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PredcLtor dnd pre,\,: both" the black sea urchin
and the cdmoufldged yellou' nudibranch edt
these pink and yello+t sponges u,ith,in th.e Gulf
of California. See urticle on pdge .18. Phoro br
Han.s Berrsch.

. . . and on the back
On a relatN,e\ calm da1*, tl'te Bongo Ner

tedm, in red flotation sulcs, rigs the net for
launch off Tese(lrch uessel Melville's srern,

just north of Elephant Island (Antarctic
Peninsula). Ners are blue to reduce th.eir

risibilirl rc pldnkton. The -"*s11rn, object on
deck is a depressorr"ane, dn upside-dou,n
u,ing, whicl^L ilses ahe ship's speed to pull
the net deep into the w,ater (much safer

than the traditional 1,000-lb. w,eight). The
rL,hite md.teria.l on deck is, indeed, snotr,r. For

"science ls /un" ererci.se, do this in d
drit'ing blizzard, (tt night, tt:ith the sh.ip

rolling 25 degrees. See article on page 3.
Photo b1 Eric Shulenberger.



An International Reconnaissance Expeclition:
Marine Zoogeography of Baia California Sur

Gxt and photos bv Hans Bertsch

:llSr:iillr:irixliiis'

Part of the rood 30 miles sotrh o/ Los Cerrlto-s, ctossing a deep arrao ln u hlch 'so1l1c ti'drel srrll rernarn's

ln 1697 the Jesuit priests Juar-r de

Salvatierra and Eusebio Kino sailed across

the Mar de Cortez to establish the flrst
ultlmately successful mission at Loreto.
Fatl-rcr Kir-ro then recrossed the Culf to
Sonora. Frorn rherc l-re travellcd north,
cros-.ing Ncr','N{exico and Arizona and the

Colorado River. He thus established that
Baja California u'a,* an elongate peninsula
attached to tl-rc mainland and not an

island, nearlv 200 vears after the first Euro-

pean landing.

THE SCHOLARLY CHALLENCE,

The challenge of its identity rvas solved

bur nerv challenges continually arose. The
first book about Baja California u'as b,v

\ligLrcl Ve nc gas: 1 7 3 9, Ernpre.sa.s apos rd I ica-r

de los Padres N{islonero.s da la Companta de

Je.sris, de la ProL'inciu de la Nleta Espantt,

obrodas en la Conquista de California, a titlc
nearly as long as the peninsula. But Vene-

Baja California is an alluring peninsula'
Thc very existence of this clor-rgate stretch

of volcanoes, la,,'a flou's, sand dunes and

de.erts ha. servcJ a5 c con-ranl :cienti[i.
gauntlet throrvn against our ideas of u'hat
the rvorld is all about. Even its basic

geography defied correct description for
nearly 200 years.

AN ISLAND FOR T\(/O CENTURIES

The first recorded landing of Europeans

on the peninsula rvas in 1532. Herndn
Corte. cent an exploring mi.'ion our from

Nerv Spain, but at sea the crelr'mutil-ried,
and Ordono Jimdnez took command. Sail-

ing into the Ba1' of La Paz, he rvas appar-

entll the [irrr "rrhite man lo ser loot on

the Baja peninsula. The friendly native
rvelcome turned to bloodshed r'r'hen the

explorers tried collecting lndian \\'oIren as

rve1l as pearls. Srvift justice meted out

capital puni.hmcnt t,, Jimcnc: rnd 20 o[

his crerv.

California u'as its mvthical name, and

sporadic expcditions continued to be scnt

out to cxplore u'hat t'as thougt-rt to be an

i-.land. h-r 151?,'1513 Juan Rodriguez

Cabrillo .2ilsl 1'x.1 Crho Srn Luce- fcr

northr'r,ard to the 44th parallel. Hc con-

sidered it to be a verv long isiand.

