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ONE TEXT FIGURE AND TWO PLA TES (T W E N T Y -T H R E E  FIG U RES)

I t  is well known th a t wide fluctuations in  the populations of 
the constituent members of a com munity are of common oc­
currence. F o r some of these the causes are  known and the 
course of the w axing and w aning of the population can be 
predicted. Some are  cyclical; fo r o thers the causal relations 
are  obscure and fo r some only a  single rise  or fa ll has yet 
been recorded. Such fluctuations have been repo rted  many 
tim es among the bivalve mollusks and are presum ably as fre ­
quent as in any other group of organism s. B u t there  has sel­
dom been observed a  more rap id  change in population density 
than  has been w itnessed recently  relative to the bay-mussel 
on the coast of southern California.

D uring  the p as t 3 years th is mussel, which evidently rep re ­
sents a  previously undescribed subspecies, has appeared  in 
unprecedented abundance, not only in  the bays and inlets which 
are  its  usual h ab ita t bu t also in  suitable situations on the open 
coast. W hen recently  discovered a t the p ier of the Scripps 
In stitu tio n  of O ceanograhpy a t L a  Jo lla , in A ugust, 1943, only 
one small colony was found and th a t consisted en tirely  of 
young individuals, the la rgest being less than  50 mm. in length 
and apparen tly  about 6 m onths of age. This is considered as 
evidence of the recent a rriv a l of the colony, because no indi-

1 C o n tr ib u tio n s  f ro m  th e  S c r ip p s  I n s t i tu t io n  o f O cea n o g rap h y  o f  th e  U n iv e rs ity  
o f C a lifo rn ia , N ew  S e rie s  no . 284.
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vidual of tha t subspecies had been reported  from  the p ier since 
1927.

W ithin  a  few  weeks a fte r its  recent discovery on the piles 
th is m ussel was found in considerable num bers and by the 
following spring  its  colonies covered nearly  all the available 
spaces in  the lower portion  of the in te rtid a l zone, w ith  scat­
tered  groups nearly  to the bottom , a t a  depth  of about 3 m eters 
below the low-tide level. O ther colonies occupied m any of the 
ad jacent rocks. M any of the young colonies consisted of 
hundreds or thousands of individuals associated in  compact 
m asses with no spaces fo r additional growth. This sometimes 
resu lted  in the production of several layers of shells, while in 
o ther situations m any of the com petitors fo r space were 
eliminated. As m any as 163 young mussels 2 to 7 mm. in 
length have been counted on 1 sq. in. of the piling. This would 
be a t the ra te  of 23,472 per square foot but not all the space in  
any square foot was covered, since the young m ussels, like 
other sedentary  invertebrates, tend to settle in  patches. Of 
the 163 mentioned, not m ore than  two could have survived to 
the norm al reproductive size w ithout m igrating to adjacent 
areas.

Colonies th a t had  established themselves too high up in the 
in tertidal zone perished  during  the summer, as did also m any 
of the individuals which seemed to be more favorably  situ ­
ated  among the sea-mussels. In  the w inter of 1944-1945 this 
subspecies was collected by D r. C ari L. Hubbs and p a r ty  at 
various localities along the coast from  Eedondo Beach, Cali­
fornia, to E ste ro  de P u n ta  B anda, Low er California, includ­
ing San Pedro, N ew port Bay, Oceanside, Pacific Beach, M is­
sion Bay, San Diego B ay and T ia  Ju a n a  Slough. In  the sum ­
m er of 1945 it  was common a t m any interm ediate localities.

The rap id ly  grow ing populations of th is m ussel and the 
varied  configuration assum ed by the shells as the population 
spread to previously unoccupied hab ita ts  had a ttrac ted  a tten ­
tion a t N ew port B ay  a t least a  year before it was found a t La 
Jolla. By 1944^1945 these m ussels had become a nuisance in 
Newport, M ission and San Diego bays, covering piles, boats,
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ropes, m ooring floats and docks. H ow ever, they provided an 
abundant supply of bait fo r fishermen. In  some pro tected  areas 
they also form ed m ore or less extensive beds on the surface of 
sand and  m ud a t a depth of several m eters, particu la rly  where 
there were scattered stones to  fu rn ish  attachm ent.

