
encount er th em in thi s a rea o f mi grat­
ing wh ales. When th e cli c ks were 
recorded in Wicka ninni sh Bay , th e 
gray wha les we re feedin g. Wh y G igi 
emitt ed clicks wh en re leased is un ­
known . In thi s case , the ir fun cti o n 
could have been ori enta ti o n since it 
is unlike ly th a t she was lookin g fo r 
food so soon a ft e r bein g pl aced in a 
new environme nt. The cli cks d i ­
cussed he re a re o nl y sli ghtl y li ke 
those recorded by Asa- Do ri an in 1955 
(see W enz, 1964). They a re no t simil a r 
to any o th er report ed gray whale 
sounds. 

Ot he r recent ev idence fo r m ysti cetes 
produ cing cli c k-ty pe sounds has been 
repo rt ed by Beami sh a nd Mitc hell 
( 197 1). T heir recordin gs in th e p re­
ence of blue w hales included clicks 
with peak energy in a band fro m 2 I 
to 3 1 kH z . 
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MFR PAPER 1055 

Aerial Observations of Migrating Gray 
Whales, Eschrichtius robustus, off 
Southern California, 1969-72 

J. S. LEATHERWOOD 

ABSTRACT 

Migra lin g gray lI 'hale,\ were obserl'ed frolll h elicopler and fi.\ed-II'ing aircI'I!/i 

fro lll ce n lred Ca liforn ia sOll lh to Cedros alld Glladaillpe I.Ilands , Baja Calijim/ia, 

M exico, lI 'i ,h 117 1' pri lllary sighling efforl off sOlllh('1'1/ California . Peak 1I1111/hers 
w ere obsen 'ed off 50 11 1171'1'11 California in Janllary fiJr Ihe ,\oulhward lIIigralion 
and in Marc h for 1171' northward lIligration. / ndil'idllals were ob.\e/'I'ed wilh Ihe 

sa lli e relm iI'e freqllency 80-/60 k III offshore as I hey were lI 'i I hi n 80 k III of' 

sh o re . Call's lI'i lh w / l'es 11'1'1'1' seen fro III Fehruary Ihrollgh May, prillllll'l/l 
illSh o re, and lended 10 be alone or wilh olher COli'S wilh ca/l'es. Y earling ,dllliel 

w ere seen illSh ore frO Ill February Ih rollgh April and also lellded to he solifllry 
or wilh olh er yearlin gs. A I'erage speed of lIlovelllelll for lIorrhll 'ard lIligranll 

lI 'as 2.8 klll /h o ll r. 
R eSlllls of aeria l slIn'eys cOlllpare jill'orahly willi pllhlished WlIIlIlari el III 

Ih e lilll ing of m igral io n hased Oil shore alld ,Ihip sample,\ alld support Ihe I'li/lle 

oIaerial surl'eys as ({ rool ill cefllceall populalioll sflIdies. 

INTRODUCTION 

Since sho rtl y afte r its popul a ti o n 
began to recover fro m a second nea r­
exte rmina ti o n by man in the 1920's 
and 1930's (G ilm o re, 1955), the Cali ­
fo rni a gray w hale, E.IChrichli ll s 1'0-
bllSflIS, has been th e subject of more 
pu bli c interest a nd more scienti fic 
resea rch th an perhaps an) othe r pe­
cies of la rge whale. Because of their 
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spectacu lar nature and proximity to 
shore along much of the route. the 
migrations of the species ha\e been 
rather ex hausti vel)- de cri bed by Scam­
mon (187'+)' Hubb (1959). Gilmore 
(1960a and 1960b). Rice (\ 96 I), PI hoe 
(1962). Hubb and Hubbs (1967)' 
Adams (1968). and Rice and Wolman 
(1971). Ob~enations from hore ~ta­

tions (primaril) at Point Loma In 



an Di ego. and at Ya nkee Po int nea r 
;\ I ontere~ ) supplemented \\ ith aeri al 
obsen atl o n and boa t survey . have 
fi\.ed the tl ml ng a nd descri bed most 
a pect of that migration in deta il. 

