BENTHIC MARINE EXPLORATION OF BAHIA DE SAN QUINTIN,
BAJA CALIFORNIA, 1960-61

GENERAL

By 1. Latmens BapNanp
Intraduction

Enclosed bays and lagoons of the arid esstern Pacific region
between Pr Conception, Calilornia and Acapuleo, Mexico, have not been
extensively studied, biologivally, Such enclosures in sowthern Califarnia,
1L.8AL, have become so modified for industrial and recreational wse that
Brtle natural environment remains for study. The present survey of Bahia
de San Quintin in Baja Caltfornia {ulfils lwo primary purposes: a search
for basic information on an unpolluted enclosure as near southern Calilor
nia as possible, and the nitation of comparalive investigations planned by
the Tnstitute of Marine BioRescarch on manv such enclesures in the
easiern Pacilie.

This repor] forms an intraduction to a sevies of articles ta be pulblished
on the geology, hydrography and benthic life ol the bay, and includes
those descriptive features not being treated elsewhere. This work wis
supporied by the Notional Selence Foundation, the Bemdette Foundation
and contributions from Me. and Mrs. Richard Dwyer, and Me, David W,
Hearst. T am indebied to Mr. and Mus. Alfensa Vela of Bahia de San
Quintin for their generous help with our Tield expeditions,

Survey History in The Eastern Pacific Ocean

Only a small effort bas been made in quantitmive marine hiologicel
surveying in the eastern Pacifie Ocean, and most of this has been tecent,
Compared with the extensive surveving work in Earope in this century,
the eastern Pactfic has been sovely neglecled. Not only have gquantitative
survovs been spirse, but the overall taxowomic explovation has heen
neglected, partially becavse of the lack of surveys, Apparently the initiation
of general envveve s corvelored with the development of sueosslofly
industrinlized populations, and the west vosst of the United States bas
reached this stage only recently, whereas Europe amd Allantic Ameriea
reached such levels eartier o this century. Realization of this activity is now
seen in such connfries as New Zealand, Japan, and Seuwth Alvica, sll of
which have now attained the economic stage at which this expensive kind of
teamereseareh aetivity ean be sopported and coordinated,

Another {actor affecting guantilalive surveying is the physiography
of shorelines. Along the coasis of northern Rarope and Atlaniic America
the shorclines are cowplexly indented, providing protected aveas where
small, Inexpensive scagoing cealt can be operated. The [irst surveving
aceurs i such areas and is extended into the open sea only when larger
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sen-going veseels can be supporied. The Pacilic Coast of the United Siates
s notable for its sparsity of profected embayments, only Puger Sound
aud Ban Francisco Bay being of major importance. In these two bays the
first quantitative work was done (Shelfard 1935 for Puget Sound and
Sumner et ol 1918 for San Fronciseo Bay, with subsequent hiological
analyses by other authors), North and soutl of the United States, where
numerous proiected enclosures are o be Jourd, the poor industrial and
demographic development ol the natlons huos prevented such kinds of
activity. Uniil the Felero 17 of the University of Southern California
commenced s quantitalive open-sex shallow waler operations, the west
coast of the United Siates had been neglecied in that respect. The Felera
IF, of 290 gross tons, aperates generally south of P Conception in a
favarable weather zone. North ol that point a larger, all year-all weather
ship would be reguired for constal shell exploration, a development which
is just being realized.

In essence, the short history of quantitative exploration in the eastera
Paeilie consists of reports by Shelford (1935) on Puget Seund, work in
Ban Francisco Bay (billiography in Filice 1958), the open sea aperations
in soothern California by the Felere I (Hartman 1955), and a number
of seatfered hay sindies, olten vonnected with polintion, as examplified

by the work of Reish (19597 and Barnard and Reish (19593,

Unly two other papers ouside this preup of quantitative studies ave
perlinent lo estearine work of the eastern Pacilie. One & the ecological
stigly of Elkhorn Slongh by MacGinitie {1955} which is a work of intevest
in natural history, Although not based on quaniitaiive methods, it contains
valonble information on habits and life histories of onimals and a lst
ol species in the estuary. In many respeets Etkhorn Slovgh and San
Quintin Bay are comparable, mainly in that cach is a salt waler enclosure
with idal flats and marshes, bur Elkhorn Slongh is influenced by fresh
water inflow,

Information about animals of Newport Bay, Calilornia, and again
Elkkorn Slough, is scatiered through the book on Nataral History of
Marine Animals by MacGinitic and MacGinitie (1949},

Discussion of Quantitative Methods

A marine bhenthic bislogical survey is essentially an exercise in
quantitative texenomy, ie., the collection of wmlorm samples on grid
systems and the analyses of their contents by idenitlying and counting the
numbers of each species. The scope of the survey is determined by the size
and number of samples taken per unit of environment, the methods by
which the samples are treated, such as the sereen sive through which they
are washed, the extent to which the variens phylogenetic gronps can be
identified through the services of available taxonomists, and the correlative
envirommental date which are teken concurrently and to which the
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biological counts can he related. See Barnard & Jones (1960} for a discus-
sion of survey metheds,