The rap id  increase of the population suggested  the in tro ­
duction of some foreign species bu t com parison w ith speci­
mens collected in the same region more th a n  a  q u arte r of a 
century  ago seems to confirm the iden tity  of the newcomers 
w ith the native or long established form  which has h itherto  
been considered to belong to the widely d istribu ted  M. edulis. 
Consistent differences from  typical individuals of th a t species 
from  the A tlan tic coast, however, including shape of shell, 
shape of lunule, num ber and shape of lu n u la r teeth, and usu­
ally s tra igh t, not incurved, v en tra l side appear to w arran t 
the recognition of this form  as a d istinct subspecies.2 The 
shell is relatively  h igher and narrow er th an  in the typical M. 
edulis and somewhat sim ilar to th a t of M. grayanus Dunker 
of Jap an , bu t the lunular tee th  usually  num ber two to four, 
instead of only two as is s ta ted  by Lam y ( ’36) to be charac­
te ris tic  of the la tte r  species. The m odal num ber is three.

I t  was ten tatively  concluded th a t exceptionally favorable 
conditions during  1941 to 1945 m ay have been responsible for 
the unprecedented m ultiplication of the native subspecies and 
the establishm ent of colonies in  new or unusual te rrito rie s  
but o ther possibilities m ust be considered. F irs t, i t  is con­
ceivable th a t a physiological m utation  has occurred and th a t 
th is has resulted  in a race of unusually  vigorous grow th and 
reproduction. Second, the considerable variab ility  in  the shape 
of the shells (figs. A, 1-23) m ight suggest an adm ixture of 
two differen t form s, but these varia tions appear to be a re ­
sponse to different environm ental conditions and not neces­
sarily  to two or more m orphologically d istinct genotypes. 
Individuals from  various situations show consistent differ -

2 F o r  o p in io n s  co n ce rn in g  th e  specific  id e n t i ty  o f  th is  p o p u la tio n  th e  w r ite r  is  
in d e b te d  to  D r. P a u l  B a r ts e h , M iss V io la  B r is to l, D r . F r i tz  H a a s , D r . L . G. H e r t-  
le in , D r . M y ra  K e e n , an d  D r. G. E . M a c G in itie .



8 8 W ESLEY R. COE

enees (figs. 17, 18, 20-23). Shells o f isolated individuals, p a r­
ticu larly  those grow ing a t a  dep th  of several m eters below 
the surface are  usually  h igher th a n  average (fig. 17), while 
those in  crowded colonies in the in te rtid a l zone are  more 
slender (figs. 20, 22). B u t when young individuals which 
have had th e ir shells modified in to  these two form s as the 
resu lt of early  environm ental influences are grow n together 
for several m onths the ir shells te n d  to become m ore nearly  
uniform. Shells from  the quiet w a te r of protected  bays are 
much th inner and consequently of considerably less weight 
than those of the open coast (fig. A ).

H ybridization of the native w ith  a foreign species or sub­
species has also been suggested as an explanation of the re ­
surgent population. Typical M. edulis is known to have been
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brought to C alifornia on several occasions w ith shipm ents of 
seed oysters from  the A tlan tic  coast. In  San F rancisco Bay 
and Puget Sound th is form  is well established bu t the w riter 
knows of no satisfactory  evidence of its  existence on the coast 
of southern California. However, a d istinct subspecies, or 
species, M. trossulus, is endemic along m uch of the C alifornia 
coast and northw ard.