Even o . se\eral interest ing ga p 
till e\.lst in our knO\\ ledge of the mi­

grating animals . For Instance. al though 
Gilmore (1969) has disc us ed mO\e­
ment patterns of ~earling wha les on 
the southern migration. there are no 
reports o n the movemen ts of) earli ng 
dunng the northern migrat io n . Simi­
l a rl~. although H ubb ( 1959) repo rt ed 
that "cO\\S \\ith cah es seem to ta ke a 
more offshore path." ac tual data o n 
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Figure 1.-Flight hours , 1969-72. 

t'le nhnements o f moth ers \\ ith cah es 
aftcr thc) Ica \ e th e breeding lagoons 
arc ~ L1 sca'lt that Rice and \Volman 

197 I) .Impl) report that "the route 
takcn b\ fclT'a\cs and cahes during 
thc prIng migrat io n IS un known ." 
~ Inalh. although average rates of 
nll.ncmcnt tor thc population ha\e 
bccn computcd fro m date of peak 
p.\S agc at t\\ ocparatehore stations. 
thcrc arc actua l numbers for rates of 
mm cmcnt \1f I ndl\ Idu al am mals to 
tc,t th,) c a \ crages onl) for the south­
\\ .Ird m lgr.llion (\ \'} nck. 1954: C um­
mIng., Th o mp ,)n . and Cook . 1968l. 

Sincc I cbruan of 1969. the a uth or 
h.1 bLcn c,1nductIng rL1utIne aeria l 
lInc) ,)\ thc Letaccalb off \outh ern 

(alIlornla. pnman I) In the a rea fro m 
lat \.fouth to Islas Todo Sa nto 
and ,)IT h,)re as far 
\ ddltll)n.ll ftighh ha\c 

a. 2 0 km . 
ur\eyed the 

coast fro m Po int lu gu no rth to lo n­
terey Bay in ty l arch a nd the a rea 
from San Diego to Ced ros a nd Guada­
lu pe Islands in Janu ar) and Feb ru a ry. 
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Fi gure 2.- Survey effort by 10·minute blocks, 
southern migrati on , 1 October to 15 February . 
Each number represents total number of t imes 
that area was surveyed during this time period . 

METHODS 

Fl ights we re made in a v) H -3 
heli cop te rs a nd S-2 reconnai ssance 
aircraft. a nd in tw in-e ngine rent al air­
c raft. Sur ve) altitudes ra nged from 
150 to 300 mete rs depending o n 
\\ eathe r conditions . Deta il ed observa­
tions were made fr o m as low as 15 
meters . Alth ough gra) whales were 
not th e e"clus i\ e ta rget of the sun ey . 
fo r e \ ery gray whale s ighti ng the 
number a nd e tim ated ize of in di\id­
uals. their loca ti o n. s\\imming direc­
ti on a nd speed . a nd de tai ls o f beha\­
ior were recorded . 

Through I Ju l) 1972 we made 74 
fl ights totalin g 27 9.7 hours of obse r­
\ a ti o n ti me (Figure Il. Sam pli ng ef­
fo rt wa accelerated durin g ty larch. 
April. la) . a nd June 1972 in support 
of the radio trac k of th e gray wha le 
G igl (E\ a ns . 1972 . a nd thi s pu blica­
tl o n) a nd of a common dolphin . DC/­
phil/ II ,I delph i l , ubseq uentl ) tagged 
and radio-tracked fro m a ircraft (Evan 
and Leath en\ood. 1972l. In ge nera l. 
sun e) \\ere mo re e '\te nsi\e du rin g 
the peri od of the north ern mi gra ti o n 
(appro ,\ ima tel) mid-Feb ru ary through 
\I a) l. 

