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ABSTRACT

Our observations indicate that gray whale feeding on benthic invertebrates is rare in the calving lagoons of
Baja California and along the open coast near the Scammon's Lagoon complex. The biomass ofbenthic inver­
tebrate prey is 20 times greater in the northern feeding grounds of the Bering Sea (482 vs. 24 glm'). Although
the abundance of infaunal invertebrates is only 1.5 times greater in the Bering Sea, most infauna in the calv­
ing lagoons are very small polychaetes, bivalves, and crustaceans inhabiting dynamic, coarse sands. The low
infaunal abundance and biomass are not caused by gray whale activities in the calving lagoons, as adjacent
southern lagoons which are rarely utilized by gray whales have the same infaunal patterns. San Quintin has a
unique bottom community which is strikingly different from the more southerly lagoons in Baja California, as
well as the northern lagoons in California. Surprisingly, San Quintin shares a number of faunal similarities
with gray whale feeding areas in the Bering Sea. No fecal material or bottom excavations made by feeding
whales were found in the lagoons ofBaja California, including San Quintin. However, the possible expansion
of the gray whale population may lead to dramatic changes in the rich bottom communities of San Quintin,
and perhaps in shallow water benthic assemblages along the migration route, and in the Gulf of California,
which also may harbor potential infaunal prey of gray whales.

Gray whales, Eschrichtius robustus, are the only
baleen whales that feed primarily on benthic inver­
tebrates (Pike 1962; Rice and Wolman 1971). They
consume large numbers of benthic infauna, especial­
ly amphipod crustaceans (Zimushko and Ivashin
1980), apparently by ingesting sediment and filtering
the infauna on the baleen while expelling sediment
and other particles that pass through the baleen
fringes (Ray and SchevillI974). The major feeding
grounds are the northern Bering Sea, particularly the
central and western regions, and the Chukchi Sea
(Bogoslovskaya et a1. 1981). Here, the water depths
are generally 30 to 40 m and the extensive and
shallow continental shelf, the Beringian Platform,
supports the largest numbers of bottom-feeding
marine mammals in the world. In addition to gray
whales, walruses, bearded seals, and sea otters feed
primarily on benthic invertebrates in the Bering and
Chukchi Seas (Lowry and Frost 1981; Frost and
Lowry 1981).
Most- gray whales leave the northern feeding

grounds in the fall and migrate over 10,000 km to Ba­
ja California, where calving occurs in several large,
shallow, protected lagoons (Scammon 1874). The
whales return to the Bering Sea as the sea ice
degenerates in the late spring (Rice and Wolman
1971). Very little feeding is believed to occur outside
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the northern feeding grounds, as gray whale
stomachs are generally empty along the migration
route (Scammon 1874; Andrews 1914; Pike 1962;
Rice and Wolman 1971), aud in the southern lagoons
(Scammon 1874). However, feeding has been suggest­
ed (Gilmore 1961; Pike 1962; Sund 1974) or
documented (Howell and Huey 1930; Mizue 1951;
Rice and Wolman 1971) outside the northern feeding
grounds on several occasions.

There is additional evidence that gray whale feed­
ing may be relatively common in and near the calving
lagoons (Norris et a1. in press). In the Bering Sea,
many naturalists have observed distinct sediment
plumes behind whales that apparently were filtering
benthic invertebrates from ingested bottom
sediments (Wilke and Fiscus 1961; Pike 1962;
Harrison 1979; pers. obs. by authors). Similar sedi­
ment plumes or trails'hav.e been observed in the calv­
ing lagoons (Walker1975; Norris et a1. 1977; Sprague
eta1.1978; Norris eta1. in press), as well as sediment­
laden water passing through the baleen (Norris et a1.
in press). This behavior suggests benthic feeding
similar to that observed in the Bering Sea.
The bottom fauna has not been sampled from any of

the lagoons of Baja California, except San Quintin
(Barnard 1970). Ifbottom communities in the calving
lagoons are similar to San Quintin, gray whale.feed­
ing should be common in Baja California. Laguna San
Quintin is located 300 km north of the first calving
lagoon, Guerrero Negro, and contains large numbers
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Bahia de
Magdalena Complex

FIGURE I.-Study sites along the Pacific coast of Baja California.
Number of survey dives indicated for each site.
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Bahia Magdalena, was not surveyed in the present
study (Fig. 1).