Our approach 1o San Quintin Bay was as comprehensive as possibile,
bui with the major effort concentrated on the henthic life. 1t proved
impractieal from a [inancia] standpeint lo survey extensively the plankion
of the bay {paper to be published by Johanna M. Hesig} nor did we
expend much eflforr In exploring mud flate Jor large deephurrowing
organisms such us clams and ghost shrimps, nor were we inlerested in
dredging up quantities of the large. rare organisms in erder 10 add to the
overall tmxenomic Hst {most of these larger oreanisms in the bay are
sponges, and the lack of specialists prevents their jdentification). Thus,
it was a program ef quantitative benthiv samples, the analysis of the
arganisms found in these samples, an anoivsis of the sedimentary character-
istics of the bay and a quantitative program of hydrography, involving
temperateres, salinity, and inerganic notrients, It incleded a taxonomic
analysis of the principal fishes in the bay, a taxonomic and semi-quantina-
tive sty of the aquatic birds, and a geveral survey of the narine plants,
of which the most important is the eel-grass, Zostera maring {paper by L.
Yale Dawson},

From our previous experienee it has proved impractical to seledt 2
Tew stations for repeated monitoring of benthic seasonal changes, nol only
in the open sea but in small bays, It is possible lo do this is waler masses,
but hottom areas are so variable over short distances that it is impossible
to refirn to precise localities without anchoring permanent buovs, and this
is impractienl unless they van he goarded continuously from theft. We
have found that the dilferences between two samples mken logether in
the open set in the middle latitudes are as great as any seasanal effects
might he, and that navigation has not heen perfected to permit relurning to
a preeise lovality, In the rearshore open-ses, novigation hag an errer of at
feast 300 fecty in enclosed hays such as San Quintin it has an error of ot
least 100 feet, and in that distance the hottom may support several different
communities. Only by resampling ond analyzing the entire grid pettern
of samples on o seasonal hasis would it be possible o ameliorate the
navigational errors by the pressure of sampling. Il was oot within our
menns 1o doulle our feld and luboratory time o make these resminplings.
Another method might have Lo Lo select certain stations where navization
errar is low and Lo erect small grids of 9 or 16 samples for veplication, but
only one or two cammunities could be so studied without increasing the
analytical Tead 1o @ point greater than that of the initial survey, Thus, we
have been unable to study slatiscally the seasonal cveles of benthic ovean-
jsmae in San Quintin Bay,

The hydrography of San Quibstin Bay Lass been studicd on a seasonal
hasis during five replications in the months of April, August, November,
Febroary and Aogost 196061, Initially, 90 stations were erected on a gvid
pattern of 15 samples per two square navtieal miles (Fig. 1), In the first



Fig. 3. Restored photograph taken about 1895 of Balida do San Quintin and Kendon Hill from a “hotel” at the now abandoped pier
marked on fip, 2 Nmmneraus waterlow! are showa feintly, Photo W the collections of My, Alfonss Vela, cannety menager, Dahla
de San Quintin,
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survey of April only 63 of the 90 siations were gecupled. for 27 stations
lay atop sand hars or in waters shallower than 18 inches during a series
of low tides, In later surveys samples were laken during series of high
tides, From the initial plots of these samples it was determined that the
subsequent surveys could be based on ouly 45 stations with about the
same necuraey of determining variables. A separale paper concerning the
bydrography of San Quintin Bay &z to be published in Paeific Natuvalist
by John R. Grady.

Initially it wes determined that the same 90 stotions crecied for ihe
hydropraphic studies would also e cecupled for the benthic sampling
program, so that the foll 117 square miles of San Ouintin Bay would
be surveved. Duoring the fisst bydrogeaphie survey in April 1960 a
reconnaisance of the holiom was carried out and it was seen that the
variability ol topegraphy, distribution o ecl grass beds, divesity of
sediments and major biclogical Teamires wonld require denser sampling
thar 15 per two square miles, Thus, au area of six square mwiles of ihe
eastern arm by the bay was selected on & sampling Frequency of 15 samples
per square mile for a total of 90 samples. This proved to be a highly
satisfactory density in this survey, but it means that only the easlern arm
of the bay has been surveved. It is helieved that several major differences
prour in the weslern arm not representative of lie eastern arm. mainly in
the larger number of henthic mollusks.

The survey of bird life in the bay was stimulated hy our desire to
understand semething of the dependence of birds on such lagponvesiuaries
and in whal ways thev affect the invertebrate organisms, So livle informa-
tioa lins been published on the feod and habils of shove birds that we
helieved some interesting contributions might be made in this line of
resoarch, Field scoming of the abundance and taxonomic composition of
the bird fauna wos made during the [ive [leld trips already mentioned.
This involved daily checks on estublished grids of spprodmately half
rquare mie areas as well as specilie beaches, and inciuded efforts to
determine daily Teeding migrations in relation io tides, vime of day and
winds. About 150 of the conmpon shore birds, distributed among 13
species, were collected lor stomach anaiyses snd speeilic identification,

Fishes woere collected during the November 1960 trip by means of
seines, lrawls, pelsoning and SCUBA diving by a large party under the
direction of Dr. Carl L. Hulshs of Scripps Institation of Oceanography. Many
of the lishes were analyzed for stomach contenis in an effort te determine
the relationship between the dominart [islies and the invertebrates on
which they lead,