-'6 

J. S. Leatherwood i a member 
of the staff of the Rio-Systems 
Program, Naval Undersea Cen­
ter, San Diego, CA 92132. 

T o fac ilit a te da ta analysis. the 
stud ) a rea was di vided int o 10-minute 
blocks. a nd tallies were mainta ined 
of the number of times each zo ne \Va 
ur veyed fo r ce tacean wh ethe r o r not 

anima ls we re sighted . Zo nes were not 
recorded as surveyed if cl oud co ve r. 
fog . o r sur face wa te r conditi o ns pre­
vented adequate ob ervati o n in the 
area . 
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Figure 3.-Survey effort by 10-minute blocks , 
northern migration , 16 February to 1 June. Each 
number represents total number of times that 
area was surveyed during this period . 

F igures 2 and 3 summa ri ze th e to ­
ta l nu mbe r of tim es each zo ne was 
sur veyed during the peri ods o f the 
south ern m igra ti on ( I Octobe r to 15 
Febru ary) a nd no rthe rn mi grati o n ( 16 
February to I June) of gray wha les. 
Effort was conce ntra ted o ff Sa n Di­
ego durin g both pe ri ods because a ll 
three ai rfie ld used a re loca ted there . 
The substa nti a l increase o f e ffort in 
the south ern Sa n Pedro Channel fro m 
the outhern to th e no rthern migra­
t ion is th e result o f the aeri a l radi o ­
trac kin g menti o ned a bove. 

Durin g th e three mi gra to r) sea o ns. 
gray \\ ha le groups we re sighted 9 1 
ti mes in th e stud y area. Of these. 23 
groups included moth e r with calves. 
19 included )earling "hale. and 8 
ight ing represented o bse rva ti o ns o f 

the a me a nimals o n success ivc da) s . 



RESULTS 

Migration Peaks and 
Offshore Movements 

The picture of mi gration peah. ob­
tained from the aerial surve) agree 
\\ith the ummaries of Hubb (1959) 

and Gilmore (1960). The earlie t 
animal \\ere een in the third \\eeh. 
of De ember and the late t dunng 
late 1\1 a). The large t num ber of 
animal were een during the fir t and 
econd v.eeh. of Januar) and the ec­

ond and fourth weeh. of larch . Be­
cause the amount of aerial sune) 
effort \aned from month to month. 
I ndlces of apparent abundance v. ere 
omputed for data in bloch. of a 

month b) di\ldlng both the number 
of aenal l b enation and the number 
of Indl \ Idual een b) the amou nt of 
une) efhrt during that time pen d . 

The e Indlce (Flgure~) al 0 c1earl) 
Indicate the penod of greate t abun­
dance off an Diego a January and 

larch. 
Dunng both leg of the migration 

man) whale were Ighted far offshore. 
(Figure 5) pre umabl) tah.lng what 
has been called the "Inter-i land leg" 
(Gilmore. 1969) . or in tance. With­
in the 6~ h.m \\-Ide band betv"een lat. 
32 15' and 32 ° 55' . southern mi­
grating gray whales were encounter d 
during 4.7 percent of the flights In 
the fir t 0 h.m from hore . 5 .0 percent 
of the Aight in the second 80 h.m. 
and I percent of the Aights over the 
next 4 h.m. Imilarly on the northern 
migration, grays were Sighted 6.4. 
9.2, and 3.3 percent respectively of 
the times the three zones were sur­
veyed. The e finding upport the con­
tentions of Rice (1965) and Rice and 
Wolman (1971) that at least since 
1965 a rather high percentage of the 
whales have pas~ed offshore. out of 
sight of Point Loma . 

