
EPIPHYTIC DIA TOMS OF Ma crocys tis pyri fe ra (L.) C. AG. FROM THE
BA JA CA LI FOR NIA PE NÍN SU LA, MÉ XI CO

Si quei ros Bel tro nes, D.A1,2, E. Ser vie re- Za ra go za3 & U. Ar gu me do Her nán dez2 

1Cen tro In ter dis ci pli na rio de Cien cias Ma ri nas/I.P.N. Apdo. pos tal 592. 2Dep to. Bio lo gía Ma ri na,
Uni ver si dad Au tó no ma de Ba ja Ca li for nia Sur, Apdo. pos tal 19-B. 3Cen tro de In ves ti ga cio nes Bio ló gi cas del
No roes te, Apdo. pos tal 128. La Paz, B.C.S., Mé xi co. E- mail: bel tron@uabcs.mx.

ABS TRACT. Bla des of Ma crocys tis pyri fe ra and other kelp spe cies used to fe ed young aba lo ne (Ha lio tis
spp.) in cul tu re we re ob ser ved in or der to de ter mi ne the spe cies of epiphytic dia toms. For com pa ri son  rocks
and se di ments we re al so sur ve yed. The do mi nant ta xon on  M. pyri fe ra bla des was Cocco neis cf. bri tanni ca.
Other im por tant spe cies we re Cocco neis spe cio sa, Gom pho ne mop sis pseu doe xi gua, and Cli ma cosphe nia
mo ni li ge ra, which was asso cia ted to a co lo nial Na vi cu la  sp. No ne of the se spe cies we re ob ser ved on the
other kelp spe cies or on rocky subs tra tum. Even though Cocco neis cf. bri tanni ca was very abun dant it
re pre sents a new re cord for the Ba ja Ca li for nia Pe nin su la coasts. Other first re cords are C. spe cio sa,
Pseu do gom pho ne ma kamts cha ti cum, Rhoi cosphe nia adol phi and Oke de nia in fle xa, al beit this one from
se di ments and rocky subs tra tum. The ab sen ce of Cocco neis cf. bri tanni ca from other subs tra ta and other
kelp from the area suggests that it may ha ve a pre fe ren ce for M. pyri fe ra as subs tra te. The se ob ser va tions
should be con si de red when as ses sing the kelp´s nu tri tio nal va lue for aba lo ne fe eding. 
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Dia to meas epí fi tas de  Ma crocys tis pyri fe ra (L.) C. Ag. de la Pe nín su la de Ba ja
Ca li for nia, Mé xi co

RE SU MEN. Se ob ser va ron lá mi nas de Ma crocys tis pyri fe ra y otras es pe cies de algas pardas uti li za das para 
ali men tar abu lo nes en cul ti vo, con el oje ti vo de de ter mi nar las es pe cies epí fi tas de dia to meas. Tam bién se
ana li za ron ro cas y se di men tos con fi nes com pa ra ti vos. Cocco neis cf. bri tanni ca fue la es pe cie do mi nan te y
se ob ser vó en abun dan cia cu brien do las lá mi nas de M. pyri fe ra. Otras es pe cies im por tan tes fue ron
Cocco neis spe cio sa, Gom pho ne mop sis pseu doe xi gua , así co mo Cli ma cosphe nia mo ni li ge ra aso cia da a
co lo nias de Na vi cu la sp. Nin gu na de es tas es pe cies se ob ser vó so bre las otras feo fi tas o en sus tra to ro co so. 
A pe sar de su abun dan cia, Cocco neis cf. bri tanni ca cons ti tu ye un nue vo re gis tro para las cos tas de la
Pe nín su la de Ba ja Ca li for nia, al igual que C. spe cio sa, Pseu do gom pho ne ma kamts cha ti cum y
Rhoi cosphe nia adol phi, así co mo Oke de nia in fle xa, pe ro és te úl ti mo para sus tra to ro co so y se di men tos. La
au sen cia de Cocco neis cf. bri tanni ca en otras feo fi tas y otros sus tra tos de la zo na su gie re que tie ne una
pre fe ren cia por M. pyri fe ra co mo sus tra to. Es to de be ser con si de ra do al es ti mar el va lor nu tri cio nal de es ta
ma croal ga co mo ali men to de abu lo nes. 

 Pa la bras cla ve: Dia to meas epí fi tas, Cocco neis cf. bri tanni ca,  Ma crocys tis, Abu lón,
Nue vos re gis tros, Pe nín su la de Ba ja Ca li for nia.
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IN TRO DUC TION 

The Ba ja Ca li for nia Pe nin su la ex tends
over a wi de la ti tu di nal ran ge com pri sing warm-
tem pe ra te, sub tro pi cal and tro pi cal con di tions, 
in clu ding a tran si tio nal zo ne. Se ve ral ex ten si -
ve sur veys of benthic dia toms along its coasts
yiel ded mo re than 800 ta xa of epiphytic, epi -
lithic, epip sammic and epi pe lic forms (Si quei -
ros Bel tro nes, 1988, 1990, 1994, 1999, 2000;
Si quei ros Bel tro nes & Iba rra Oban do, 1985;
Si quei ros Bel tro nes et al., 1991; Si quei ros Bel -

tro nes & Mor za ria Lu na, 1999; Si quei ros Bel -
tro nes & Sán chez Cas tre jón, 1999; Si quei ros
Bel tro nes, 2002). How ever, ma ny lo ca tions
and diffe rent subs tra ta still ne ed to be sur ve -
yed.