Algae and cel-grase were collected by SCUBA diving, wading in tidal
shallows and shore collecting, S0 few algae were recovered in the benthic
grabi samples that it is believed that most of the algae in the hay are
voncentrated in a narrow belt forming the margin of the bav. and this
was ot open to quantitative sampling due to shallewness of waier, Bel-grass
was well sampled by the benthie grab program.
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Field Methads

A working base was established in 2 motel (i for motorists)
lacated at the npper end of the east arm of the bay al water’s edge near
the sardine cannerv and pier, an area {rom which onr small cutheard
motar boats could be launched and cared for. The site was disadvantageons
only beeavse of ite locality at an extreme end of the hay, so thet it was
neecessary af tmes o travel long distances by boal hefore sampling
commenced. For operations In the west srm of the bay the boals were
hauled by truck and trafler to a launching site on the cast shere of that
arm, Better proteetion was afforded tn this way {rom sudden winds which
oceasionally ecenr in these latitudes and which indirectly coused the death
of three persons a few months before vur {irst arrival,

Eleciricity was provided cach night {or a few hours {rom a geoerator
in the cannery and permitted water chemistry analyses. Highly siliceous
fresh water for drinking and washing of samples was provided by ank
track from a well o few miles away,

The survey of the bay was carried ont im small boals with shallow
draft, generally during khigh lides so thet all sampling areas eould he
reached. The hydrographic promram was carried out conbinuously and
apart Trom the benthic program in order te permit collection of samples
as simultaneously as possible.

Sorface temperaiures were measured in bucket samples with o
ventrigrade thermometer. and bottom temperatures with 2 Yellow Springs
Model 43T) thermistor. Salinity semples were coliccled in plastic bottles
[or analysis at the University of Southern California, Fixed oxvgen
samples were prepared in the hoal for later analysis at US.C. wsing an
Emery oxygen water hottle with the modilied Winkier method. Silicate
and phosphate samples were retned to the moiel in plastic bottles where
they were analyzed immediniely. Water turbidity was measured with o
Secchi diee, an inellective menns at many locelities because of shallow
water or occluding eelograss. A hydrophotometer was used during one
expedition. Navigation was accomplished by caleuslating magoetic [ixes on
US CG-3 ehart 1043 bazed on four aof the prominent einder cones and
by cecupying slations on these fixes with the use of a portable pelores,
Reoceupalion of about hall of the stations was easily accomplished without
navigational aid becanse of other landmarks, and it is helicved that the
pelorus snethod provided accuracy within 200 feel for the remaining
stutions lacking recognizable landmarks, Since the henthic stations were
visited only esce, 31 was unnecessary o return to precise localitles, and
the ineceuracy of a few hundred feet for the hydrography was considered
ingignilicant to the stady of water masses,

Benthic samples were collested with 2 Hayward orange-peel prab
of an areal eapacity of 650 square centimelers {1/16 squave meterd,
wadified with skirl and single cable desing features. The operation o the
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70 pound grab by hand from houts was an arduons task. Alter pulling the
grab on board the skifl the mud was emptied inte a washiub and
translerred to gallon cans. Tweive samples at ¢ time were collected and
returned io the shore Lncility where they were washed through a 32 mesh-
per-ineh Tyler screen {miesh openings 0495 mm) osing a fl“[‘sl”iw{ltet’ hose,
Half af the samples were composed ol sands and silty sands which washed
through rapidly and the other ball were very sticky muds reguiring
considetable washing time {especially bevause of the small sereen size)
until il was discovered that they could be eroulsified in large wash buckets
by gentle kneading with the hands and the liguid “slip” poured through the
sereen. Becanse many small erustaceans Hoat un the water surface after
death, greab care was taken not to splash water or overflow the sereen.
The coarse residues containing animals and plants were preserved in 4%
[ormaldehvde and sealed in metal cang, vsing o portable canning machine,
No glassware was nsed because of the breakage problem in traveling over
the rough dirt roads of Baju Calilornia. The excellent condition of the
preserved animals on their return to the laboratory in the United States
was due in great part te the time-consuning care takea in their washing.
Four {all days were required for washing the 90 samples in the lield.

A 250 ce sample of the sediment in each grab was placed in a
cardbeard container and dried for subseguent sediment analyses by Dr.
D, 5. Gorsline at Florida State University.

Laboratory Methods

Biological samples were removed from the metal cans and washed
farther in 8 60 mesh-per-dnch screen 1o remove cloudy sediments, Because
Farther use of a 32 mesh-per-inch screen in the laboratory permits loss of
animals hroken apart during the field washing the 60 mesh screen s used
in the laboratery to contral this loss, Constant rewashing of samples permits
wore and more small animals 1o eseape and some samples require wore
washing than others.

Each sample was soried wnder 2 stereoscope fo phyla. Weights of
standing erop were taken of the various phyla. and then the groups were
presecved for distribution to taxonoemic specialiste for identilication and
counting. Sowme samples of extraordinary vomplexity were split inte 1045,
2049 or 344 aliquots and only a fraction 801&%{?. For instance, “statien 137
was composed of some 20,000 small crustaceans and only 10% by weight
af the sample was sorted.