Though most of the animals taking 
the offshore route apparently strike 
for the coast ~hortly after they pa~s 

by the southernmost of the hannel 
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Figure 4.-lndices 01 apparent abundance (Ii) 01 gray whales Irom aerial surveys , 1969·72. 
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gray whale sightlngs, 
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1?0° 119° 118° 117° 

lands. some do pas offshore toward 
Guadalupe Island. Gilmore (1955) re­
ported Hubb' Sighting of three 
mothers with calves out ide Guadalupe 
in February of 1950. In February 
1972, I located two gray whales on 
the outside of Guadalupe near the 
southwest tip . A third animal , too 
close to the cliffs to permit close ex­
amination. was also believed to be a 
gray. The two veri fied ighti ngs were 
both adult animals II or more meters 
in length. 
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Cow-Calf Groups 

A s was noted earlier . the routes 
taken by femal es with ca lves during 
the spring migration have been un­
known . 

Twenty-three northward migra ting 
groups containing mothers with ca lves 
were observed during the aerial sur­
veys (Figure 6) . The earliest was 
sighted 18 February . the latest on 18 
May. Although the majority of those 
sightings were well inshore . thi s may 



be a res ult of the heavy sighting e ffo rt 
inshore in 1972 durin g the times of 
the nort hern migrati on . T he few sight ­
in gs of moth ers with calves la te in 
the season, however . were more off­
sho re . 

Of the 23 times mother with calves 
have been observed . in 18 mother 
and calves have been e ither by th em­
selves or with other mothers with 
cal ves. I n on ly four instances we re 
they in the company of other ad ults. 
This observation may be support ed 
in part by the fact tha t fe male with 
ca lves are not recepti ve to breeding 
because a female calves and breeds in 
alternate years (Scammon. 1874 ; Gi l­
more . 196 1; Rice and Wolman. 197 1). 

Yearlings 

T here is still litt le in format ion in 
the literature on the distribu tion and 
movements of yearlin g gray whales . 
H ubbs (1972 pers. comm .) has ob­
served solita ry yearl ings migrating 
south very near sh ore off La J oll a . 
Gilmore (1960 b) reported that year­
lings frequently t ravel with larger 
adult animals on the south ern migra ­
tion , presumably learning th e migra­
tion rou te. bu t that solita ry indivi duals 
are also seen. 

Based on the growth curve of gra y 
whales (Rice and Wolman, 1971 ) and 
on estimates of size range at time of 
weani ng (Gilmore. 196 1), all wha les 
esti mated in our surveys to be be­
tween about 6 and 9 meters (20-30 
fee t) long were cl ass ified as yearling 
whal es. The opportuni ty to observe 
Gigi (8.26 m [27 ft] long) from the 
air for nearly an hour in earl y March 
1972 verified the accuracy of my 
previous size estimates and increased 
confidence in the reliabili ty of the 
classificati on in su bsequent sightings . 

The room fo r error in this estim ate 
notwithstand ing, yea rl ing-sized whales 
were obse rved wi th higher frequency 
than expected (Fi gure 7). A total of 
2 1 yearlin gs or groups of yearlin gs 
was observed in the study area . Of 
th ose, 16 were observed after th e re­
lease of Gigi (Evans, 1972) all during 
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• NOV +------t---"\"\---t----x-'\ .. 33 
Fi gure 6.- Locat l ons 01 
sight ing. 01 mother -call 
groups dur ing aeri al sur­
veys , 1969-72. 
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33 ° Figure 7.- Locations 01 
sightings of proba b l e year­
ling gray whales (estimat ­
ed size , 20 to 30 leet ) dur­
i ng aeri al surveys , 1969-72. 

- NO SIGHTS OF YEARLINGS SOUTH THIS CHART 

- NO SIGHTINGS OF YEARLINGS OFFSHORE 

- 27 AND 28 APRIL 1972 X 8 YEARLINGS FROM • • PT. CONCEPTION NORTH TO MOMTERREY BAY • 
. ALL WITHIN 2 MILES OF BEACH------t------i 32 ° 

120° 

the peri od of the northwa rd migrati on . 
N o yearlin gs were seen south of the 
Coronado Islands. but a to tal of 16 
was encountered o n a 2-day survey 
fli ght no rth to Monterey Bay in April. 
All were within 5 km of the beach . 