Fi{t,v years later Sebastiiin Vizcaino rr'as

commanded to sccLlrc lou'ct California, scl

rhat the riches-lirdcn galleons returning
from \,{anila could be protected ftom the

depredations of British marauders. Viz-

caino's two journevs resulted in further
exploratior-rs of the *'est coast of Califor-
r-ria, renatnit-tg sitcs prcvitluslv namcd by

Cabrillo (e.g., San Miguel becamc San

Diego), and the discovery of N4onterev Ba-v'

Despite tl-rese lengthy vovages, the legend

persisted and the first printed n-rap of
California (1625) shorvs it to be an exten-

sive islar-rd.
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gas was mereiy a compiler of missionaries'

l"tters rr,ho had himself never visited the

peninsula' Although m)'ths and absentee

speculation continued, the first scientific

expedition to Baja California-led by

Abbot Chappe d'Auteroche in 1769 to

observe the transit of Venus across the

sun- began scholarly investigations ir-rto

the natural history, anthropology and

geology of the Baja California peninsula'

The observations of the Jesuit priests

Baegert and Barco \\rere soon published (in

17?l and 1?90, respectivelv). The English-

man, Richard Brinsle-v Hinds, travelling or-r

the exploring vessel H.M.S. Sr'rlphur, made

a botanical collection along the Pacific

Coast of the peninsula during 1819 that

resulted in the description of 7E nerv plant

species by fellorv countr-vman Gcorge

Bcnthan-r.

John Xantus lived at the United States

Tidal Obsen'ation Station at Cabo San

Lucas from 1859 to 1861. He is not remem-

bered for careful oceanographic measure-

ments, but for his collecting of mammals,

birds, lizards, it-lsccts, crabs, sea stats,

mo11uscs, fish and 1ar-rd plant-t, that resulted

in the descriptions ofover 200 new species'

During 188i-1888, 1100 birds rvere co1-

lected from the Cabo San Lucas region by

N{. Abbot Fra:or for Harvard ornithologist

V1illiam Breu'-.tcr. Probably the California
Academv of Sciences expeditions from

1888 to 1891 (under Walter Bryant, A' W'

Anthonv and Custav Eisen) and their

rcsultant publications were the major

stimuli to ea.h' tn'entieth century rvork in

Baja California.
Since tl-ren, expeditions from institutions

around the u'orld have trekked the length

of the peninsula by foot, muleback or {our-

rvheel-drive vehicles. Others have explored

its seas rvith rvell-equipped research vessels

or ir-r small tu'o-dil'cr zodiacs or leakv

pdngds.

The foci of their studies have been as

diverse as the pcninsula and its inhabi-
tants: forests ofgangling cirios; basalt rocks

r'vrested from mainland Mexico by the

spreading of tl-rc east Pacrfic rise; lifesizc

aboriginal cave pirintings of red and black

sha*or-t. and deer; fish-catching bats;

lizard zoogeograph-v; pesticide damage to

brou,n pelican populations; or cascading

undcr,.t rr.r'c ndlalls.
Thi,. tagged land bcnveen t\\'o seas con-

tinues to amit:e, cilptivate and challenge'

For or-er 1i vear,. I have been returning to

Ba.;r Crlir,'rt'lJ. \\ rr h varving frtqu'ncv' to
stud,v the marine fauna of this unique

region. Hence I rl.as especially pleased rvhen

I u,as ir-n itel t. itrrticipilte in an intcrnir-
tional recot-rnaissance expedition along the

Pacific coastline i-i Bala California Sur'

1984 CAS EXPEDITIONS

Under thc auspices of the California Acad-

em1, of Scienccs in San Francisccl, our tcam

was supported bl' a grant from the George

Lindsay Field Re search Fund and consisted

of CAS staff members and facultv and

students of the Universidad Autonoma de

Baja California and the Centro de

Inr,estigacion Cientifica v de Educacidn

Superior de Ensenada (CICESE)'

ih" prrrp.rt" of these trips u'as to selcct

sites for more intense study and to obtain
preliminary data as a basis for a major grant