F urtherm ore  there is obviously 110 w ay of knowing whether 
all the individuals responsible fo r th is population were actu­
ally endemic a t the site of resurgence, fo r the possibility  re ­
m ains th a t some or all of them  m ay have been b rought to the 
coast of southern  C alifornia from  a m ore d istan t p a r t  of the 
te rr ito ry  occupied by th is subspecies. T here can be no doubt 
th a t th is  te rr i to ry  extends fa r th e r  no rthw ard  along the coast, 
fo r the specimen figured by W eym outh ( ’20) from  Humboldt 
B ay as M. edulis obviously rep resen ts  th is subspecies. I t  also 
extends southw ard along the coast of Low er California. F rom  
either of these directions the coastal cu rren ts are capable of 
tran sp o rtin g  the free-swim m ing larvae m any miles either 
no rth  or south, according to the direction of the current. Hence 
the m ature larvae m ay find places of attachm ent and  develop 
into adult mussels perhaps 50 to 70 miles from  the locality 
where the eggs were spaw ned and fertilized. - U nder favorable 
conditions a colony m ay become established. Since some 
members of the population are  in  spaw ning condition through 
m ost of the year and a t an age of less than  1 year, rap id  ex­
tension of te rr ito ry  is theoretically  possible. I f  brought by 
chance to a locality having favorable conditions fo r grow th 
and  reproduction a maxim um  population m ay be expected to 
appear a t a considerable distance beyond the usual range of 
the species. Local conditions however may change so suddenly 
as to exterm inate the en tire  new  colony even m ore rap id ly  
than  it  was form ed and the range will again be restric ted  to 
its  usual limits. U nder o ther conditions widely isolated colo­
nies m ay rem ain indefinitely. No evidence is available as to 
w hether hum an agencies m ay have been p a rtly  responsible 
fo r the p resen t resu rgen t population of M. e. diegensis.
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I t  was m entioned in  a preceding p a ra g ra p h  th a t the rap id  
grow th and m ultiplication of th is subspecies had  a ttrac ted  
atten tion  a t N ew port B ay as early  a s  1941, m ore than  a year 
before it was found a t L a Jo lla , only 60 miles d istan t. I t  was 
also noted th a t the colony when first found a t La Jo lla  in 1943 
consisted exclusively of young individuals, indicative of a 
recent arrival. F u rtherm ore  no la rg e  colonies or large ind i­
viduals had been reported  in recent years  from  either M ission 
or San Diego bays previous to 1943, although they were com­
mon in 1944 and abundant in 1945. The evidence therefore 
indicates th a t N ew port B ay m ay have been the orig inal site 
of this resu rgen t population as early  as 1941, followed by dis­
persal both no rthw ard  and southw ard.

The mechanism fo r the rap id  tran sp o rta tio n  of the free- 
swimming larvae along the coast of southern C alifornia is 
provided by the ocean cu rren ts which generally  flow south­
w ard in the spring  a t a ra te  averaging  4 to 5 m iles a  day and 
northw ard in  autum n a t a somewhat lower rate . Spawning 
by the m ussel occurs a t  both seasons, but more abundantly  in 
the spring. Hence young larvae from  eggs spaw ned and fe r ti­
lized in  N ew port B ay in  the spring  could be carried  the 6U 
miles to L a Jo lla  in time fo r a ttachm ent to the piles or other 
objects a t the end of the ir free-swimm ing period. O ther colo­
nies would doubtless be established a t  interm ediate localities. 
W ithin less than  a  y ear La Jo lla  would itself become a source 
of dispersal.

The num erous varie ties of M. edulis listed by Lam y ( ’36) 
are of world-wide d istribu tion  on seacoasts in both no rth  and 
south tem perate  zones. The species is reported  from  the 
Pliocene or Pleistocene a t  San Diego and elsewhere on the 
C alifornia coast and th is may, perhaps, have been the ances­
tra l stock, or one of the stocks, from  which the p resen t popu­
lation has been descended. San Diego was included in the 
range of M. edulis in  C ooper’s 1894 list but th a t species is 
not m entioned among the m ollusks of th a t locality collected 
by K elsey ( ’07). The records of the San Diego N atu ra l H is­
tory  Museum however prove th a t i t  was present on the M arine
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W ays in  San Diego H arb o r in  Septem ber, 1907. I t  would be 
in teresting  to know w hether th a t colony represented  a  new 
introduction or the m ultiplication of a  sparse population p rev i­
ously overlooked. The d istribu tion  of M. edulis on the Pacific 
coast is given by D ali ( ’21) as A rctic Ocean to C erros (Cedros) 
Island, Lower California.

B ut the question still rem ains as to w hether the presen t 
population actually does rep resen t m erely the m ultiplication 
of an endemic or long established subspecies to unprecedented 
num bers and its concurrent extension to previously unoccu­
pied te rrito ry . Such an explanation seems to be most nearly  
in  harm ony w ith the evidence a t p resen t available. The fo r­
tu itous union of two physiologically diverse but compatible 
races of th is subspecies m ay have yielded a stock of unusual 
vigor. Such an event accom panied by exceptionally favorable 
environm ental conditions may, perhaps, have been the p rinci­
pal contributing conditions.

