetrs Lot recorde:d

for the Cedros deer [Table 13).

Table 10. BEeaction of desr to the sarveyar.

- ————— -

— e e e = T EEE W T METEE B EI BT B W ST TIW M T ErEETEE ST ST T W T Er ErEE TE B FT T TH W BN .

REACTION ! Male | Female | Fawn |! Total | Percent (3]
————————————— Ty SO [ [t
Unconcerned | ER 3 | 3 | 15 | 35.71
Curioun | 2| - | - |1 2| £.76
Bald I 2 | 4 I 2 || B | 19.05
Concerned ! 3 | 4 | - |1 7o 16.67
Slow fliaght | 3 | 5 I 2 | 19 | 23,81

—_—————,——_—_—_ e, ——_e—, e, —— e, —,—,—,E—,——,—,—— e ——— e —— e —— . — — e — — ————— — =
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Tne reactions observed suggest that 76.19% of the deer
funconcetrned, curious, held and concerned] were to warying
extents tolgrant of the aodour and gight of humans, whersas
the remaining 23.81% (slow flight] were not, and Z1odd
immediatoly,

The ocoheerved high tolerance to humans, “ogether with
the sheort modal distances of observatien, are lotetproetoed as
the outcome of little previous contast of deer with humzns.
This conditicn ts hardly ever ahserved in heavily hunted

populations [(Xucera 1378,

Cuanulative time of abservation for all three sex and
age cacegories was 22 hrs. 42" . Bvoerags sbsoovations time
per animal wae 32 min, reflecting the time deer toleroted
tne peraistent ohgevvation of the investigators.

Adiseurbad AdAear often s-amps one or both feet upon the
ground.  The forefoot is raised slowly and then brought doem
gharoly. Stamping was usually asoampanicd by snoctioeg.
Linsdale arnd Tomien [13533) considered it as a movement of
aggrescsive defense or threat and that resembles an attack,
which is climaxed by striking with both feat,

In July, a four-point adult male, after =tamping both
front feet vwigorousty, charged on the run towards the
observer from aboat 30 m away, running and Leapine witkh the
head Just ahove the shoulder iavel. fle ran about 20 m, and

then suddenly stocoperd and froze. After B min the buck
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turrned arcund and continuesd his Former glow walik.

In general, az deer withdrew from the chsevrver, thelr
tails were held in contact with the body, oot dropping
freely but forced againat the perineal regiorn. Cadros Jeor
aften bobbed their heads possibly in response to the
investigatosr being skill an wnidentified pogaible danger.
The head is guickly lowerad from well abeve shoulder level
to neatr gr even lower shoulder level, and then rapidly
returned. Linsdale ard Tomich {195%31) beliewed that head
bobbing was an effort o cawrse the abrangas phjgch to mave.
A deer may move its head from side to side when atudying the
pursuer. Obtaining a view from several differant angles may
alid recognition and depth percextion (deterinining the
digstance bheitween cdeer and abject) (Dixon 1234, Myers

PECE . oM. )

POPULATION DISTRIBUTION

DEER S{GUTINGS

Sut of & grand total of 52 sightings, & total =2 42
indiwiduals werae congiderad as the "minimal nombhar" of deap
ohscrved. Tnis ipcludes 22 £females, 13 moles and 7 £oawn.

Guring the study period, Cedros Island deer ware Saoll
AE solitary animals {47.82%), or in & groups of Lwo

{26.10%}, or 2 of three indivicduals [l4.29%). Bo<h trios
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had two adoult females, in one case aceompanied by an adult
male and in the zthey by a fawn. The eight pRira were
const ituted as follows: doe-doe, fawn-fawn, two buck=doe and
four doe-fawr.

Minimal numbher ol deer observed peoer region ar=s
presented in table 11. Bhorat 432% (18) =2f the deer ware cn
tprth or northeast exposure alopes [(Fig. 107, Althouglh,
noeth and northeast facing slopes and athers that facad away
from the sun seemed to be favared Far bedding and feeding in
hot days, there was nno atrong preference for aay particular
eiposure, at least at this time of year,

Vargasa acecpunts fov 42.3B% of all records; LEste,
26.42%; Oes=ste, 19.B7%; Pinavres, 7.75%; and fAlza 3.58%.
Differencee are atnributed to the differencs in size {arpreal
af the redgions apd £t <he subseguent variation ia field-—

effort{in time} for each.