Physiagraphy of Bahia de 8an Quiatin

Bahia de San Quintin lies at the shoreward edge of the Santa Maria
Plain, a relatively featureless Hatland west of the Sunta Maria escarpment
which trends north awd south abiowt 5 miles cast of the ocean and whieh
impinges on the coast jusl south of Bahia de Bas {Quintin. The northern
part ef the plain devolves onto rolling hills, which are green with vegetation
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anly during a short lime of the winter-spring, Rainfall is scarce, probably
Iess than 4 inches per vear and often perhaps less than 2 inches. The low
serub vegetation belongs to the Californian phytogeograghic aren (Wiggins
1960, mapl, The southwestern edge of the Santa Maria Plain is cleerly
dominated visoally from distances as great as 30 miles by a group of ¢inder
eones molding ihe complex topograplhiy of the bay itsell.

There is evidence that the eastern arm of Bahia de San Quintin was
formed by fluvial action and is & drowned valley, but, except for Tloed
runeff, there are no flowing streams loday,

The westernmost senward edze of the bay is a long sandspit (tombola)
connecting lwe cinder cones, the sonthern of which marks the entrance
to the hay. The south share on the open sea trends ecast and west, heing
formil of o sandspit protecting bavward marshes. The bwo northward
trending arms of the bay are split by two prominent cones, Mt Cenjea
(Spanish==ash) and Kenton W, (Fig. 43 and most of this middle penin-
sula is formed of voleanic materiols.

The casiern shore of the east arm, between the cannery and station 103
{see mup 2), 15 Compeie& of cliffs about 30-440 feet higly, where Pleistocene
beds have he{en worked by F. K, Jordan (1926, North of the cannery the
shore is formed by marshes, (Fig. 3}, but the west shore iz elilfed inlo
Pleistocene formuations overlain by lava, as is the cast shore of the west arm.

At the cannery an old causewsy cuts off the upper third of tie bay.
{Fig, 4. The causeway extends enstward from the west shore and cloges
ofl about two thirds of the channel, so that the water of the upper bay
oceazionally flows quite rapidly through the channel during extreme tides.
This ts probably of some benefit during cannery operations in rapidly
flushing out wastes, since the rushing water iz on the cannery side,
’\pi}arenliy the causeway was buils a%tzmw the time of an English
commereia] cnterprise in the hay, sometime hetween the 1890° and 1920%.
Remnants of machinery {rom an old [lour mill stand on the cannery
property deross from the causeway. It is said that the English enterprise
was the raising of whent for milling and that the causeway supported a
railroad track, wn%‘x a irestle across ihe gap. The [our was shipped from
the mill across the causeway Lo what is now known as Abalone Point where
small ships were able to dock, Remnants of old roadbed have been pieced
together w show o Fig. 2 the general rouie of the track. Two rock
jetkies project at Abalone Point wheve loading was accomplished. Abalone
Point also was the site of a small abalone cannery where large piles of
rusted Lin cans (ﬂarmw mansth, press-[it Hd type} and abalone shells are
{mund today {Fig. 5). Some focal residents say that attempiz lo generate
eleviricity [rom the Lausewu}' millrace were made in the past. The writer
discounts this story, since the “millrace” is rather inlrequent. The was
poured in the apparently rushing water hut in on hour the palch moved
only 100 [eet westward owt of the north-south millrace. Most of the surface
rippling probably is the result of wind and density-boundary displacaments
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with only the subsurface water moving rapidly. Probably the more
suline waler in the upper bay flows senward alang the bolttom as & density
current.

Notwithstunding the low raifall of the region, the Bahia de San
Quintin area hos a henign climate because of fogs and the relatively conl
mff%hom Calilernia carrent. Upwelling ecours in ﬁw open sett immediately
south of the entrance to Bahiz San Quintin (Dawson, 1951}, and this
evidently acvounts in considerable part Tor the relafive coolness of the bay
and the rather high vatrient content of its waters {(see also Phleger and
Ewiag 19621, According to our field records of six shorts trips, survmer
piternoon air lemperatures peak between 90 and 100% F, bhut, with
northwesterly breezes, temperatures peak hetween 80 and 90°. Oceasional
warm winds sweep across the area from the het interior of the peninsula.
Early morning summey temperatures are as low as 45% olten with sea
fogs and Bumidities of 1004, dropping to 10% in the alterncon. Winter
air temperatures renge from 45 e 80° F, %peunliy i the low 60%,
gencrally with highs Ivss than 709, In the monthz of March to June the
gred 38 dominated by peak northwesterly winds of 20 o 30 knots,
generally blowing from midmorning o late evening. These winds may
last 4 to 9 days. followed by 3-5 days of lese forceful northwesterly gentle
breezes or calms, Smali fishing craflt are forced into sheller during the
windy periods or move up and down the coast {rom sheiter to shelter in
the middle of the night and early morning. Apparently this wind system
embraces about 500 mliﬂs of the coust fmm Ensenada south to Magdalena
Bav. Downslope winds of 3-4 day lengths oceur occasionaliy from June
to Octobier a¢ a result of the semi-permanent summer high tn Sonoro;
these are northessterlies and offshors winds. Between October and March
north Pacifie storm fronts are engaged and preceded vevasionally by winds.
The one rainstorm we have experienced at San Quintin was preceded by
genlle easteriies Tollowed hy calm during the precipitation and then by lresh
wortlnwesterly breeaes for 2 days. Tropical hurricanes are very rare. The
latest, recorded in April 1938, swepl up the west coast of Bajo California
as [ar as Los Angeles (when, by caincidence, the rescarch vessel Pelero
{11 ol the University of Southern California was canght in its fury between
San Diego and Los Angeles). The marine climate of southern Californin
has been summarized by Stevenson {19593 Irom an ares 200 nmifles to the
north and San {uintin probably falls under a drier and somewhat more
windy facies of that “Mediterranean™ system,