W ide fluctuations in the populations of pelecypods are  evi­
dently  as common as in  any o ther group of animals. On the 
coasts of E urope and on the A tlan tic  coast of N orth  Am erica 
the rap id  waxing and w aning of local populations of M ytilus 
edulis have been reported  by F ie ld  ( ’22), W hite ( ’37), Loos­
anoffi ( ’43) and others. In  1930 P ro f. G. E. M acGinitie w it­
nessed an unusual resurgence of w hat was presum ably M. 
edulis diegensis in M onterey Bay. H e estim ated th a t a single 
boat 45 feet long m ust have had about 4 tons of mussels a t­
tached to its  exterior. T hat resurgence is reported  to have 
been term inated  by an increased population of Cryptothallus 
m agnus which devoured the young mussels.

Such fluctuations in  abundance are  of frequen t occurrence 
in  cultivated oysters and com mercial species of clams and 
scallops. F o r some of these the decreased population or com­
plete disappearance can be explained by overfishing or a 
change in the environm ental conditions. The bay-scallop, 
Pecten  irrad ians, dim inished in  num bers and eventually dis­
appeared  from  m any localities on the A tlan tic coast w ith the 
disappearance, of the eel-grass on which the young scallops
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find suitable places fo r tem porary  attachm ent. Scarcity  of 
food, storm s, w ith associated heavy surf, floods of fresh  w ater, 
ice, excessive cold during  periods of low tide, abnorm al tem ­
pera tu re  during  the spawning season or during some portion 
of la rva l life, parasitic  infections and predaceous enemies are 
among the conditions which m ay lead to the p a rtia l or to ta l 
destruction of a  susceptible population over a considerable ex­
ten t of te rrito ry . The period during which the young pelecy- 
pod is finding attachm ent to some solid object is especially 
hazardous. The converse of these conditions m ay lead to the 
rap id  resurgence of the population and  subsequent extension 
of te rrito ry . Because of the in stab ility  of the environm ental 
conditions, associated w ith  the variab le chances of receiving 
a  continuous supply  of young individuals, the litto ra l m arine 
com munity is subject to extensive altera tions from  year to 
year and even in m any cases from  m onth to month, as Mac- 
G initie ( ’39) has so clearly  explained. The possibilities of 
favorable or unfavorable physiological m utations and of the 
establishm ent of hybrid  vigor resu lting  from  the chance cross­
ing of d ifferent genetic s tra in s m ay also be considered as of 
some im portance in population changes.

Previous to the p resen t resu rg en t population, the only 
occurrence of the bay-m ussel on the p ie r a t the Scripps In s ti­
tu tion  known to the w rite r was in 1926-1927. The rep o rt by 
Coe ( ’32) on the grow th of organism s on experim ental blocks 
indicates th a t i t  was a t th a t tim e commonly associated on the 
piles w ith M. californianus. The species was then identified 
as M. edulis and the accuracy of th is identification was con­
firmed by D r. P au l B artsch  of the U. S. National Museum. No 
statem ent was m ade as to w hether i t  was also found on the 
nearby rocks bu t sm all colonies w ere known to be living in  
San Diego Bay, only 15 miles d istant. I t  now seems highly 
probable th a t all those colonies consisted of the subspecies 
described in th is paper.

The much w eaker byssus of the bay-mussel renders ind i­
viduals of th a t species less re s is tan t than those of the  sea- 
mussel, M. californianus, to  the pounding of the heavy su rf to
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which the open coast is subject in  storm y w eather. As a 
consequence of th a t condition and  perhaps because of other 
reasons the usual h ab ita t of the  bay-m ussel is m ainly re ­
stric ted  to bays and sloughs. On the protected sides of b reak­
w aters and islands along the Pacific coast the bay-mussel is 
generally  the dom inant species of M ytilus, while on the ex­
posed side the sea-mussel is the chief represen tative of the 
genus. Only a  small frac tion  of 1% of the young mussels 
which w ere attached to the p ie r of the Scripps In stitu tion  in 
the summer of 1944 survived un til the following spring. 
N evertheless these relatively  few  survivors w ere able to sup­
ply a new crop of young in the sum m er of 1945 not less num er­
ous than  th a t of the preceding year.