1'r
Takle 11. Deer observed per Physicaraphic redian.
Pnysiographic [ ] Minimal ! Farcent
Rog ion I 1 Nunber ! %
_——————————————— - e—_—§-—-—-E -—-F,--E-FE,F-,-C—,———p—-—E—-;—-;(—-;(,-“— ( pppmpm—-.,, -, -
alta | 1] 1 I 1.92
Egte [ 1 20 | 35,46
feste [} 12 E 23.08
Pinar | 1 & ! 11.54
Sur | s ! 0.0
Vargas [ 13 E 25.00

*®
100F%=5F desr
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Figure 10, Percentage of deer observad pey glope aspect.

|

(12.05)
HW WE
(2.38} {22.81)

W E
(16.87) (4.67)
SW £E
f4.67) (4.67}

5
i14.729)

The entire extension of the 1sland was scarched for
Jeetr and deer eign. Whenewver encountere:d, exact lacatioan
was determined by using the partial {ield maps and Lhe
aerial phetographs. Evldences of deesr presence included,
actunl eightings. bones, artlers, sxulls, hair, beds,
traila, tracxs, scats, antlar marks on plants and evidence
for feeding.

nl1Y locaricns of signs ware plotted following the
aforementioned coordinate system. Eack point (symbol) in 2
figqure may represegnt &= many ae 5l recpords. Th= enctre

rande of Jdocolileus hemionus cerroszapnsls, covers 234 w2

[23,400 ha}, aporoximately £5% of the =otal extension of the
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izland [Fig.1ll}. Southernmosat limits of the deer range as
chtained from the initial survey were doubla-chacked to
obtain a more realisri¢ boundayy, Aas shown in Fig.lIL.

At one time, deer from Cedros woare said to be
"..o.oonfined to an area of pine forest and chaparral in the

anuthern sector of *the l=land. .. [Cowzn and Holloway
1978). However, as 1t has been pointed out herecin, pine
forest and ckaparral are not found in the sputhern nartion
of Cedros. Instead, deer sech to be disitributed rather
evenly throughout the island, except for their absence fram
the southern section.

Accarding %o lopcal residents, deer never roan 1 the
aputhetn portion of the island. Twe exceptional cases [a
dear gightingg)} were reporced however, the last of which,
toak place meore than 10 years ago {Mrufoz and Arce
PO &L OO ] Ho sign of dezr of any kind waz found in the

soukthern redioo.

FOPULATION ZIZE

ESTIMATE QF HNUMGLERG

The pellet=group count survey was the method ased £o

egtimate the abundance of Cedros Island Deer. 35 stated by

Heff£(l968], pellet—group counts are not a panased ar a
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Figure 11 pistribtution =f Odocoileus hemionus
cerrozenslis over Cedros Island, B.C.  Mexico.
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shorteut to big dame popolation data. Howswver, 1t does
appear that they can be used to obtain reascnable eatimateos
uncer moat field condirtions.

Pellat garveys mre vaeful in that they can be usced ko
ggtimate deer populations oo areas =f wirtually any size.
Puller group aampling ise more efficient in areas of high
pllet=group density. Van Etten and Beonctt [(L965) warn
SUrVSyors on some commen sources of error in o ugiag paeliak
group vounks for cenauging deer.(l) missing pellet groups DY
owverlooking them (2) interpreting a2 pallet graup asz oli when
it ia new or vice wersa, [3) counting a =iogle grouUp a4z two
mr wice versa, and (4) sounting other than deer pellets

[e.o.gort pellatal.

Because of ervor dee to miszsed greoups, field counts
almost invariobly produce arn underestimabe of the mean
pellet-graua dengity. The gffecl of An increass in Lhe
defecation rate will be to lower tne estimated total numbers
of deer or deer days use, also ¢ausing an underestimatian of
decr nuvbers, In thias stuody, a defacation rate of 12 {times
per day) was ased.

Tranhsegcks werae run throughout the dear range. With
belt transects 13 desirabhle that as much variation Az
possible be included wWithio cach transeot, and as little as
po3sible between transects. This was accoimpliehed by
running tvangects djagenally Acrazs the dralndde pattern so

that all zlope aexpogsures wete sampled by each toaasect.
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Records per time and distance were made for droppings fouhd
in any lacality. The mean of all sighting distances
{perpendicular 4o an hypothetical line on the ground), wWas
uaed to calculate atrip width., Area was then caleulated oy
simply maltiplviodg by transest length.

Twoe=sided t=tests indicated that onoe single noasare of
gtyip width could he vaed far all areas sanpled (+=0.040245,
0.30<p<0.40, 4.f.=142, NE]-

Tha reaules of residual apalysis indicated alss that
the assumpticos of aorwality and egual wariances ware
approximately met. SLrip widlth averaged 1.03 m, whereacs
transeot lanatil was 2 kKa oon the average [(1-d km).

he typical ahart, torrential winter rainfall in Cedrss
washes away and scatters deer drappings SOce a YeEar.
fonsidering that the last such rainfall swept Cclear the
glapes and drainages in mid-Lesember, days af accumulattian
ware calcualerted from Qecamher 18 to the date on which the
trangast Wags ran,