prop.r.n1. V/e rvere interested in an ecologi-

.- o1 
-.o**u 

r-ritv (opisthob rancl-r mo11u scs

and their prer ) in Jl) lrer of grear z\rog(()-

graphic significance-thc region of faunal

ou"tlrp b"1rt"er', the u'arm temperate Cali-

fornian province and the eastern Pacific

tropical p.o"i.ce. During the course of tu'o

expeditions in Jarruarv and June-Ju1v 198'1,

rr'.: ,r.u'"y"d the intertidal and subtidal

fauna betu'een Punta Eugenia and Cabo

San Lucas (on the outer coast of Baja

California Sur), and on up inside the Gulf
of California to Las Cruces. (Politica1lv, the

peninsula consists of trr'o states: the llor-

ihcrn Baja California ar-rd t1-re southern

Baja California Sur. The dividing line is the

28th parallel.)
Participating in both expeditions were:

Dr. Michael T, Ghiseiin, CAS Research

Associate and evolutionary biologist; Dr.
Jbrrence M. Gosliner, Curator, Depart-
ment of Invertebrate Zooloogy, CAS, opis-

thobranch taxonomist and phylogenist;

myself, CAS Associate and opisthobranch
taxonomist, scuba safety "offiier" and Baja

aficionado; Dr. \Velton Lee, CAS Curator
and sponge systematist; Robert Van Syoc

and David Catania, curatorial assistants;

and Ocean6logo Luis Aguilar Rosas, staff
researcher at the lnstituto de lnvestiga-

ciones Oceanol6gicas of the UABC in
Ensenada. As other personnel accom-

panied us on either ofthe expeditions, our

team varied from eight to 11 people with
three to four vehicles respectively.

The roads of Baja California are often
flagrant in their disregard for repair. \7e

knew that we would travel extensively over

unpaved or non-existent roads, so all our
vehicies were four-wheel drive. They were

heavily laden with food, clothing' a com-

pressor to fill our eight scuba tanks, div-

i.rg g"u., coilecting equipment, jars and

bags for preserved specimens, camera

equipment, camping gear, and emergency

repair tools.

Dlrc.sire ,,oLirh r.,1 Lorero. \!L cro-,serl rhc mt.rtlflot rthich is c-rprrserl ar lott rirlc oncl tlore rtLtsitle

tlrc rock. point in rhe ccnrcr o.f tha prcuLre'

ENVIRONMENT SOL
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BAHIA MAGDALENA TO
LAS CRUCES

JANUARY 1984

To achieve our reconnaissance objectives, rve dividecl the per-

tinent coast of Baja California into two sections. ln the January
expedition r,r,e traversed the extremc southern portion of the
peninsula. Since the winter rains had drenched nearly the entire
peninsula, lve drove through miles of verdant desert. Cacti and
bushes were in bloom-at times carpeting the hillsides u'ith
swathes of yellorv or pink. Even the cardones rvere blooming. Rest

stops were often spent scurrying from bush to bush photographing
the flowcrs.

\X/e camped at L,oreto to do a check-out dive in the shallou',
clear, calm waters of the Gu1f. I rvanted to determine skills of some

of the participants under a controlled situation, and test our
equipment prior to the heavy use to rvhich u'e would be putting
it. As it turned out, the dive rvas more research than check-out.

Most of the team had had lots of prior scuba erperiet-rcc.
\We found 12 specics of opisthobranchs, among rvhich u'ere some

significant records. There rru'ere, of course, the expected tropical
Berthellina engeli (the orange blob) and the green 'Ilidachiella

diomedea(it also has black and orange dots along a frilled margin

in th, Arrolo (-utut in.r.

and blue streaks in the green). We sau' a feu,Southern California
familiars including tl'rc bubble she11 Bulla goulcliana and the
predatory slug Nar.,anar tnermis (one of the few consistcnt eaters
of opisthobranchs).