W ith  the exception of M ytilus californianus, which has 
m aintained a dense and apparen tly  constant population in 
the in te rtid a l zone fo r the p a s t q u arte r century, all the com­
mon species of pelecypods on the  p ie r a t the Scripps In s titu ­
tion have been subject to wide fluctuations in num bers from  
year to year. E ven w ithin  the p a s t 8 years periods of re la ­
tively g rea t abundance have a lte rna ted  w ith periods of 
scarcity  or, perhaps, d isappearance. Such has been the h istory  
of Chlamys la tiau ra ta , O strea lurida, S ep tifer b ifurcatus, and 
Saxicava arctica, as well as of M ytilus adam sianus stearnsii 
and its  associated L asaea cistu la and L. subviridis. I f  com­
plete d isappearance from  the piles w ere to occur for a season, 
repopulation from  the nearby  rocky shores or from  m ore 
d istan t localities would presum ably  occur prom ptly or even­
tually.

F o r some species of pelecypods an irreg u la r periodicity has 
been observed in  which the population seems to d isappear 
locally fo r a num ber of years, to reap p ear la te r in alm ost 
incredible numbers. F o r o ther species only a  single re su r­
gence has yet been reported . N ot infrequently  the increased 
population spreads to situations unfavorable fo r survival and 
is rap id ly  reduced in num bers or exterm inated. A n in te res t­
ing account of the annual fluctuation in the abundance of
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w inter. The m ost extensive setting took place during  June  in 
both 1944 and 1945. V ery little se tting  resu lted  from  the 
autum n spaw nings in either year.

The increm ent in  size and  relative p roportions of the shells 
of typical individuals are  shown in figures 1-14. U nder favo r­
able conditions the maximum increase in  length  occurs during 
the second and th ird  m onths a fte r the com pletion of the free- 
swimming stages, and the ra te  decreases thereafte r. I t  is only 
about half as g re a t in w inter as it  is in  summer. The average 
maximum ra te  fo r the en tire year du ring  each of the first 12 
m onths afte r attachm ent was found to be approxim ately  7, 10, 
10, 9, 8, 7, 6, 5, 4, 4, 3 and 3 mm. respectively. Consequently 
the length of the shell a t the end of each successive m onth of 
life is about 7, 17, 27, 36, 44, 51, 57, 62, 66, 70, 73 and 76 mm. 
A maximum length  of 82 mm. a t the age of 1 year was observed.

A n average increm ent of about 2 mm. p e r m onth or a  to tal 
of 20 to 24 mm. m ay be expected for the second year, bringing 
the length a t the age of 2 years  to 96 to  104 mm. The la rgest 
individual seen by the w rite r was estim ated to be about 3 years 
old and  m easured 108 mm. in length (fig. 19). T his was col­
lected by Dr. B radley T. Scheer in N ew port H arbor. The 
w rite r is also indebted to Dr. Scheer fo r several hundred 
shells of various sizes collected from  eight different situations 
in th a t h arbo r and vicinity, together w ith the record  of the 
finding of nine individuals between 70 and 80 mm. long viiich  
had grow n on a  boat w ithin 1 year a fte r  the boat had  been 
painted. I t  m ay be noted th a t this is the same size as wras ob­
ta ined  in the experim ental boxes a t L a  Jolla.

The increm ent of each age group during  each m onth of the 
year and the correlations found betwmen grow th ra te s, tem ­
pera tu re  and food supply have a lready  been repo rted  (Coe, 
’45). Organic partic les and organism s sm all enough fo r in tra ­
cellular digestion, including diatoms, flagellates, anim al and 
p lan t reproductive cells, as well as the de tritu s  resu lting  from  
the d isin tegration  of any  kind of p lan t or anim al cell, a re  the 
principal sources of nu trition . D inoflagellates and other cells 
covered w ith cellulose are  often ingested in large num bers but
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usually pass th rough the digestive canal w ithout apparen t 
change, m any of them  rem aining viable an d  capable of fo rm ­
ing vigorous colonies w hen cultured in sterile  media.