The *otal population estimaze for the entire deur rango
an Cedreos islamnd is 288+/-185. Estimated number of animals
per physiocgraphnic redion are shown in figubke 12, Woile:
<crution ghould bhe ewerciaed in accepting these numbatr givan
the assumptlcons uhdorlying the calculations, we hbelieve 1t

is a resasonable estimate of the populatisn.
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Figqure 12 Estimated numher of apnimals
per physingraphic region
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FOPULATION DYWARMICS

GEX AND AGE RATIO

The zgx ratioc of observed adult deer on Isla Cedros was
ED:100 [13 males and 22 females). Simitay sex ratios have
been found elsewhere Zor populaticns where hunting i= abeent
ar insignificant relative to populatison size [(MoCullovah
OECS.Ccomm., Wehausen 1985070, However, biases in sach
results often ocour.

fax segredatlon of males and fomales outside the makting
SCASEN 18 common among unogulates [Melullough 19799, Even
during the breeding seascn, when sexes ore mixed ©To o large
degree, the greater nsobkility »2£ males may introduce a2 bias
into sed ratios obtained in the fisld. A COmplete Measure
af epatial separaticon of Sexes woould reguairo a
representative sanpling of both sexes throughout the yoar
(Wehausen 1280¢;. Dering the present preliminary atody

however, eBuch sanpling was not feasible.

FEEFRODUCTION

The period of rut in cervida can Da inferred from the

behavior eand condition of the males (Eeveringhaus 1985}, On
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Cedres, bucks apparently had rubbed the welvwet off their
antlers oy the laat week of July ar the first wegks of
hagquat. Antler thrashing was ohasrved in early Qotober.
Kuceral(l378}) etated 1t is performed as a throat nDetwaen
bucks but alsoc in cenjunction with rubbing the forehaad on

veqetation where an agonistic context was nogt ewvident.

The antler thrashing-forehead rub combination is
presumably closely sasociated with the rut. The flower
stalk of Agave plants were the places where all the forehead
rubbing was obsorcved. Burks kbeat anrd 4wist gmall toroce
limbz, several bashea and Agave plants with their antlers,

In the seaecond week of October & mature buck hai
noticeahle swelling of the neck thus presunably antering the
actual breeding seasan. The timing of breeding 1s governod
by the receptivenesa of the doe [Swank 193H]). Tn«e rut
period may extend from sdeplember to November. Tre
geatation perind lasts arcund 7 months, 202.84/=4.93 days on
Lthe average [range 199=212)f{Barnum 19320, Bischaff 1957,
pixon 1234, Geolley 1957, REobinette and CGashiwiler 13501,
Haturally,; some departures from these dates Soccur /s oA
result of imlividual wariation. Parfturicion ocours from
March ©o Moy, with the greater proportion of the fawnszs Doelng
born in April.

Productivity on Cedroas may be around 1.0 fawn per
ad:llt female per vear, conaidering thal each famale aives

nirth to a single fawn [(rarely twinal. Oocasianally, Adaes
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have nacn Found tending two newborn fawn [Mufioz and Arco
FPETS . comm, ],

The tlme of rut and parturitien presented herein for
the deer of Isla Cedrog djffars by being substAantially
enorlier that that reported for other szubspecies. The shift
in tima mentiaoned before for ankler pherolagy sesma to hold
faor rTeproductive activity ae w=ll. Eacern [1978),
Swatik({1958)] and Truett{l972) repocrted a late porturiticn
periocd for the desert mule deerc 2. h., crooki. Fawnirng
takee place from July to August, presumably wheno high-
gquality Zorage i1is most awvailable. Jdn the other hand, the
peak in fawn dreop far EL E; hemipnusg a3 eskimated Dy

Faninet+ta et al. [1977] i=s Jupe [May ta Augast].

MORTALITY AND LIMITING FACTORS

FREDATION

Mo pative desr predalors (large carnivares)] are present
o the ialand nor hawve they been reported ino the literac-ure.
However, bwoth feral dogs and cats ate present o0 Cedros
Island, Feral dogs were said to De the major causes of
deer mortality in the absence of natlve predators {Haolloway
and Soowan 137E}. Doga might nave first arrived with e
mine workers around 1820, After the miners were gome, =heir

apandoned dogi played their rale as predators and presanably
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incrrazed rapldly in number.

Bome i1nformants noted that ino the late 19230'=m, Lhe
Marican Mavy (wWwhich was in charge of the "walfare” ofF
introdured animals to the ialands), combed the iszland
ehooting feral degs, which had become a hezard to the
introduced goats and native deer [(Aguirre 1277, BHarefo
pers.adrnn.}t. This drastic contral measure praved to be
effective, Dsoric-Tafall (19248) found no evidence of faral
Aogsz Auring the years 194% £o 1946, At the presont time, a
few packs af feracisus feral dAoas s+till wander on the
souchern portion of the igland.