The six lagoons were surveyed by divers with and
without scuba. Because even the deeper lagoon chan­
nels are relatively shallow (often <10 m), bottom
communities were surveyed by skin divers without
scuba. Scuba was used to collect quantitative sam­
ples and to make more detailed observations of areas
of special interest. About 40% of the dive areas
shown in Figure 1 involved scuba. Each lagoon was
surveyed by two sets of divers from two small boats.

Quantitative bottom samples were taken with
diver-held corers (0.018 orO.0075 m2), washed over a
0.5 mm screen, and preserved in a solution of 4% for­
maldehyde. Samples were taken in three major
habitats: The central channel, eelgrass beds on the
channel edges, an~ unvegetated sandflats above the
eelgrass. Most benthic invertebrates were identified
to the lowest possible taxon, and wet weight of the to­
tal fauna from each core sample was recorded. The

METHODS

of amphipod crustaceans and polychaete worms
(Barnard 1970). In fact, the most abundant crusta­
cean, Ampelisca agassizi (A. compressa in Barnard
1970), is closely related toA. macrocephala, a major
prey of gray whales in the Bering Sea (Rice and Wol­
man 1971). The total abundance of infaunal inver­
tebrates in Laguna San Quintin is as high as 66,700
individuals/m2 of bottom (Barnard 1970). Although
there are no benthic biomass data from San Quintin,
the species composition and abundance patterns
suggest a significant quantity of potential gray whale
prey. San Quintin may have been an important gray
whale habitat in the past, and in the last several years
has been visited by a few gray whales each season
(Sprague et al. 1978).

The recent behavioral observations in the breeding
lagoons and the quantity of potential prey in Laguna
San Quintin suggest that gray whale feeding on
benthic invertebrates may be relatively common in
Baja California. If this hypothesis is accurate,
perhaps gray whales migrate to the southern lagoons
because of the availability of benthic prey, as well as
for the warm temperature and protection for calves.
Many whales occur at the entrances and outside the
calving lagoons where apparent feeding behavior
also has been observed (Norris et al. in press).
Although we were primarily concerned with bottom
communities within the lagoons, lagoon entrances
and offshore habitats were explored as well.

Because stomach contents of gray whales are un­
available from recent years, we were unable to ex­
amine diets directly. Instead, we compared
populations of benthic prey in the Bering Sea with
the abundance and biomass of potential benthic prey
in San Quintin and five other lagoons ofBaja Califor­
nia (three calving and two noncalving lagoons). In ad­
dition, we searched the calving and noncalving
lagoons for two important signs of gray whale feed­
ing: Benthic feeding excavations and fecal
material.

Benthic invertebrate communities were surveyed in
six coastal lagoons of Baja California during January
1981 (Fig. 1). Laguna San Quintin is the most
northerly lagoon and is visited only infrequently by
gray whales. There is little or no gray whale activity in
Laguna Manuela and Estero Coyote, which are small
southern lagoons with shallow entrances and chan­
nels. Laguna Guerrero Negro, Ojo de Liebre (Scam­
mon's Lagoon), and San Ignacio are large lagoons and
major calving areas for gray whales. The other impor­
tant calving area, the complex of lagoons around
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TABLE I.-Prey items in a gray whale fecal slick collect­
ed from the sea surface near St. Lawrence Island, Bering
Sea. From triplicate 1,000 ml subsamples.

large slick was sampled on 10 July 1980 on the
southeastern side of St. Lawrence Island (Fig. 2).
This region is a feeding ground for gray whales, and
earlier bottom sampling documented extensive crus­
tacean communities dominated by the amphipod,Am­
pelisca macrocephala (Stoker 1978,1981). Although
A. macrocephala was abundant in the fecal sam­
ple (Table 1) and in our bottom samples (see sec­
tion on Infaunal Prey), a group of large prey, includ­
ing 10 species of gammaroid and talitroid amphipods
(Table 1), did not occur in any of the bottom cores
taken in 1980 or 1981 (core number = 156). Gam-

total length of several abundant crustaceans and
polychaete worms was measured under a compound
microscope with an ocular micrometer. Divers also
made numerous visual observations in the relatively
clear waters (visibility = 1 to 6 m) and collected
qualitative samples of plants and animals.