In  th is subspecies the shell is narro w er than  th a t of the 
typical M. edulis as the re su lt of m ore nearly  flat valves. There 
is also a  g rea ter rela tive height as com pared w ith  length, re­
sulting in  w ider angle a t an terio r end ; shells less than  30 mm. 
in length average five-eighths to tw o-thirds as h igh  as long 
(figs. 1-7) bu t the rela tive height decreases w ith  increasing 
length  until the height m ay be less th an  h a lf the length (figs. 
A, 11, 19). The p roportions of the shell v a ry  in  conform ity 
w ith h ab ita t; shells of iso lated  individuals in deeper w ater 
are  usually  h igher th an  average (fig. 17) ; those in crowded 
colonies in the in te rtid a l zone are  m ore slender (figs. 20, 22) ; 
relative w idth increases slightly  w ith increasing length (fig. 
A) ; w eight of shell is much g rea te r when exposed to su rf than 
in calmer w aters (fig. A ). A n occasional shell is fan-shaped, 
with a relatively sharp  beak, due to the incurving of the an te­
rio r ven tra l m argin.

D IA G N O S IS  O F  M Y T IL U S  E D U L IS  D IE G E N S IS

Shells average much h igher and narrow er than  in typical 
M. edulis ; usually  smooth, w ith delicate, closely placed grow th 
rings (figs. 1-23) ; color usually  glossy black, often w ith brown 
an terio r th ird  ; occasionally brow n or liorn-colored ; prism atic 
layer varies from  g ray  to violet ; in terna l surface bluish w ith 
black border and usually  black muscle scars, shading gradually  
to  w hitish tow ard  an terio r end. Lunule narrow , usually  w ith 
th ree  cornucopia-shaped ridges and two to fou r teeth, the 
m odal num ber being three ; ra re ly  one or obsolete or as m any 
as five or six; teeth  average few er and are usually  m ore widely 
separated  and more regu larly  conical than in typical M. edulis ; 
m inute 'supplem entary  denticles occasionally present. The 
num ber of teeth  is not always identical on the two valves. 
Exam ination of the teeth  on 216 valves showed a varia tion  of 
0 to 6, w ith a m ean of 2.94. On ninety-three valves of typical 
M. edulis, k indly supplied by  Dr. V ictor Loosanoff from  M il­
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ford, Connecticut, the lunules were m uch broader than  in M. 
e. diegensis, and consisted usually of fou r or m ore ridges, the 
teeth  num bering from  0 to 13, with a  mode of 4 and a m ean of 
4.1.

Gills vary  from  light brown to d a rk  violet; foo t brown or 
black, often w ith m edian yellow s trip e . M aximum size ob­
served : length  108 mm., height 55 mm., w idth 42 mm., w eight 
of shell 34 gm. (fig. A ).

K nown distribution, no rthern  C alifo rn ia  to coast of Lower 
C alifornia ; generally  in bays and sloughs, less frequen tly  on 
the open coast. Type locality, La Jo lla , San Diego, California. 
H olotype (fig. 12) and para types in  LT. S. N ational M useum; 
para types in Chicago N atu ra l H is to ry  Museum, San Diego 
N atu ra l H is to ry  M useum and C aliforn ia Academ y of Sci­
ences.

The shells of la rge  individuals, exceeding 80 mm. in length, 
of th is subspecies often resemble those of M. galloprovincialis 
L am arck of the M editerranean and other E uropean  seas in 
having the posterio r ha lf of the dorsal edge nearly  parallel 
w ith the v en tra l edge (figs. 14, 19). M. trossulus, or M. edulis 
trossulus, Gould, also found on the C alifornia coast, but more 
generally  northw ard , is usually  sm aller, more bluish and even 
m ore nearly  cylindrical than  typical M. edulis, although w ith 
m any in tergradations.

SU M M A R Y

The C alifornia bay-mussel, M ytilus edulis diegensis, which 
is described as a new subspecies, h as  appeared on the coast 
of southern C alifornia during  the p a s t 3 years in unprece­
dented num bers and over a  widely extended te rrito ry . I t  is 
concluded th a t th is rep resen ts a localized resu rgen t popula­
tion of the endemic o r long established subspecies which 
ranges from  no rthern  C alifornia to Lower California. I t  is 
now abundant both in bays and inlets and in favorable s itu a­
tions on the open coast.