Of special interest was Spurllla netL1olitdruL. This colid
nudibranch has been rcported numerous timcs throughout thc
tropical Atlantic, ir-rcluding the Mediterranean and Caribbean
Seas. Moreover, this species has been reportcd from the central
Pacific (Oahu, Harvaiian Islands) and thc eastern Pacific (l reported
it from the Gulf of California in 1979). This distribution is not
characteristic of Gulf of California oplsthobranch species.

Prior to one to two million years ago, the land mass of Central
America rvas underrvater, and there u,as a single trans-isthmian
faur-ra1 province : the tropical American region. One effect of plate
tectonics was the slor,,'formation of Central America. This rising
land mass split the formerly single American tropical marine
faunal province into trvo provinces: the Caribbean and the eastern

Pacific. Because of the isolation-which separated the marine
species into trvo separate populations-speciation occurred dif-
ferentlv on the t\vo coasts of Central America. Today numerous
invcrtebrate specics exist as pairs-a different spe cies has evolved
on each coast from an original common ancestor.

Apparently Spurilla neapolitana represents a species that was pre-

sent before the isolation of the populations. This particular species

did not evolr,e into separate specics (evolutionary rates vary), and
1-rcnce occurs on botl-r sides. Distribution across the Atlantic or
from the eastern Pacific to Hau,aii took place by larval transport
of the juvenile planktonic stage in \\'ater currents.

We found another Caribbean nudibranch species for the first
time in the Gulf of California. ln fact, the genus to rvhich this
species belongs has ner.'er before been reported from the entire
Pacific Ocear-r. Y/e have an article in press describing the anatomy
of this intriguing species.

Leaving LoLeto, tl-rc road traces a narro\\r path betrveen shccr
volcanic cliffs and the pristine blue t atcrs of the Gulf. It crosses

the Sierra de 1a Giganta, and t1-ren knifes straight across the flat
plains to Villa Insurger-rtes and Ciudad Constituci6n. At this latter
city u'e detoured fron-r thc main transpeninsular highu'ay over to
Bahia Magdaler.ra. The 1or,,'mountains on the far rvcstern horizon
\vere the tops of the narro\\/ islands that form this large protccted
ba-v. It x,as also the first area \\'e u,antcd to examine zoogeo-

graphicallv.
Along thc Pacific Coast of North America, there are a number

of different faunal provinces (regions u'here thc same plants and
animals occur). Tl-rese are mainly delimited by temperature. Since
ocean currents flor.v along the coast, one u,ould expect that some

more rvidely temperature-tolerant species might occur over large

areas, but that most species',vould have more restricted distribu-
tions. Thc Southern California and Northern Baja California
coastline represcnts one such rcgion: the California faunal pro-
,",ince, a cool temperate \\/ater regime. Thc Gulf of California,
Paciflc Coast of Mainland Mexico and Central America-to the
Galdpagos-is the Panamic province (tropical eastern Pacific). The
northern limit of the Panamic province is Bahia Magdalena. Thc
entire outer lorver half of the Baja California peninsula-from
Punta Eugcnia soutln,'ard is onc of the lesscr knon'n re gions of
the peninsula. N/e',r'anted to get an idea of the fauna in this boun-
darv region.

lntertidallv, u,e u,orked in the mud of Bahia Magdalena across

tl-re vast flats exposcd at lou'tide. Subtidally, u'c dove at Punta

Entrada, *,hcre u'e s\yam among tropical angelfistr and damselfish

and Southern California's orangc garibaldi (H1p-slpops rubicun-

da); it u,as just the kind of tropical-temperate species mix rve

Ervthea annata (bltc t'an pcLLtn tree) in ftilbloom, Late JtLne 1981

20 \V]NTER 19!5



Hvpsclodorrs californicn-sis is tt C)cLlriomitnl tcrnperLlte Jautdl prot'ince
ruLtlibrtrnch. This pail- rL,rs iolleled .;.tbtidrtllt ($ Cdmpitasjri.sr norrhca.sr
oJ Punta Errgenlc. The largcr anlmal l-s tLbout 3a mm bng.

expected.
Continuing our trek south, we bypassed the sandy beaches of

the Magdalena Plain, returning to the coast near Jbdos Santos.
\7e crossed the Tlopic of Cancer at this small, verdant agricultural
village. Along most of the southwestern coast of the peninsula
below Bahia Magdalena, access to beach areas was restricted by
surfon the rocky headlands. Isolated rocky poinrs were separated
by long sandy embayments. These were not the best habitats for
sessile (attached) marine invertebrates and their predators.