Benthic invertebrate communities also were sur­
veyed in the central portion of the northern Bering
Sea and near St. Lawrence Island from 29 June to 10
July 1980 (Nerini in press) and the northeastern Ber­
ing Sea from May to June 1981 (Fig. 2). Water depths
varied from 9 to 40 m and bottom-water visibility was
generally low, ranging from 0.5 to 3 m. Bottom sam­
ples were taken by divers using scuba. The same
techniques used to procure and process infaunal and
sediment samples in Baja California were employed
in the Bering Sea.

Size (mm) No./1.000 ml

RESULTS

Fecal Material

Several fecal slicks were observed floating on the
surface waters during the two Bering Sea visits. One

Amphipods
Gammaroids (6 species)
AmpeliscB macraeephala
Talitroids (2 species)
Telitroids (2 species)
Calliop;us sp.
Ischyrocerus sp.

Isopods
Idotheids

15·20
15·20
15·20

5·10
5
4·8

10·50

178
154

4
140
219
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FIGURE 2.-Diving survey stations in the northern Bering Sea. No walrus excavations occurred outside the walrus feeding ground and no gray
whale excavations occurred within this area.
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maroids and talitroids commonly occur in intertidal,
estuarine, and freshwater habitats (Bousfield 1973),
and may be nestled among macroalgae in shallow,
rocky areas around St. Lawrence Island. These large
species (> 10 mm) were conspicuous and easily count­
ed without a microscope. Inspection of subsamples
of the fecal slick under a dissecting microscope
revealed a large number of smaller crustaceans «5
mm), which were undetected by even the keen ob­
server with the naked eye. The most abundant small­
er forms were calliopiid and ischyrocerid amphipods
(Table 1), nestlers and tube builders, respectively
(Barnard 1969).

We were unable to locate the fecal slicks in the
southern lagoons or to find anyone who has seen prey
remains in fecal material.

Feeding Excavations

A remarkable record of the feeding activities of gray
whales was found in the bottom sediments of the Ber­
ing Sea (Fig. 2) (Nerini in press). Divers located many

FISHERY BULLETIN: VOL. 81. NO.3

large pits (more than 50) covering as much as 70% of
a local bottom area near St. Lawrence Island. Figure
3 is a scale drawing of a less disturbed pitted site ob­
served during another dive. Although we did not ob­
serve a whale making an excavation (bottom visibility
was about 2 m), a feeding whale is included in Figure
3 for scale. Gray whales and the fecal slick described
earlier (Table 1) occurred within 1 km of the site
depicted in Figure 3. These large excavations were 1
X 2 m and 0.5 m deep. Most pits had a distinct,
oblong, bowl shape. The bottom of many pits con­
tained a deposit of broken bivalve shells (nonliving)
that were concentrated from the large volume of in­
gested sediment. The undisturbed level bottom at
the highly pitted site was present only on the ridges
between the large excavations. However, a well­
developed, dense tube mat of A. macrocephala was
located on a second dive within 50 m of this highly ex­
cavated bottom. Large and small gray whale ex­
cavations were encountered on several dives in
deeper water (Fig. 2). No gray whale excavations
were located on many dives along the eastern shore,

FI<;IjHE 3.-A scale drawing of a heavily excavaled hotLolll area ohsel'ved by divers near St. Lmvrence Island (21 m). No feeding whale was seen
here, but a whale is included in the drawing for scale. (Drawn by Sandy Strause.)
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FIGURE 5.-Wet weight biomass of the total infauna from the gray
whale feeding grounds in the Bering Sea (from Stoker 197Il) and in
Baja California. Means and standard errors.

sedimentary habitats. For example, a suspension­
feeding sabellid worm (probably Fabricia) was the
only species that occasionally occurred in relatively
high abundance (maximum of 250 in a 0.0075 m2

core). This species was usually <5 to 6 mm long, and

FIGCRE 4.-Abundances of total infaunal invertebrates, crus­
taceans, and polycbaete worms in tbe gray wbale feeding grounds of
tbe Bering Sea and in Baja California. Means and standard
errors.
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where walrus feeding excavations were common (Fig.
2) (Oliver et a1 1983).
No gray whale feeding excavations were observed in