Tacir oonfinemant £ the spath as shown in Fig. 13
btarely overlaps with the géistrioution of deer. HNo deer hair
wag found in any of the dog scoats examined [(n=8). CazT,
rabbit, reptile, vodenl end bird remaing were, however,
readily recognizakble. Tus, apparently feral dogs seem to
be having no harmful effest dpon the deer popadlation.

By far, the most abundant mammalian zoecies on the
izland is the feral cat {(Felis catus) which is widely
distributed threughout the island (Fig.l3}. Becadse oFf
their relatively small size and solitary henting habits,
they present ne threat to deer. Eramination of 74 eBcats

ghowed no evidence of deer ranains.
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Figure 13 Distribution of deer, and feral mammalzs.
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FOACHING

8y the turn of +t+he century, when mining was still
profitable, huanting of deer was heavy {(Ocsoric=Tafall 1948).
The 1923-1928 prohibitlon (moratoriam) an Xilling deery gave
the populaticon a chance to recover. Since that time, all
the poaoching wae beling done by fianermen.

Facently, however, wvisitors rather than local residents
are responaible [or rhe laoses [Eatrefa pers.comm, ). Alien
"spotrt-fishlng” beoats that seex snelter oo Cedros” eacst

a,

1]

coast often tako deer illegaly and with impusity [(Gars
G PRS0, ) . It 1& also known that some are taken by

temporary residents.

From the standpoint of Eotal maortality, illegal hunting
probably accounts for the death of few deer. Wnile it is
Aifficult to masess the actual ixrpact of nunting, 1t ha=s
Jeclined in recent yeara To a pnint that nowadays jtg wolune
can Ye practically neglected., Various factors may be
responslble for this evident decrease in poraching.

{1) Re=sidents of Cedros do not have the “"hunrking
tradition” that usuvally maintainsg, soreads arnd
anhances the desire to hunt (as in other areas on
the mainland). The moves of the only two famous
Venaderwsz {(dear hunteral) are well Known and
followed by the Mexican Wildlife Service with whom

they aven eventual ly cooparate.
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Deer are proteocted by law and the penalty for
apprehension 1Is savare. Therefaore, the risk of
being cvacght 1 not worth taking. Mexican
Wildllfe Service persannel stationed in nearhy
Guerrero MNegro {on the mainland), constltute an
aver-proscnt law etforcement symbol.

Ewven though trawvel by beoat around the lsland is
readily affordable with goond weather, the raugh
topography o the island discourages people from
climbing thne rugacd and inhospitable mountains to
nunt, and sepeclally to carry oul carcasszes.

Markxet hunting does nobk exist. FPeaple ars no
longer dependent on wild game [ar £=od meat, buol
rather can affurd Lo parchase it in the wmarks=at
SO0 nnTY

Tne earoncils Doot an the islaznd allows residents
(ot permanent and temporary), to go outside the
islang for recreatlon and relief [vom Doredom.

Many residernts are pot aware of the prescooce of

ceer on Cedrus.

eomewhat relaxed condition of poaching preseure at

present may not last, since human population (bhy

immigration} and its associated praszure on wildlifes i=s

likely ta lncrease. Both, the PPIZ Cannery and ESSA plan

o expand in the near future.
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COMPETIYICN FROM FERBL. HEREIVCRES

Mammals have heen trancplanted by man as domesbic etock
aF as petd, and have since escaperd or besa purposely
released and then roverted ©o the wild to varying degrees.,
Consideranle damage has peen done by introduced mammala to
the sutachthonoua fauna and flora aof the Pacific- islands.
Unfortunately, this Jdamage continues, Feral herbivoreas
represant a4 threat to Cedros decr when they cauduse
dnfavorable habitat change. supplant deer on thneir ranae,
gompate Wwith them for water and food resourcas, or transmis
pathnogens to them [Povilitis 1378]).

teral goata and feral busrwe are present on Isla

Cedros, but are ARlmoa=st enlirely restrictad -—o Lhe

southeastern portion of the island [Fig.13). At one time
burtros were set free to roam at large on the izland. A
newly introduced gpecies they [irst multiplied rapidly. As

other exotlicos clsewhere, the epecies apparently changed its
Hablits in this new environment, with serisus conseqgquences
for e¥isting communities and fatr man. They Decane 4 seriaus
pest on Coedros' southertt portion.  House trash depoasits and
trash pileg were common feeding site=s. DLDuring tha paszi two
drcades, many residente shot hurras. Packs of foral dogs
attacking asses and/or offspring have bheen aobeserved by the
villages rnad {Caatro and Mayoral pevs.comm. ).