Rounding the bottom of the peninsula, coliecting sites became
more numerous: Cabo San Lucas, Puerto Chileno, Bahia [.os
Frailes, Cabo Pulmo and Las Cruces. At Cabo San Lucas we

Thls cofularrng pair o/ Hvpselodoris ghiselini utts photographetl ttnder-
rrarer br the atLthor dt Puerto Chllcno. This -specles (similar in rnarklngs
ro H. caiiforniensis) ocoirs tn the trctpicdl eastern Paciftc t'aunal region,
.somcf lmes quite commonl,,* Lt.ithin the Gulf of California. These anlmals
u'ere abottt 10 and 50 mm in totdl l,ength.

donned our wet suits and camera equipment and hiked along
the cliffs to a slightly wider beach. Dave loaded the zodiac with
our tanks and met us at our entry site. Less than 20 feet from
shore the canyon walls drop straight down-very deeply. Ve had
decided to limit our maximum depth to 60 feet. Working a sheer
vertical cliff face is one of the more exhilarating experiences of
diving. Within the safety-determined limits, one is free to roam
up and down, sampling a variety of animals and plants at the
different levels. It is a truly three-dimensional experience. An
added treat at.Cabo San Lucas was being able to see the sand-
falls. The mountains of the Cape region are slowly eroding into
the sea. The underwater sand cascades are flowing evidence of
the geological cycles shaping and carving the born-of-fire volcanic
peninsular rocks.

The nudib
to Bahia'Ii

La:La cockcrclli, collcctctl lron rhe -sourhcast entrance
Iri-. ii lrrrc and nrange-recl rnollusc i.s attout ).A-mmlong.

ENYIR')\\1E)' 2n

i' :,'.'..-rr,a;. a -i;ffi
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Each site was special: the twilight quiet
of our dive at Puerto Chileno; the coral
reefs at Cabo Pulmo (Baja California's only
"true" coral reefl; and the long shallow dive
at Las Cruces after the torture of the dirt
road that had torn my jeep's clutch apart.
Las Cruces holds special memories for me,

since some of my earliest research in the
Gulf of California was done there. Dr. Rita
Schafer of Immaculate Heart College used

Bing Crosby's resort home as a summer
marine station for her students in marine
biology. I named several new species of
opisthobranchs that I collected while a

visiting investigator at the station. Jwo of
these species, Aglaja regiscorona and Phidi'
dnalascrucensis, have their type locality at
Las Cruces.

At these more abundant collecting sites,

denizens of the deep were more frequently
encountered. Many of the invertebrates
were variegated: Purple, yellow, orange,

black, brown sponges underneath rocks.
The red-wine colored network of sea fans
outlined with translucent white polyps.
Gaudy flatworms. Sea stars spiney and
spikey, colored red-orange
and gray, chocolate brorvn
on tan, or rvith bright red-
brown splotches on a red-
pink background. Four tcr

six-inch-long needlcd ur-
chins. Toxic lA.\opnelares, a

globoid. .Ie;1-.pincd rropi-
cal sea urchin with petaloid
pink pedicellariae. Small
gray and r,r,l-rite stripcd
commensal shrimps, living
a camouflaged existence
among the bumps and pro-

trusion> ofrhc eastern la.i-
fic crorvn-of-thorns sea

star. Ectoparasitic Tlr'-ca
cal.lista, blond-shelled
gastropods feeding on sea

StAIS.
\We documented over 30

species of opisthobranchs:
nearl-v 609'o are cndemic tcr

the tropical castern Pacific;
a few occur in the tropical
Atlantic or east-central Pa-

cific; scveral are shared
with the temperate Cali-
forniar-r provincc; and
about 2096 are unnamcd
or were not immediatclv
referable to a knorvn spe-

cies.