Baja California, despite a large number of survey
dives (Fig. 1) and better water clarity than the Bering
Sea. Although the currents were relatively strong in
many of the lagoons, other excavations and sediment
structures were maintained in the surface sediments.
For example, a large number of excavations pro­
duced by feeding rays was observed. These pits per­
sisted in a number of lagoon habitats, but were
usually found in the intertidal and shallow subtidal
areas where gray whales did not occur. Rays were ob­
served creating pits on several occasions. Qualitative
bottom samples commonly revealed large bivalves,
especially Chione spp., in areas where ray pits oc­
curred. Dense infauna and other patches of potential
gray whale prey did not occur in the ray feeding
areas.

Infaunal Prey

The abundance of infaunal invertebrates in the gray
whale feeding grounds of the Bering Sea was only 1.5
times greater than the total abundance of animals in
the calving lagoons, which included Guerrero Negro,
Ojo de Liebre, and San Ignacio (Fig. 4). However, am­
peliscid amphipods were never abundant in the calv­
ing lagoons, while A. macrocephala dominated the
Bering Sea fauna (also see Neiman 1963 and Stoker
1978). The abundance of infaunal crustaceans andA.
macrocephala in the gray whale feeding grounds (Fig.
2) was as high as 67,746/m2 and 21,448/m2

, re­
spectively. Infaunal abundance was highest in San
Quintin, the most northerly lagoon surveyed in Baja
California (Fig. 4). Here we sampled from dense beds
ofA. agassizi, which accounted for 95% of the total
individuals and occurred in abundances as high as
135,912/m2 •

In contrast to abundance, the biomass of the in­
fauna was 20 times greater in the Bering Sea than in
the calving lagoons (Fig. 5). Over 70% of the biomass
in San Quintin was A. agassizi, and the total biomass
was more than half of the Bering Sea value (Fig. 5).
However, the Bering Sea data were averaged over a
large group of stations sampled by Stoker (1978).
The value shown for San Quintin was the densest
Ampelisca bed we observed.

Most of the benthic invertebrates living in the
southern lagoons were quite smalL This was clearly
reflected in the biomass data (Fig. 5). In addition to
the rarity of large species and individuals, deposit
feeders also were relatively rare among the
polychaete worms, especially in the unvegetated
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very low numbers and biomass. Quantitative core
samples taken at the entrance of Laguna Ojo de Lie­
bre substantiated these observations (only 14 g/m2).

The biomass ofpotential benthic prey was extreme­
ly low outside the lagoon entrances as well. Benthic
invertebrate communities were surveyed outside the
Scammon's Lagoon complex between Laguna
Manuela and Guerrero Negro (Fig. 1). The infauna
were sampled at two water depths (9 and 17 m) and
in areas that were likely to harbor well-developed in­
faunal populations. The substrate was a coarse,
mobile sand at each depth. When the depths were
combined, the infaunal biomass was 2.7 ± 3.3 g/m2

(SD; n = 8). This was considerably lower than the low
biomass recorded from the lagoon channels (P
< 0.0001; Mann Whitney U test). A dense concentra­
tion (100-200/m2) of the heart urchin, Lovenia cor­
diformis, was not included in the biomass figures
because this species is not a potential prey for gray
whales. Our experiences along other wave-exposed
coasts (Oliver et al. 1980) indicate that unobserved
patches of dense infaunal prey probably do not occur
in offshore habitats.

No large zooplankton, including euphausiids and
galatheid crabs, were seen by divers in the offshore
habitats, in the lagoons, or in the lagoon mouths
(Norris et al. in press) .

In addition to the plankton, conspicuous mobile
epifauna were not abundant at the lagoon entrances
or anywhere in the lagoons, either on reefs or over the
soft sediments. Several groups of the mysid crusta­
cean, Mysidapsis califarnica, were observed near
eelgrass beds, but these patches were rare, covered a
relatively small area (10 to 20 m2), and did not con­
tain a large number of individuals. Small groups of
shrimp were even rarer.