Commerce in The Area

Commercial development of the San Quiniin area has been small
in the past. The bay was discovered in the carly 19th century and wus
first exploited for its abundant populations of sea otters which were
completely exterminated by American and Russian huniers prior to 1850,
By 1890 a small agricultural setlement was established by the English on
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the plains east and sowth of Bahfa San Quintin, and near the existing
cannery, a village was buill cendering around the loading jetly and a wheat
milling establishment. Rewular shipping was conducted between 1590 and
1918 to Ensenada, bt the enterprise was then abandoned snd the popula-
tien on the bay reduced to occasional fshing aclivitles, principally for
sardines in the open sea within a 50-mile tadivs of San Quintin, At
present, the small cannery of 800 sardine-cases-per-day-capaeity operales
only ahout 30 days o year becasse of a decline in the lishery, It is
supplied by a single vessel of 60-foat length and 20-ton capacity, Qecasion-
ally juck-mackerel and yellow-tail are packed for the Mexivan market,
Sardine fishing orcupies the mouths of Gotoher to March, on moonless
nights. The fishing vessel mrust cross the bar at the entrance of San Quintin
at high tide, a facler olten complicating delivery ol the catch Lo the
cannery during normul daytine working hours. In the eardy part of the
catch seasoen there Is a lahor shortage Lecause of the harvest of loeal
vegelable crops, so that the cannery often runs 20 hours a day using shert
shifts of workers. Normally the cannery operates with 60 workers hut
ovcasionally has to rely on 30 workers,

The cateh boal must meet some compelition dor fishschools [rom
beoats hased in Ensenada, During operation of the cannery small scraps,
blood and waste are sewered inte the bay, but this affecs only a few
thousand square vards of water with inereased phosphate levels, and
decreased transparency. A normal fauna of sponges, tusicates and hydraids
lives on the pilings of the cannery docks and the surrounding bettoms
so that no longderm cumulative pollation elfects have ensued. Dispersal
of waste may be facilitated by the hypathetical tidal rush.

Abaloves are figled from San Martin Island, 10 miles off the San
Quintin coast and oeeasienally are landed al the cannery dock for shipment
by trock o the abalone ecanmery at BRosario, 30 miles south of Bon
{duintin, The abalone [lleet is composed of several 25-foot epen-sca skifls
powered by Japanese l-eycle engines, Catches are made by hard-hat diving
and are eollecled from the fleet of small boats by 2 45 oot sardine boat
belonging to the fishing cooperative of Rosaric. In fermer years abalone
{isherman used the woest shere of the cast arm, at the foat of Mt Ceniza,
as o shelling and canning station for abalones. A pile of more thun 106,000
abalone shells remains there {eom a shortperiod operation in the 195(s
{Fig. 5). Spiny lobster is [ished alse at San Martin Island for direct
trucking to Los Angeles mmarkels.

At one time turtles were supposedly abundant in San Quintin where
their ratural food, eel-gross, is slill abundant. Apparently they have
heen completely fished out. Ne turtle fishery remains, but our expedition
members saw three iurtles in the bay in 1960 and informants indicate
that turiles are captured there for local eonsumplion whenever they are
sighted by residents. 1t would be of considerable interest 1o enforee pro-
tection of these animals to permit reestablishment of o controlled fishery,
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Fig. 7. General view of the broadest extent of Babia de San Duintin. a view
across the lower hay loohing at Mt Ceniza from the southeast,

for in future vears they would have recreational velue for lourists, and
scientifie value to students,

San Quintin 35 becoming & wellknown eground for duck hunters,
The shooting season commences in November and lasts until January.
Brant is the principal species bonted. Unlortunately, some non-game birds
are preved upon by both Ul 8. and Mexican eitizens, mainly for larget
praciice, hoth during epen and closed hunting seasous.

The American egrel has been the victhim of tourists with bigh powered
rifles, and 2 favarite Yocal sport of Mexicans is target practice on grabes,
Fortunately. grebes form o difficult target beeruse Gf their wariness,

Other resuurces of the bay zre not used commercially o any extent.
Ocessionaily shrimp o commercial size (Penvens sp.) lave been irawled
near biclogieal station ne. 27 for lecal consumption, but this is sporadic,
and commercial :-“shrirz}j} are of no I’mpoz’lmme km‘ail}g Both tourist and
resident fishermen consame some perch captured [rom the hay, Sharks
and  guitar-fish are in considerable abundance but are rarely used
LIIH%'E}U0’§1 it has heen proposed that they might be sufficiently alnmdant
for ﬂe(]iu'[lm} 1o fertilizer.