Aeeording to Balas (I972) the taotal burre population
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egtimate for the igland is arcund 220 to 200 iadividuals.
As=ee are and have always been restricted to the lowlands by
the villages, Our eztlmate, an the oontrary,. is less than
1) individuals. At the present time, there i no overlan
in the distributicon of deer and burvos on the island.

The diastribution of feral goat, on the ather hand.,
scoems to bhe iacreasing gradually (Salas 1379). Among the
feral nerbiveres, feral goats in particular may be sipgled
out as eXxceadingly detrisnental; they have been Inatrumental
in the #irtwal annihilation of vegetation and the consequcnt
digsappearance of many native forms on several islands. They
—ravel over all types of terraio and zoasamge all xinds of
browse and nerbaceous material.

0n Guadalupe island, goats wers lirst releazed by
Fussian whnplers in the eighteernth century. Heavy browsing
destroyed the vegetation, followed by erosion of the soil.
In monktrast with what has bappened in several oceanic and
comtlnental islands (Guadalupe as an exanplel, feral soats
in Cedroe have oot depleted the island oor floukistued here,

The regielt of an introduction is unpredictables both
relative success and amoupt of disturbance dapend uwpon the
newcomer as wWell as wupon the conmpasition of the invaded
community. Whether the preesence of the deer on I=la Cedraos
has indeed buffered the raplid increase of ooats is at this
point inere zpeculation.

povilitis {197H) stated that other ungualates are

inclined to relogate when faged with the unasilling presance
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of domestic {feral) stock. Moz evidence of such a spatial
displacement was recorded during this stody, on tha few
sloves, ridges, and ravines where goats and deeaer are
gymoaktric.

Digtinguighable fresh kracks and pellet-groups of both
species waro found. Sign of orowse left on olants wero of
similar appearance. An adult male goat was obeerve:d
faeding upon eight 2ifferent plont species: all of those
ware recorded as forage spercies of The deer as well. Flants

eaten include the following species:Arctestaphylos bicolor,

—

Pensteman cerrozlana, Pevityle emorvi, Simmondsia chinensis,

and Xyleocaccus bhicaolar. Thus, potential competition

between deer and goats could Jdevelop 1f the goats spreadd

inta the deer range in the {utuares.

Twe distributicn of faral dogs, goats and burrps are
conpatred with that af the deer in figure 13. The range of
the deer lies within the range of the feral cats which

pocupy the entire island.

DNISEARSES AMD PARASITES

Barely, dissases and parasites constltute mojor causes
of mortality. Moest striking exceptions Breina the epirootic

die-ocffa. Howewer, parasites and disease prganisms that



Tl

are found sparingly in the healthy deer, may increace to the
point where they becgme a lathal fackor.

When they begino tg cavse movtalitbty, the actual cadse
can be uevally traced back to either insufficient foard or
food of poor guality. ke the nutritional intake declines,

the animal'g registencse goed Jdowm

A consequence of animal introduactiona gensrally not
fully appraeciated 1% the importation of discsasces and
parasites of which the exatics are hoszs. There is evidence
that pavasites and diseasegs of inctrsduc=ad mammals are at
least pattly transfarved with thair hoats Lo tha new biota.,

Moot dissases arc Iore Jdangerods Lo oa orevicously
unexpnsed populaticn, since no immanities hawve bBeon
developad. Introduced diseases may 2easily become
extablished in native spaciea, and ma2y prava impossible to
aradicate,

There is5 a danger of disenae and paracite transmissian
tr the Cedros deoct fronm fetal goats and feoral Burros or by
fecal caontaminatian of +the envlrooment oy dogs and cats.
wWhat the outcome of zach potential transmissiens might be ia
impnssible to foresee. Forther stedies are nesded Lo
evaluace tha actual importance of “hiz twe fackors on the
vopulation of deer on Cedros.  Various authors nhave listead
woth, parasitezs and diseaaea recorded from male Adoer
elzevwhere {(Cowrn 194§, Linsdale and Tomich 1954, Robinette

et al.l97?, Swank 1965 and Tavylor 1356},
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WATER

Mammala which inhahit the deacerr regiona of the world
are exposed to twWo major interrcelated physiolaogical
propleme: the maintenance of an adeqguate water halance and
the maintenance of a suitakle temperature range. The higher
tamparatures kypical of the deserts cfcen pressnt the
problem =of an additional water reguirement for temperature
tequiatizao.

A number of different solutions to the pronlem 2f
maintaining water balarnce in arid environments are used by
dogert wmarmals. Water <an ke obtained by drinking water,
free water 1n feod or by >xidation of [at’'s hydrogen
[metabkio]ic watar}. Avallability of free water and —awe
amount of water in the air affect the nabitatr aod
nicronabitat selaction of mammals {Vaughao 1272).