N o yearli ngs were o bserved in the 
offshore areas where other whales 
were seen . Furth er, like cows and 
calves, yea rlin gs tended to be either 
by themselves or with o ther yea rlings . 
In onl y 4 of the 2 1 cases were year­
lin gs accompanying adult animals. 
T his absence of yearlin gs with adults 
may be a result of th e forced rejecti on 
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by the mother at the late summer 
weaning in the north . 

Rates of Movement 

Estima tes of rates of movement fo r 
south ward mig ratin g whales have 
ra nged from 7.7 km/hour ca lcul ated 
ove r th e entire mi grati on route (Pike. 
1962) to 10 .2 km/hour ca lculat ed 
over a sma ll segment of the route 
(Cummings et a!. , 1968). Rice and 
Wol man ( 197 I) used th e tim es of peak 
passage at two separate sho re stati ons 
to calcul ate the average di stance trav-



clcd in 24 h o ur~ a~ 185 k m. Pi kc 
( 1962) u ~ed th e ~ame ca lcul ati on\ to 
dctermin e th at northward Ill i g rant~ 

travc lcd from 56-80 km/day at about 
\6 - 1"2 the rate o f southern Ill i g ran t ~. 

SUMMARY P Irt • I 

lann 
I 

R e~ulh of pcnot.!IL acnal unc\ 
are comparable to tho~c Ir\1m ~hlp 

and l and-ba~cd ~u[\C)~ in t.!cflnlng 
the ti ming of migration \ll gla) \\h..tlc 
popu lations pa~t ~outhcrn ( allfornla 
Pea k den~itie~ wcre ob~c[\ct.! In Janu­
ary for the south",art.! ant.! In \I arch 
for the northward migration O\cr 
hal f the population ob~cr\.ct.! pa~~ct.! 

more than 64 km ofhhore from ~an 

D iego. Cow~ "'ith cal\c~ "'erc ~cen 
from Februar) through rvl a) pnmar­
i ly inshore and tent.!ed to bc alonc or 
with other cows with calvc~. Ycarllng 
whales werc seen inshore from ~ cb­
ru ary through April ant.! tended to bc 
so l i tary or with other Jearling~. F-i­
nall y. average spccd, observcd for 
th ree individuah o\cr ~mall \cgmcnh 
of the northward migration routc 
were comparable to e~ti111ate~ ba~ed 

on peak movemenb past shore ,tatIOm . 

LITERATURE CITED 
Durin g thi s study . natural mark i ngs 

on three whales observed on success ive 
days permitt ed th e ca lcul ati on of 
speeds o f m ovement along two a rea~ 

of th e coas tlin e. Rates of m oveme nt 
of all 3 are comparable to Pike's 
calcul ati ons. 

T wo 12- 13 m eter indi vidu als. one 
di stin ctl y marked with white brush 
markin gs on the tail stock and fluk es. 
were seen I I . 12. and 13 Apri I 1972. 
Durin g th e 49.5 hours between th e 
first and third sightings, they moved 
approx im ately 129 km from th e 
Coronado Islands to nea r Sa n C le­
mente. Cal i f .. an ave rage speed of 
onl y 2.6 km/ hour . 

A 12-meter i ndi v idu al with a nea rl y 
all white tail fluke and a wide w hit e 
band ac ross th e tai I stock w as seen 
with four oth er animals o ff Poin t 
La Joll a on 27 M arch 1972. T he 
same animal was obser ved again on 
the 28 th j ust north west of ewport 
Bcach and on th e 29 th 13 km outh­
west o f Point V incente. Net movement 
in 44 hours was 128 km or 2.9 km/ 
hour . 

Fi nall y. an unu suall y dark yearl i ng 
obscrvcd j ust south of Poin t Sa n Lu is 
27 April 1972 had m oved 64 k ill to 
th e north when it was res ighted 23 
hours later north", es t of Point Estero. 
It had mo cd at an average rate of 
2.8 kl11/hour . 
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