Apars from narine resources lhe arca surrounding Sac Quintin
is being devcloped a1l o remarkable rate. Well water and artesian water
seem in good abundance at present and several irrigaled crops, sach as
tomatoes, peppers, comn aad olives are harvested on local farms, Pepulation
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is inereasing rapidly, In six tips in 1959-61 it eppeared thot in the
digianve of 23 miles between Colonia Guerrere and San Quintin, the
nutaber of houses doubled, Trom sbout 30 to about 60, mainly in conpection
with increased agriculture. A small plant for processing tomatoes nnd
peppers is silvated on the main road, 3 miles inland frem the cannery
at kilometer 298 of Mexico Highway No. L. Among other products, this
plant supplies sauce [ur the sardine canpery.

A few orehards of olives have been developed or rvevived, and a few
irrigated hoertas (Family gardens) supply many [resh vegetables such as
calabasas, corn, heans, e,

Commercial salt of 30004000 tons per year is produced [rom a serjes
of ponds near the sea 6 miles northwest of the San Quintin cannery. This
readity available salt lias been the stimuolus lov much of the ship activity
in and ont of Bahia San Quintin for over o hundred vears.

Kentor Hill is a snp;}ly point for voleanie gravel, an excellent road
material, A small quarry is sitvaled there, and ﬂ{‘::ll‘h} on the east shore
of the west arm of the bay, arc devices for loading gravel into barpes.
Some active gravel trucking was seen in 1960-G1,

The Bay Borrom

Bahia de Ban Quintin is a shallow bay, about 855 of the eastern arm
Iying in depths ol 6 feet or less al menn high water. Depths greater than this
oceur in channels that are strongly differentiated from the shallow bay flats
by sharp depih changes. Generally the channels have depilis of 18 w 24 Jeut,
with one record of 36 feet. Only 13 of 90 samples in the castern arm were
deeper than 0 leet, and these were uspaily deeper than 15 feet, indicaling
the sharp changes, Kssentially, anly twa depth provieces sceur in the bay,
the shallow Hats and the deeper, nurres channoels,

Two marked extremes of sediments occur in the channels, One is
of rather well-sorted, compact sand mixed with 2 small amount of sih on
which arve to be found tonicate-amphipod assemblages, The other, of
nearly btaek onzes, is found principally in loteral channels where tidal
currents prohably are ameliovatod and where large amonnis of decaying
vel-grass .mri ;—zlgae apparectly are trapped and decompose,

The shalleay Hats are a mixture of sediments: {1} some of a clean,
poarly ecompact sand, rather barren of surlace animal life and apparently
stirred considerably hy benthic elasmolranchs; {2) a more compaet silty
sand oy silg, fcrmiug bottems of very sticky mud eommonly found in
intertidal mud flats, where [lixed tnbes of animals ave to be seen and where
the holes of burrews are retained; (3} flats of eel-grass, where the planis
are growing on silty sand, ofien dack-grevy or “black Trom  excessive
metabolic activities, Fourteen of the 20 %ample% taken in the east arm
{mostly in its lower half} were dominated by living eel-grass, A Juteral
channel trending east-west at biological station 27 nppdmntiy has gradaal
slopes where heavy stunds of benthic red algne on mixed hottoms
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of sandy silt, black mud, and volcanic pebbles. Apparently, algae are
conlined generally te the narrow perimeter of the hay lor they have been
sparse in other benthic samples.

Bottoms near the cannery and in the bay north of the causeway are
irrepular and shallow. At some places they are characterized by yellow
sponges. at others by sands and sticky muds. Occasionally the muds are
mixed with dead gastropod shells (many are fossils), and at other places
hottoms are formed largely of dead tubes of worms and cruslaceans.
Patches of cel-grass grow in channels leading into the marshes, but these
areas have nol heen sampled extensively and details are unknown.

Marshes

The northern third of the eastern arm is dominated by peripheral
marshes. as in one sector in the northwestern part of the west arm.
Marshes predominate the southeast and south shore of the bay proper.
The marshes are formed of the succulent Seficornia at higher levels and
by the sall-grass Sparfing at low levels. The principal macroscopic
inverlebrate animals living in the marshes are the purple-siriped reddish
shore craby Hemigrapsus oregonensis, vceupying burrows along the steep
banks of the meandering channels in the marshes, and the Calilernia horn-
snail, Cerithidea colifornica, enormously abundant in small barren pools
in the marshes, along the banks of channels, and even in the densest
growths of marsh plants.

A transect of samples was made across the northwestern marsh of the
casl arm slarting on bare soil al the edge of the marsh next to a dirt road
passing the marsh along a cut in the hillside (1able 3). Fighteen samples
were taken 10 meters apart seaward of that point until the 19th sample
would have been underwaler (see transect marked on Map 2}. This transect
provides a record of the density of vegetation across the marsh for {future
reflerence studies, in the event that the area becomes polluted. The samples
were collected with a pest hole digeer having a capacity of 3080 ce, the
sample lorming a eylinder of 20 em length and 11 em diameter.
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Lisc of Field Personnel