Wazer requirements for Cedroa Island deer shnould be
less than thoze of the deserk mule desar dus o the milder
anvironmental conditions ralatiwe to thogse of +*he Arizona
desert, and £to —he relatively khigher hoamidity on Coedros.,
Highly gsucculent vegetation counld reliewve the nec2saity Lo
drink, but free water 15, neverthelesa, 2ti1l1 rogulred by
Jegt during the heat of the summer. Superficial runalng

water is available at higher elevations almoiat throughous
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the island. In June=Jdctcocber we observed springs and arroyos
to carry little watar.

The caly exceptions being the zorings of Monte Cedros
af a rather eurprising freshoess (the water of onoe ol which
is pumnerd to the Caonery's village), During the present
stady, only in a few dralnages water kepi rvunning all the
way down to the shora.

Dear on the island aore vapable of attaining their
maisture requirement from plants in their diet and by
drin%ing free "salty-hitrter" water. Cedrps water is nigh
in misterals, having a more or less pronounced solty ood
bicrter taste, yet potable [(drinkable after getting ussd tao
it).

Tiny ponds are formed here and there and depending oo
the degrec af stagnation, water bears animal and planlt 1ife=
falgac, dragonflies, tadpaoles, =tc.), orf hecomes turbid,
changes colors (gray, pink,. gdroeen, ochre, vYyellow ¢t }, and
precipitatas minearats. Tiried rviver-nads have a coat of
salts af vatrying thickness [2-15mm].

Pine [orested areas have no superficial wators; however,
these groves are the parts of the islaopd wost copslstently
enveloped by fog and clouds, and the condensation and
dripoing of moisture from the needles is thought to e the
majoer wWwater saurade for the pioes, exceeding the rairfall
[Moran and EBenedict pers.comm. ) .

Aithough the abeence of deer from the mouthearn part af

the izland may Ye partly a result of the lack of surfagsa
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water on that regiogn, water availability seocm not to
congfitute auch a critical constraint to bhe deer population
i moat of fedras I=sland.

It is our impression tha+t if water remained available
during the months of Lthis study, it is probably availahle

all year xound.

STATUS AND PROGKOEIS FOE SURVIVAL

Fallowing IUTCH'e rateygories, oedres deer showuld be

considered as a8 Vulnerahle subhsperciez, likely to move into

the endangered category LIUCHN 1976). Deer might not bDe
under immediate threat of ewtinction byt aince they have
peen serlouzly depleted, zheir vltimate security is not yat
assured.

Te gay that the subapegies may be recowvering can ba
haged on the consideratione listed bel®sw and prevl>usly
explainad herein.

i1l there ia virtvally no enviroomental impact.
Li] hunting ias low.
ili}) np predatore are present on the island.
iv] scx ratio and behavior recorded resemble that of
an undisturbed poputatian.
v] no deastic changes ik elimatlc factors have

socurred at least in the past 20 years [as can

Be Jdeduced from the recordsl, and

i} The Mexican Wildlife Service {D.3.Fauna
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Bilvestre) estimated a total population of
L1524 ,/-35 individuals for 1978, while our
estimate for 1980 is 288+/-185 deec.

Even though the ppopulatian of deer on Cedros might well
ha regovering, hence inoreasing, a larger popalation aize
will not necessarily make the future of the subspecies any
more sacare, evepn 1f deer are beleow an ms ya2t unxnown
Ccarrying capacity. There i=s no =safety in large numborcs,
especially where populaticns are confiomed to insular
gituationa, with no chance for repapulaticon Zran nearby
areas in the event a natural or wapo=mace disaster ooCurs.

Areording to Cowsan and Holloway (19730 assesasment of
trefls in populatioo may be a projection, largely Jdepondont
s

i} =—he Segree of socurity that a specics is alforded by

legisiation amnd by the sizZe and nature of its range,
and
ii] on the Jegres of pressite Lo which it is subjected.

Therefars, 1f and only 1f <he legol provisisns agalncet
paaching, Jdegtruction aof the habitak and other dewrimental
Factars Jdo hot rerain merely On paper, can the prognosis for
survival of the subapecies be referred to a3 promising.

Cear population <cauld andoubtedly be incrocased by ane
or mare of several methods, but sinoe the heod 1s at present
anharvestaed, 1t would bhe vasound econanically €0 1lmstigote

intensive management practices now.
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A lagical recommendaticon to redoeme the wulrerability to
ex+tinction of 4 spercies or subspecies Is to eztablish
popelations in different locacions, since lasa of any given
population can he compensated for by the pthers.  The former
recommendotion however, may not find appllcabilizy for the
gase of the desr on Cedros or any endeniz2 island oopulation.

These deer reguire careful "in==situ" attention chnstead.