Because of thc success

w'e had on our Januarv
expedition, as the June
deparrure date approached,

rve became even more anx-

ious to return to this peninsula and con-
rinue our research.

PUNTA E,UCENIA' luNE luLY 1eB4

\il/e spent the June-July expedition in one
of 'the more isolated regions of Baja
California-the u,estern-protruding Punta
Euger-ria peninsula. Betu,eer-r paved roads
(u,hich rr,e lcft at Crucero del Pacifico,
about 10 miles north of San Ignacio), we

drove ne arly 500 miles over unpaved
u,ashboard scrapings: across dry, desolate
fossil-ladcn terraces; through narrow can-

,von-. gouged out bv flash floods; past
hillsides covered ri'ith pink-blooming
elephant trees; and into small fishing
villages u,here the only potable rvater is
eirher hauled into the rr.a in ru.tv
55-ga11on drums or in exhaust-speu'ing
rvater trucks. or is n-rade from ocean \\'ater
at a desalination plant. There are no
telephone rvires nor elcctric lines betrveen
to\\rns. Communication is by radio or
microrvave; electricity is made at local
dierel-l.orvereJ generct i ng qttl j( \n5.

Onc of the most bizarre driving experi-
ences I have er"er had rvas on the broad salt
marsh flats northwest of Punta Abreojos.
The road lifts over a small sand hillock
leaving town, then crosses a hardpan paral-

lcling a mangrove-lined esrero (estuary).
The road is just a harder-packed scar across

thc salt marsh, dividing and rejoining itself.
One must choosc carefully because somc
detours arc dry, u,hile the "main road" is
covered u,ith hvpersaline water. Surrealistic
mirages completely surrounded us. V/e

drove straight across a constantll, chang-
ir-rg island of sand, keepirrg our eves focused

close in front of us. Thc dry road rvas only
immediately around us; everyr'r,here clse u,e

looked, we saw r'r,ater. One could under-
stand the source of those ancient cosmolo-
gics that said the Earth u,as an rsland
surrounded by a flat sea. To our vision, u,e

rvere driving right into the sea, and straight
out of itl It n'ould have inspired even
Salvador Da1i.

The roads l,erc hard on the vehicles. Ve
hrid fivc flat tires, nr,o brokcn bodv frames
(on the same vehicle-rervclding u'as done

at Bahia Tortugas and
Gucrrero Negro), and a

broken radiator that
quickl-v fumed out all its
u,ater (removccl, repaired
and re-placed in mv jeep at

San lgnacio). Ah, the
rigors of Baja California.

We did get into the
rvater, sampling intertidal
and subtidal locations in
the Punta Eugenia area.

The biological data u,e

gathered gave us a n-ruch

better perspective on the
zoogeographic relation-
ships of opisthobranchs
along thc outer coast of
Baja California. The tt,o
expeditions vieldcd verv
different species, confirm-
ing faunal differences.

ZOOCEOGRAPHIC
CONTRASTS OF

BA]A
CALIFORNIA SUR

During Januarl,'s expe-
dition. betrveen Cabo San
Lucas and Las Cruces, the
animals ',r,e found were
nearly all Panamic species;

rve found very ferv Califor-
nian species. Looking at
our collecting records of
chromodoriJ nudibranchs
highlights the faunal con-
trJ5t. The .iy .pct ics of

{
Punta Eugenia

Bahia Magdalena 
'd

\ Las cruces

Cabo Pulmo

Mop b1- Connic Co-r
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chromodorids collected around the
southeast corner of Baja California Sur
rvere all tropical Panamic species. The
southern Gulf of California coast of the
peninsula is distinctly tropical Panamic in
its faunal composition. The zone of overlap
betrveen the temperate and tropical waters
is pretty u,ell restricted to thc outer coast
of the Baja California peninsula.