=mAprd] 19580, 2=August 1960, J==November 1960, 4=Febroary 1961, 5==August
1961, *Visitors. 8.1.0.==8cripps Institution of Qceanography, La Jella, California,
Dr. } L. Barnard, 1, 2, 3, 5, Beaudefle Foundation.
Mr., Palpser T, Beaudette, 1, 2,3 4, 4§,
Mrs. Palmer T. Beaudetie, 1, 5,
Mr, 0. 1. Beaudeite, 4, 5,
Dr. £ Yale Dawson, 1, 3. 3, Beaudstie Foundation.
Mr, and Mrs. E. €. Dawson, 1,
Mr. E. €, Caser, 5.1.0, 3.
Mr. Clinton Dawes, 1, Univ. Calil., Los Angeles.
Mr. D. M. Decking, 810, 1. 3
*Mr. and Mrs, Richard Dwyer, 3, 5,
D D. 8. Gorsline, Florida Stste University, 3.
Mr, John R, Grady, 1, 2, 3, 4, 5, Univ. So. Galif,
Wir, Lioyd R Hales, Fr., 3, 4, 5, Besudetty Foundatinn,
Mr. Lawrence Houben, 1, Beaudette Foundation.
*Myr. D3avid 'W. Hearst, 2.
Dr, and Mys. Carl L. Hubhbs, 3, £1.0.
My, RBoy E. King, Univ. Calif., Sante Barbars, 3.
My, B, N. Kohayashi, §.LO., 3.
*e. and Mrs, John P McNabh, 3.
*Mr. Neil DL McCarthy, 2.
Mrs, I, N, Millar, 810, 3.
Mr. James T. Northern, Les Angeles County Museum, 1, 2, 3, 4, 5,
Miss Johanns Resig, 4, 3, Uniy, So. Calil.
Mr. M. Stein, cook, 2.
My 1. R, Stewart, 3. 8.1.0.
Mr. AL L Stover, 1, 3, 810,
Me IV, Watters, 3, 8.1.0.

TABLE1

HYDROCRAPHIC STATIONS, BAHIA DE 8AN QUINTIN, April 1960

NUMBER DAY, 1060 TIME DEPTH SECCHI
{Iret) {Foet)

H 418 1600 z
2 +-19 16{) 1.5
3 419 L&) 1.5
4 414 1644 3
g 419 1660 §
& $-19 LB 5
7 414 16460 2]
# 419 1600 6
g 419 1609 4

106 $-240 {37060 1

1 E 3 1600 11

2 £20) (G700 3

13 .18 1Haa 1.5

14 419 160G 15
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15 4-24 4700 i +

16 4G (7006 1.3

7 2 G708 7 i)

18 +-20 Q700G { 5

1 420 0700 5 3

jizH] 201 OBOG 1.5

je4! shailow

i 320 UEDG 5 e

23 420 G300 4 2.3

2k 4043 U800 il

a5 430 QBO0 1

28 +-20 O80K3 ¥ veigrass
27 F24 (800 [T 5

a4 .29 D80G 3 veigross
24 shallow

30 .20 0400 12 3

34 420 goaa i eelgrass
32 4=20) ga0n 4

33 SO0 500G 1.3 welgriss
34 .21 {800 2

33 shiallow

38 +.34 800 & A

37 Gty 080 3 345

iR [ BS 0500 A 15

39 420 0903 a pelgrass
49 203 osnn g eelgrass
41 shallow

42 -1 G300 I 38

4% shiailow

& shallow

45 4521 B900 5 25

4 shaliow

¥ shallow

8 Frautschy +-20 1000 3% 3
) %20 14040 43 3

50 shailow

a1 shatlow

a3 shallow

43 +21 [GeE] 5 35

3t shatiow

35 421 1000 5 5

55 421 1000 3 2

57 shaliow

a8 $-20 Lk 3

39 420} 100 15 7

Gt shaliow

6 4-21 1000 3 2.5

AP $24 HI00 4] 35

G2 shaliow

[E2] 421 1000 5 4.9

35 42 1000 A4 pelgrass
3G Frautschy 4-20 1100 0 8

67 4-20 1109 it 3

i Frautschy 4-26) 1100 32 f
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£9 420 1100 10 F
i shntlow

7l shinliow

72 shaliow

73 shalioav

P4 +.21 100 25 eelprass
75 shaiiow

74 shallaw

77 4243 i1n 14 7
78 430 L0 13 ]
74 shallaw

50 shallpw

51 shaliow

82 shaklow

83 4.0 106 i3 1.3
34 L] 1206 i5 1.5
85 ghaliow

B shinflow

37 +31 12403 8 7
55 431 1HID {4 7
84 4-21 12400 33 G
ai 431 i200 ai} 5}

TABLE 2
BIOLOGICAL STATIONS. BAHIA DE SAN QUINTIN, Ovange-ped-gral,
Aprit 1960

NUMBER DAY, 1060 DEPTH SEDIMENT

( 1.8 <7 black mud

t 22 < 7 gray clay

4 432 < 7 dark gray chay

3 -1 <7 pgray clay

4 423 < 7 ey clay

3 F.22 <7 dark geay silt

4 423 < 7 very dark clay, some bphier clay
¥ o2 <7 hluck sandy st

H 432 < 7 Hack silt

5} 4.9 <7 Mack sandy st sooeal] choy
it a0 <7 durk gray fine samdy silt
Tt 429 < 7 dark gray sandy sili
12 .23 <7 peay Due sand
13 432 < ¥ gray sandy silt with dhiell Foags, olay
1 $.33 < 7 derk gray siliy samd
13 .23 <7 dark gray fine saml
15 4.%3 < 7 dark gray sandy sili