The calving and adjacent noncalving lagoons in the
southern part of Baja California had highly dynamic
sedimentary environments. We observed tidal
currents of 2 to 3 kn in several lagoons. Sediments
were primarily coarse sand and gravel (see Phleger
and Ewing 1962), and surface structures indicated
highly mobile substrates. These structures included
broken shell debris and ripple marks as large as 1 min
height. Surprisingly, these structures were not re­
stricted to the lagoon mouth. For example, large
lunate ripples (length about 10m, height 30 cm) oc­
curred in the channel of Estero Norte, an arm of the
extreme back lagoon in Ojo de Liebre. These ripple
marks were more than 10m wide, were highly mobile,
and changed direction with the tide. Unlike the more
southerly lagoons, we encountered relatively fine
sands and silts in San Quintin. Similar differences
between the sedimentary habitats in San Quintin

Ampellsco mocrocepholo

SI. Lawrence Island

Jun.lJul.,1980
n= 1957 (from 14cores)

Ampellsco ogosslzl

Son Quinlin - Jon., 1981
n=1452 (from 3 cores)

200

600

accounted for the relatively high abundance of
polychaetes in Ojo de Liebre (Fig. 4). The few in­
faunal crustaceans (Fig. 4) also were small species
and individuals <6 mm in length vs. 20 mm for typi­
cal Bering Sea individuals). AlthoughA. agassizi was
a relatively large benthic crustacean for the lagoons
of Baja California, this species was much smaller
than A. macrocephala from the Bering Sea (Fig.
6).

Samples from the channel and eelgrass habitats in
each lagoon were lumped for Figures Ii and 5, but in­
faunal abundance and biomass were highest in the
eelgrass beds. When Laguna Manuela and Estero
Coyote were considered together with the three calv­
ing lagoons (Fig. 1), the overall infaunal biomass was
24.3 ± 0.9 g/m2 (± SD; n = 45). Infaunal biomass in
eelgrass habitats was 35.9 ± 2.7 g/m2 (n = 21) and
was only 13.2 ± 1.6 g/m2 (n = 24) in the channels.
This difference was highly significant (P < 0.001;
Mann Whitney U test).
All the lagoon entrances were surveyed in the pre­

sent study except San Ignacio. Qualitative sampling
of the infaunal and epifaunal invertebrates revealed

o.A-+-+-+--+--+--+-----

FIGURE 6.-Length-frequency histograms of A. mat'/'Ol'I'f!halll
collected from a variety of stations in the Bering Sea and of "\.
alia""izi from San Quintin. Ampl'!l:w'lI mW'I'(}('/'phllla populations
were dominated by recently released young in summer samples
(molt stages I and IIl. Most A. alio""izi were preadult individuals
j"rom a midwinter population.
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(Gorsline and Stewart 1962) and Ojo de Liebre
(Phleger and Ewing 1962) were observed in earlier
studies. The Bering Sea areas, like San Quintin, con­
tained less mobile fine sands (Nelson 1982) harbor­
ing many relatively large infauna in tubes and burrows
(Stoker 1978).

DISCUSSION

The absence of fecal material, benthic feeding ex­
cavations, and significant quantities ofpotential gray
whale prey suggest that gray whale feeding an
benthic invertebrates is not common in Baja Califor­
nia. No evidence of benthic feeding was encountered
within the calving and noncalving lagoons, at lagoon
entrances, and along the offshore sand bottoms. Gray
whale stomachs collected in the southern lagoons
also contained no benthic prey (Scammon 1874; Rice
and Wolman 1971).

In contrast to Baja California, there is considerable
evidence of gray whale feeding in the northern Bering
Sea. Stomach contents are dominated by benthic in­
fauna, especially a few species of large amphipod
crustaceans (Table 2). Crustacean communities are
well developed in the central and western portion of
the area (Neiman 1963; Stoker 1978), the major gray
whale feeding grounds. The Russian literature
reports a benthic biomass of almost 1,000 g/m2 in the
feeding grounds (Neiman 1963; Alton 1974), and
Stoker (1978) found a range from 149 to 991 g/m2

•

Over 90% of the biomass was crustaceans, especially
A. macrocephala in the central basin. Although we on­
ly located a few fecal slicks in the Bering Sea, benthic
feeding excavations were common.