We regret to a2dmit that one factor that ras
unsueationably contributed ta rthe sarvival of the deer aon
Cpdraa ia the negclience of residenta abaut this creature,
Instead, pride for and knowledoae of the deer by islanders
snould, ideally, constitute the guarantes t2> the woelfare and
gurvival of their deer. Many human residents of Tedras have
a respect and appreciaticn for thelr matural resaur2es not
found amnng nff-islanders. This condition makes proud
izlanders the hest gualified possibkle choice, 1f gquards for

the i=land"s resourses w2re ta he hired.

Many residents of Isla Cedros are aware of the need Zor
conservARtIon. Fiabing and Etrapping aseagsons are =nfor-esd
locally, both by officials and by the fishermen themselvyes,
Mexican Fisheries Department officials etatianesd on Lhe
island issue the appropiate permits and keep track of the
utilizatign {extraction) of marine reacurces, It is fair to
zay that fishermen clearly underztanl] ihe raticnale vehiod

the prahikbitions and regulations. They explaioed thelir
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shift im activiti=s a3z a meed to ensuare lang-—-tercm

availability of resouwrces.

Oiten, one of the first steps in running a protection
progranme for a speciecs is td raise consclousiess af Jocal
inhaktitants around kEhe i1ssua. In Cedrogz, awing ta the
regidents relative familiarity with Erobhibhitions,
regqulations and =eAacns, thelir Teceptivenesz could be
gxpaectad Lo he one step forward.

Up=to-date materials o0 the island, the deer and on
broad igsurs of nature conszervation showld he prepaced for
Jisserination in publiz relatlons orograrmes. A camozign L2
zpread widely <he idea of protecting deor and deor habitat
as @ wnole is wvery desirable. Hesides that, oeoplo want to
“now more about their deer ond cfficials aops cotlrprises ars
mare than willing to cgoperate. Parenthetically, suchk an
activity could aid in the promokion 4f wider inter=st snd
vnderstanding of nature and nature conservation.

Intesnational fundiog should be taken as a trigger 1n
oromoticn of nativnal awarenmees and invaivyernent in
cansarvatian. /s correctly stated by Cowan and [Malloway
(1973)], if threatenad dear populations are to be consarwved
in thelr natural cenvlronment in perpetoity, manajgemens of
the zpecies muskt bhe administered and firnanced bw the
couwnttries in which Ehey occur. Internazigsnal funding is

ipadequate to sustain indiwidual projecta indefinitely.
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Cedrns island deer seem to be snother exAample of =2
almost fergotten epeciea [subspeciss in this rantext), as a
result of apathy at certainm adminigtrative levels. What i=
needed is a suatained financial commitment on the part of
DJireceion Seneral de Fauna Silvestre and perhaps other
nationmal organiZations.

The deer is in aesthne-ical, recreational, educaticnial
and soientific terms unguesticonanly addiag valug o CJedros
patrimony. Isla de Cedroe 1s A unigue plase, with a great
variety of unpavralleled f2etuaves and cenditions, &
challenyindg, rewarding, interesting and attractive location.
cedros should remain unédisturbked, as 3 atric+t natural or
wildernesz area. Jonsideration might bes givern to the
creaticn of @ wildlife reserve —hat would help secure —he
entire area and pratect all species which live there. On
paper, Cedros Island's coastlineg was declared a "Zanctuary

for Pinnipeds", but lacks of proper enforcemeant.

Tag intradosiion of mammals is Jelinitively a hazacdous
yadertaking and further introdogtices zhoould be farbkiddan,
T™he impact of introdurtions needs to bpe carefully considered
in adwvanece, otherwice Cedros, as might any ather ialand, may
foilow theae digastrous example of Guadalups Island.
Incteaging diverzicy by meana of introductian of exoticos 1s
A MiTage <r Derhaps aimply a walgar Fallacy.

Management practices used for & wildlife specics shooald

be compatible witn other important land uses, and conversely
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exploitation of any resource on Cedros ahaould not overlaook
the walus and neads of the living resounrces. Environmential
impact assezsments are regieired before initiation of ncw

Actioms.

Mexico nae an extremnely rich and waried natural fauna
heritage, but one that is rapidly disappearing. I ne=sd not
mentian how depresaingly long 18 Mexico's list of threatensd
wildlife. Sophiaticated andf/or complex [tha so-called "in
depth™} studies are neot regquired o detect problems.

I suirongly helieve that well thought out acticn 15 in
crder, for there 1s still o0 muach to Ja, and relatively to
little beaing done.