17 423 < 7 gray st

1806 421 i8-24 gray sundy st

1% 433 <L 7 dark gray silty sand
) 4.33 < 7 gray Fine sand, 25
ZI™ A1 1824 gray silt
29 Si23 = 7 dark gray fine sand, ss
a3 433 7 gray very [ine sand
22 421 180 pray #silly sand
25 423 < 7 chak gray fine sand, ss., eq.
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24 $-23 < 7 dark gray silt
37 4-23 < 7 dark gray silt
28M 421 P82 dark mray silE, worm tubes
20 +-23 < 7 gray [line send
30 +-23 < 7 gray samly silt
M 421 {824 gray sty sanil
32M 421 {8-24 gray sandy silt
a3 24 <7 gray silty fine sand
34 4.53% <7 pray silt, e, &=
35N 424 1824 dark gray sandy sift
a6 434 < T gray siliy very fine sand
37 $24 < 7 gray silt
38 4.23 < 7 gray st
349 4-33 < 7 gray very fine sand, 45
#1 24 < 7 gray very ling sandy silt
42 < 7 gray very fime sand (ne. sed. smpl.)
%3 <7 gray very lme sand
bV 18-24 dark gray sandy silt
45 < 7 gray very [ine sand, ss
<+ <7 gray sitty very fine sand
47 424 < 7 gray silty finc sanid
480 -2 < 7 dark gray fine sand
3£ L2t <7 gray very fine silty sand {no. sed. smpl.}
30 424 < 7 gray silty very fine sand  (no. sed, smpl.)
51 bl <7 gray fne sand
527 .01 15-25% dark gray silty sand
53 4-24 < 7 gray silty line sand, o
Gk S <7 gray sitty line sand (ne. sod. smpl, 3
&% 424 < 7 gray (ing sawd
36M 421 o1 hlack lime sand, 5.5 {ne. sed. smpl)
a7 +.84 < 7 all eelgrass, {no. sed. smpll)
38 +-24 << 7 pray silty very [ine samd g5
54 £ 2 <7 gray fine sand
Go $.25 < F gray very fine sand
& 435 <7 gray sitty fine sand, e
63 +-25 <7 gray silty fine sand, eg.
[ o2 < 7 gray line sand
64 425 < 7 gray sandy silt
5 4253 < 7 gray vory fine sand
a4 423 <7 gray siliy fine sand, cg.
67 125 < 7 gray fine sand
6H EE S < 7 gray fine sand
Buny 421 i8 gray fine ssd fno. sed. smpl)
7 A < 7 gray silty fime sand, 2.
H 4.5 <7 gray fine sand, ss
72 4-25 < 7 black [fine sand
7AN 431 33 Black fine sand, ss. (no, sed. smpl)
7o .25 < 7 gray fine sand, e.g.
73 4-25 < 7 gray line sand
7é +.25 <7 gray silty fine sand
77 496 <7 dark groy very fine sand
78
70 4.256 <7 black silty very [ine sand, FI28, e g
86 4-26 < 7 gray fine sauud
R L <7 Black silty fine sand, og
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Rz

LY 431 a3 biack fine samd, g5 (no, sed, smpl)
b 428 < 7 gray fire sand

45 408 < 7 pray silty e sand, ep.

B 426 = 7 geny fine sand, 5.5 {no. sed. smpl.d
87 426 < 7 black samsdy sils, e

BH 4-26 < 7 gray fine sand

H4] $-36 < 7 blacl silty e sand, ege

a5 4-26 < 7 dark gray very Hne sand, ep

4] 425 < 7 gray fine saud

o 426 < 7 gray fine sond

938 434 az hlack Fine saml, 85 (no. sed. sopl)

ENY 471 2 black fine sand, ss, (no. sed. smpl.}
M=Mercodes, sall fish boat from which ehannel xnm;xh,s woere secied.
seumgmall sample
L&g,ﬁﬂ{?l Brass

TABLE 3
San Quintin Bay, Mareh Samples, April 1960

Serial post-hole-digrer samples a1 10 meler intervals along line within marsh along
north bay {X in Fig 1).

Sta, Ma. Planis Laaves Reots Cerithidea
(s} {gans) allve dead
p. 551 Salicorsnia #5 640 h ]
p. G Sahieoinia 132G 560 5 2
X-3 Salizernia 12 340 7 3
X Salicornia 85 4% 71 ]
w3 Sulieorma 14t 660 4 g
.0 Salicornia ans 330 5 3
h. v Sabwcornin {30 355 2 2]
X8 Salfcornia 3 {i40 7 2
X9 Salicornia & & o 2
Spurtinag 03 5:4
X-f0 Salicornia & 23 0
Spartina £55 580
X1 Salicorpia & 324 G678 1] 1
Spariing 3
X33 Spartina a8 630 4] i
X-13 Salicorais & 31 Bl5
Spariing 1
X-14 Salicornin & 32 A40 1 i
Sparting 35
X.i5 Salicornia 59 2} G-+ 4]
N Salicorsia a5 125 10-+35 i
N7 Salicornia 105 300 1 0
¥.18 Salicorzia 135 £14 2+ 2

Gis/sq.m ol leaves