All the large benthic excavations observed in this
study were undoubtedly created by feeding gray
whales. Other likely explanations for their origin can
be excluded. There are few bottom-feeding fish such

as rays or skates in the northern Bering Sea (Shmidt
1950; Wilimovsky 1974). These fish produce large
pits in other habitats (Howard et a1. 1977; Gregory et
a1. 1979; VanBlaricom 1982). The abundant bottom
fish are in the cottid family (Wilimovsky 1974) and
are relatively nondestructive bottom feeders (pers.
obs.). One other bottom-feeding marine mammal, the
walrus, occurs in the gray whale feeding grounds, but
walrus produce entirely different bottom ex­
cavations than gray whales (Oliver et a1.2). We know
of no other likely biological explanation for the large
pits.

Two physical processes produce large excavations
on the sea floor, ice gouging and biogenic gas crater­
ing. Although ice gouging produces deep excavations
in the sea floor (Reimnitz et a1. 1977), this scour does
not produce regular, bowl-shaped depressions and
usually causes much more extensive bottom distur­
bance (Reimnitz eta!. 1977; Larsen eta!. 1981; Thor
and Nelson 1981; pers. obs. by authors). Relea'se of
biogenic gas from the sediment apparently produces
large craters in Norton Sound, and several other
areas with gas-producing strata, but not in the gray
whale feeding grounds (Nelson et a1. 1979).

Gray whale feeding excavations can be easily dis­
tinguished from the benthic feeding record of walrus
(Oliver et a1. 1983). Walrus excavat,ions were com­
mon along the eastern shore, and gray whale ex­
cavations only occurred in the central study area (Fig.
2). Here, the gray whale prey (Stoker 1978) and feed­
ing gray whales (Moore and Ljungblad in press) are
much more abundant. Gray whales are infrequently
encountered along the eastern shore, where bivalve

'Oliver, J. S., P. N. Slattery, M. A. Silbertstein, and E. F. O'Connor,
1983. Gray whale feeding on dense ampeliscid amphipod com·
munities near Bamfield, British Columbia. Unpubl. manuscr.
Moss Landing Marine Laboratories, Moss Landing, CA
95039.

TABLE 2.-Dominant prey species contained in gray whale stomachs. All are benthic and all
but Synidotea sp. are amphipods. Stomachs usually contain one prey species which com­
prises 80 to 100% of total contents (Zimushko and Lenskaya 1970; Bogoslovskaya, et al.
1981).

Prey species Number stomachs dominated by prey species

Ampsllsca macroe"phsls 12 11 (1) \'1
PontoporBia femorata 23 10
Arylus spp. 7 1 (')

Anonyx nugllx 10
Byblis gaimardi 4
AmpeliscB "schricht;
SynidotBlI 8p.

Source Zimushko Bogoslov· Coyle Pike Zanka- Tomlin

and Ivesh- skaya et unpubl. 1962 vich 1957
kin 1980 .1.1981 manuscr,2 1934

1 Dominant species where number of stomachs examined were unreported.
2Coyle, K. O. 1981. Thd oceanographic results of the cooperative Soviet·American cruise to the ChUkchi and

EastSiberian Seas aboard the Soviet whale hunting ship Razyashchii. Sept.·Qct. 1980. Unpubl. manuscr. Univer­
sity of Alosko. Institut. of Ms,ino Sclonc•• Foi,b.nks, AK 99701.
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molluscs dominate the benthic biomass. The separa­
tion of the feeding grounds of gray whales and walrus
can be documented by side-scan sonar, which clearly
relates general changes in surface sedimentary struc­
tures to the large-scale feeding activities of gray
whales and walrus.3 When properly calibrated with in
situ observations, individual feeding excavations and
multiple excavation patterns (footnote 2) may be
accurately interpreted on side-scan sonographs
(pers. obs. by authors).