This exuberant population consists of a race of unusual 
vigor as indicated by the rap id  grow th of its  constituent ind i­
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viduals to a  la rger size th a n  is usual in  th a t subspecies, by the 
high ra te  of m ultiplication and by the establishm ent of new 
and flourishing colonies a t d is tan t localities and in  situations 
unfavorable fo r long survival. I t  is uncertain  w hether all the 
individuals responsible fo r th is population originated a t the 
place of resurgence or w hether some or all of them  m ay have 
been brought from  some other p a r t  of the  range as free- 
swimming larvae tran sp o rte d  by the coastal ocean currents. 
These currents are  capable of tran sp o rtin g  the larvae fo r a 
distance of 70 miles or more, either no rth  or south, according 
to the season, during the  free-sw im m ing period.

The fortu itous union of two physiologically diverse but 
compatible genetic stra ins, together w ith exceptionally favo r­
able environm ental conditions may, perhaps, have been the 
principal contributing agencies in the  orig in  of th is vigorous 
resurgen t population. H aving  become established, its spread  
has been rapid. Exam ples of sim ilar populations of other 
pelecypods on the Pacific coast are  reported .

Cultures of th is new subspecies in  experim ental boxes im ­
m ersed in  the sea fo r m ore th an  2 years  have dem onstrated an 
exceptionally rap id  ra te  of grow th under favorable conditions. 
Young individuals reached a  maxim um  length of 82 mm. at 
the age of 1 year and a  length  of 96 to 104 nun. a t the age of 2 
years. T hereafter the grow th ra te  was very  slow. Maximum 
length  observed 108 mm.

These cultures also dem onstrated  th a t the shells of young 
individuals which have assum ed different configurations be­
cause of early  environm ental influences tend to become m ore 
nearly  uniform  when grow n under identical conditions.
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P L A T E  1

EXPLANATION o f  f i g u r e s

M y tilu s  edu lis d ieg en s is  n . subsp .

F ig u re s  1 -1 3  R a te  o f  g ro w th  a n d  ch an g e  in  p ro p o r tio n s  o f  she ll w ith  adv an c- 
in g  a g e ;  g ro w n  in  e x p e r im e n ta l boxes a t  L a  J o l la ,  C a lifo rn ia ;  f ro m  re c e n tly  a t ­
ta c h e d  y o u n g  ta k e n  f ro m  S e r ip p s  I n s t .  p ie r . N e a r ly  n a tu r a l  s ize  o f  sh e lls  o f 
a v e ra g e  p ro p o rtio n s .

1 -3  A g e  2 -4  w eeks.
4 -6  A g e  5 -8  w eeks.

7 A g e  3 m o n th s.
8 A g e  4  m on ths.
9 A g e  5 m o n th s.

10 A g e  6 m o n th s .
11 A g e  7 m o n th s.
12 A g e  1 y e a r . I lo lo ty p e .
13 A g e  15 m o n th s.
14 E s t im a te d  a g e  2 y e a r s :  f ro m  N ew p o rt B a y .
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P L A T E  2

EXPLANATION OF FIGURES

M y tilu s  ed u lis  d ie g e n s is  n . su b sp .

V a r ia t io n s  in sliape  o f  she lls . N e a r ly  n a tu r a l  size.

1 ~> T ia  J  nana. S lou g h .
Ui M issio n  Bay.
17 U n u su a lly  h ig h  f u n a ;  S c r ip p s  la s t ,  p ie r ;  a f t e r  8 m o n th s in c u ltu re  box. 
1.8 S c r ip p s  I n s t .  p ie r.
1!) N ew p o rt B a y ; e s tim a te d  a g e  3 y ears .
20 I n t e r t i d a l  zone ; S c r ip p s  I n s t .  p ie r .
21 S a n  D ieg o  B a y ;  co llec ted  b e fo re  1920.
22 S le n d e r  f o rm ;  in te r tid a l  zo n e ; S c r ip p s  I n s t .  ¡tier.
23 H ig h  f o rm ;  3 m e te rs  below  low  w a te r  le v e l;  S c r ip p s  I n s t .  p ie r .
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