1 hope this modest contribution will! not ocnly sucoeed
in ite own aime af preventing this subhspacies aof cerwvid from
sinking, nDui Aalao in promoting the growing consepvation
cause t2> safeguard other soeoies of Mexico's nativwe [auna

and flpra.
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SUMMAREY

The Qedroe I=sland deer, referreaed to mule deer as

fdocaileua hemionua cerrosensis Mersriam 1BSE, constitutos an

gendamic subspecies in its own right, whose type locality and
range is Cedros Island. Theay atrea, on average, smaller in
gize and lighter in weight than the mainland races (body
lungth 1600 mm, shoulder height 200 nm, welght &0 ®al.
Cranial and antler measurenents are alss smalier than thoss
of the moinlanod subspecies. W brow-tine is wresoent.  They
have an averall paler pelage, with no white hair and marked
with a diatinpoective dorsal dork=brown line extending from +he
nack, back to the rump and down the darsal surfece of the
tail. The tail shows & unigue coloration pattebn.

Tracxk lenath aond widtih measurements woere BOXS0 mm {or
males and 50x42 mm for females. All characteristics
displayed by this race howsver, fall within the broad range

of oclimal wariation of @docoilewus hemlionas. Bacause of

their long separation £romt the malnland, Cedros Island deoer

probabily represent a well=dofined genetic population.

istritutlon of deer on the i=land was deterxzined by
combing by foot the entlre sxtension of the island. Dwor
range —omprises an area of 23,400 hectares (i.e.aprox.69% of
the total area of Isla Cedros). The population seems ta be

gvenly distributed throughout its eultable range, which
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includea all but the gauthern portion of the igland. The
total population estimate derived from 224 pellet=gsoup
couUnts was 288+ /-185 individnals [aprax.0.012 deer por
guitable hal. Minimal number of animals ocbaerved was 42
individnaals [12 moles, 22 female=s, 2nd 7 fawn)., with a=n
adnlt sex ratioc of §9:100 and age ratin of 22:100 femalos.
The rut periaod may extend from Sevtembar Lo November.
Swelling of the neck was noticeaole in Qoctaber. Fawn drop
occurs from March to May with the greater proparction of
fawns heing born in April. Productivity may be arcund 1.0
[Aawn per adult female. Time of rut and Dacturition for tho
Jdeer of Cedros Island is substantially earlier than that

raported for other subspecles,

Tne reocticon o0f JSecr to the abservers zujggest Lhat
76.12% of the animals were to varying axtents tolerant to
the cdour and sight of bhumans, Encounters with deesr during
all four mofths took place more froguently boetweoen 11:00 and
13:00 hours, [Dowever, activity records for augusl suggast
knat deer are more active Detween C6&:z00 to A7:00, 18:00 ta
19:00 and 23:00 to Z4:00 hours. Feweding, antler thrashing,
groaming, foreheadl rubbing, traveling, and bedding waere
amang the astivities recorded during those tine intervals.

The most important plant species relative to deer arce

as follows: Eriogomun molle, Eriogonum pondii. Pentst-emon

cerrpaiana, Galvesia juncea, are exclusively forage species.

FPachyeormus diseolior, Simmondsia chinensis, Rhusa lentii,
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bicelor, Acalipha californica, Tamarix pentandra, providse

beth food and shelter [bed and escape cover]). AnAave

achawii war sogbastiana, Fuhiperus ¢alifoynieca, Quercus

cedrazengis, Finus muaricata var cedrogensisz and Senacio

cedrosensis are uwaed for shelter, antler and foarehoad

rubbing, escrapping., etc. Ho marked preferences for any
slope aspect or topography was evident <during the shudy
pericod. Water remained szarve but awvailanle thraugh
fotober, just before the rainy zeason bagins. Cload=s and

fooq from the west olay an important role 1o water supply.

Taere ar< 0a flative pradators on the jgland, and no
evidence of mortality attributable 0 Ehe Few {eral Jdoga was
found. The ranges of feral dogs and deer Moardly owverlap.
The feral gr%3 are widespread, but have no direct effect
upan deer. Poaohing 1s of less Importanasse as a gau-ce of
mortallty than in the past. The dear are totally protected,
altnougn the law iz difficalt to enforce. Main ocfferders
are off-islanders {foreign "sports fishermen'), whose actual
effect, although undetermined, Appeatrs La he wery law.

There was n® indicaticn that mortality from diseases
har paresites pocurred during the stady.

Feral burros and goatz are, if nat actual at lezaszi
potential competitors of deer for food and space. L
pracent, the distribution of deer and feral stock, either do

not owverlap [(burras] or averlas ooly slightly [goats).
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subhspecicos, likely to move into the endangered oategosy
{IUCH 19T7al]. Dear might not be under lmmediate threat of
extinction but since they have been sericusly depletad,
Lheir ultimate segurity iz not yet asgured. Cedras [aland
daeer ¢ould quickly disappear and therefore requires careful
watching.

If and only 1if the legal provigiszns against prachiog,
destructicon of the habitat apd other detrimental factaors do
not raemaln merely on paper, but are enforeed, <an the Futare

af rhe gsubspeciez be pronising.
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