Gray whales also produce benthic feeding ex­
cavations along Vancouver Island in British Colum­
bia (footnotes 3, 4). Fecal material has been collect­
ed along this coast as well.s We recently discovered
dense beds of ampeliscid amphipods and an exten­
sive benthic feeding record of gray whales near the
Barnfield Marine Station (see footnote 2). Many
whales apparently feed along Vancouver Island
during the northward migration, and some individ­
uals spend the entire summer here (Darling 1977).

In summary, despite considerable evidence of
benthic feeding in northern habitats, there is no com­
pelling evidence for benthic feeding in or near the
lagoons of Baja California. The southern lagoons
contain highly dynamic, coarse sediment harboring
very small infauna and little prey biomass for gray
whales. Most infauna are much smaller than the
spaces between the gray whale baleen. The structure
of benthic communities within the calving lagoons is
not influenced by gray whale activities, because bot­
tom communities in adjacent noncalving lagoons are
similar to those in the calving lagoons.

Earlier studies of the gray whale diet imply highly
selective feeding on large crustaceans (e.g., Pike
1962). While two species of large amphipods, Pon­
toporeia femorata andA. macrocephala, generally ac­
countfor much ofthe prey biomass (Table 2), careful
examination of the prey remains in a fecal slick
revealed a surprisingly large number of smaller prey.
Gray whales probably are relatively nonselective
filter feeders, consuming most of the large and small
infaunal forms. Despite the importance of benthic
prey, gray whales are clearly opportunistic feeders,
consuming both large and small benthic inverte­
brates, epifaunal invertebrates in kelp forests
(Wellington and A~dersen 1978) and along rocky

'Hans Nelson and Kirk Johnson, U.S. Geological Survey, Menlo
Park, CA 94025, pers. commun. August 1982.

'J. Hudnall showed underwater slides and a movIe of feeding ex­
cavations and behavior at the 4th Biennial Conference on the Biol­
ogy of Marine Mammals, San Francisco, Calif., December 14-18,
1981.
"J. Darling reported, at the 4th Biennial Conference on the Biology

ofMarine Mammals in San Francisco, Calif., December 14·18, 1981,
that K. Norris and students collected 'this sample near the Barnfield
Marine Station, British Columbia.
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shores (see footnote 2), zooplankton (Rice and Wol­
man 1971; Norris et al. in press), and fish (Gilmore
1961; Sund 1975).

Although some observations of app.arent feeding
behavior in the breeding lagoons undoubtedly in­
volve planktonic feeding (Norris et al. in press), and
opportunistic consumption of some benthic animals,
much of this behavior probably results in little or no
food. A number of other explanations are likely. For
example, a local fisherman and naturalist, Mario
Rueda, directed us to a specific habitat near Piedras
Island in Ojo de Liebre, where apparent feeding
behavior was consistently observed. This area con­
tained no concentrations of potential infaunal or
epifaunal prey. However, the bottom relief was spec­
tacular. Rocky outcrops formed a series of parallel
ridges much like giant and stable ripple marks on the
bottom. The vertical relief was 2 to 3 m. Between the
rocky crests, there were deep basins where water
currents were very low. The distance between crests
was 5 to 10 m. The tidal currents above these ridges
were extremely strong. Perhaps gray whales are at­
tracted to this current regime where individuals can
rapidly swim in and out of mild and strong currents
over an undulating bottom.

Laguna San Quintin contains a unique bottom com­
munity, which is strikingly different from the lagoons
of California and the five lagoons that were surveyed
in central and southern Baja California. San Quintin
harbors a large number of potential gray whale prey
in a relatively small area. Future expansions of the
gray whale population may bring more whales to San
Quintin. If the whales arrive and do not avoid the
lagoon because of human activities, we predict a
dramatic change in the bottom communities of San
Quintin. A small group of whales might spend much
of the winter and spring feeding in San Quintin. Like
the relatively small feeding areas along the coast of
British Columbia, San Quintin could become a
regular stopping place for certain individuals. There
may be equally suitable areas for feeding around the
Gulf of California, where gray whales were known to
breed in the past (Gilmore et al. 1967). While these
local patches of prey may be unimportant to the en­
tire population, they may become important to cer­
tain individuals. Relatively few feeding gray whales
could have considerable effects on local benthic
habitats, and could produce long-term patterns of
bottom population and community change.
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