By contrast, the chromodorids collccted
durir.rg our study at the Punta Eugenia
region included four Californian temperate

',vater species and two tropical species.
Our total species count from Punta

Eugenia consists of51 species, four to seven
of rvhicl-r are probablv unnamed specics.
The named species rverc either Panamic
tropical, Californian warm temperate, or
shared Californian-Panamic species. For
instance, Chromodoris norrisi, Pohcera dlabe
and Tambja eliord arc distinctly tropical
species, at the northcrn periphcrl, oftheir
normal distribution. Chromodoris mac-

farlandi and Poll'cera dtTct ate Californian
species ncar their knou,n southern distri-
butional limits. Spurrlla chromosoma and
Sclerodons rdir\', are species that are fairlv
n'cll kr-rou'r-r iror.r.r both Southen.r Califor-
nia and the Gulf of California. T1'ris region
is definitelv a:one of or.'crlap between trvo
faunal provinces.

The hi,.torv of our knou,ledge of
Sclerodori.s ranrrr is most revealing. It empha-
si:cs thc iml.t)r-tance of research along the
outer Baja California coastline. Thc species
u.r- orrsrnlll . named from onc .pec jmen

collected at \ewport Bay, California.
During the next ten years, it rvas found fre-
quentl\' in the San Diego area, and col-
lecte.l ar various times throughout t1-re Gulf
of Ci.rlifornia. Since then I have collected
it in the Ensenada area (northrvcsten-r Baja
California). \I,/e found S. ranla at Bahia Tor-
tugas, a significant midpoint between its
previously disjunct knou,n collecting sitcs
lrom northvu,estern Baja California and I-.la
San Jose ir-r thc southern Gulf of
California.

There are many gaps in our knou,ledge
of species distributions. Numerous species
are knonlr only from either the adjacent
northern or southern faunal regions. Pro-
bablv rnanv more of them u,ill be found to
occur along the central Baja California
coastllnc. \orthern species arc consistently
heing iounJ south of San Diego. Panamic
specie-. a:'e resularly being reported from
the outr:' ..i,l:r .-iiBaja California Sur. The
southern Faciirc coastline of thc Baja
CalifornLa':eninsula appears-based or-r

our collecrLons of opisthobranchs-to be
a major :rrne oi provincial overlap.

Havin'n t',,,... Jiitere nt bodies of u,atcr so

Pulling the emptt trai.Ler tLp the steep, deep\-nited rood eriting a stLnd-filled orT(^o) on the Ltdt
ro Lns Craccs. Thl.s errrernell' r,.xrgh roatl is mdtntctired ro discouragc rl.slror,s ro the coastal rcsort
tillai4e of Lu-t Crriccs.

close together gives Baja its orvn uniclue
zoogeography. ] am struck by cor-rtrasts rvith
Panama and Harvaii. Panama is bounded
bv trvo tropical seas: t1-re Caribbean and the
eastern Pacific. Altl-rough rhe shores are a

scant 90-minute trair-r ride apart, the
animals har,e beer-r separated for a million
or ffrore -vears and have speciirted into fir,o
different major faunal assemblages. There
is r.ery little faunal interchange betu,een
these trvo regions today. On the Hau,aiian
Island of Oahu, different species of
chromodorids occlrr in clifferent leeu,ard
and u,indl ard habitats. But al1 the animals
are basicallr, tropical central Pacific or Indo-
Pacific spccies. By contrast, animals from
the eastern coast of Baja California are
Panamic in nature, rvhereas animals from
the t,estern outcr coast :rrc a mixturc of
Californian tcmperate \\,atcr and Panamic
tropical \\,ilter specics, and a large per-
centage of shared specics. There are very
differcnt isolating barricrs (u,ith r,,arving
cfficiencies) operating in these areas. The
excitemer-rt of zoogeographic studies is
discovering thc differenr rl,avs different
animals have evolved and adapted in dif-
ferent geographic regions.

The scientific challenges of Baja Califor-
r-ria continue. $
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