Com bi ning the in te rest on dia tom ta xo -
nomy with aba lo ne aqua cul tu ral pro jects has
offe red the pos si bi lity for ex plo ring a par ti cu lar
type of ha bi tat and eco lo gi cal re la tionship
inas much dia toms play an im por tan ro le in
aba lo ne fe eding. A re cent study which re la ted
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in vi tro dia to mo lo gi cal analyses with the gra -
zing ac ti vity of pink aba lo ne (Ha lio tis ru fes -
cens Swain son) post- lar vae (Si quei ros Bel tro -
nes & Vol to li na, 2000) showed that dia tom
films grown for fe eding the post- lar vae we re of
epi pe lic na tu re. This led to the study of dia tom
growths on rocks we re aba lo ne thri ve (Si quei -
ros Bel tro nes, 2000), in or der to find bet ter
can di da tes as a food sour ce for aba lo ne. 

Gi ven the nor mal ha bi tat of aba lo ne,  epi -
lithic dia toms would be the pri mary choi ce, al -
though most of the subs tra te is occu pied by di -
ver se spe cies of ma croal gae with a great de -
gree of epiphytism by dia toms, which ha ve
been ob ser ved to be in ges ted by pink aba lo ne
and chi tons of the ge nus Ste no plax sp. (Si -
quei ros Bel tro nes & Va len zue la Ro me ro,
2001). 

Aba lo ne (Ha lio tis spp.) has a strong pre -
fe ren ce for drift Ma crocys tis pyri fe ra (L.) C. Ag. 
bla des, and in aba lo ne far ming Ma crocys tis is
suc ces fu lly fed to ju ve ni les and adults (Ebert & 
Houk 1984, Hahn 1989, Ma zón Suás te gui et
al., 1992, McBri de, 1998). This offe red the
pos si bi lity for sur veying the epiphytic dia tom
asso cia tions which li ve on the bla des of Ma -
crocys tis pyri fe ra and other kelps that are used 
to fe ed Ha lio tis spp., and to de ter mi ne which
spe cies of epiphytic dia toms may be sugges -
ted as a po ten tial diet for the mo no cul tu re fe -
eding of aba lo ne. 

MA TE RIAL AND METHODS

Fronds of Ma crocys tis pyri fe ra (L.) C. Ag., 
Egre gia men zie sii (Tur ner) Ares choug, and Ei -
se nia ar bo rea Ares choug we re co llec ted at
diffe rent da tes from si tes lo ca ted in the Pun ta
Eu ge nia- Ba hía Tor tu gas area and Erén di ra
(Fig. 1; Ta ble 1). All we re  sto red dry to fe ed ju -
ve ni le aba lo ne un der la bo ra tory con di tions in
La Paz and Ba hía Tor tu gas. Addi tio na lly,  bla -
des of Ma crocys tis and Ei se nia, and three sub -
mer ged rocks (≈ 1 kg) we re co llec ted from the
sa me si te at B. Tor tu gas du ring low ti de (Z =
0.5 m) for com pa ring the epiphytic and epi lithic 
dia toms (Ta ble 1). Se di ments sam ples from a
sea wa ter ru noff in the B.Tor tu gas la bo ra tory
we re al so co llec ted.

At least 20 dried and rehydra ted bla des of 
the three kelp spe cies (10 M. pyri fe ra, 5 E.
men zie sii, 5 E. ar bo rea) we re analyzed. Se ve -
ral bla des cho sen at ran dom we re used for the
flo ris tic analysis of epiphytic dia toms. The hu -
mi di fied bla des of three kelp spe cies we re
scra ped using a glass sli de  con cen tra ting the
re sul ting mi croal gae and mu cus. Addi tio na lly,
sec tions of the ou ter most la yer  (epi der mis) of
M. pyri fe ra bla des we re pe eled off and ob ser -
ved un der 100X and 450X with a pha se con -
trast mi cros co pe, to de ter mi ne the num ber of
cells of the do mi nant spe cies per mm2 (n=5) in
5 bla des (N=25) of each sam pling da te. The M. 
pyri fe ra bla des we re al so ob ser ved un der a
dissec ting mi cros co pe. For flo ris tic com pa ri -
son, the epi lithic dia toms we re de ta ched from
the co llec ted rocks by applying ul tra sound for
30 se conds.

All the sam ples we re oxydi zed with a
1:3:1 mix tu re of samp le, ni tric acid and com -
mer cial al co hol (Si quei ros Bel tro nes & Vol to li -
na, 2000), which  pro du ces a mild exo ther mic
reac tion yiel ding well clea ned dia tom frus tu les. 

32 SIQUEIROS BELTRONES et al.

Fig ure 1. Lo ca tion of the sam pling areas for Ma crocys tis
pyri fe ra, Egre gia men zie sii, Ei se nia ar bo rea, and rocky
subs tra tum in the aba lo ne (Ha lio tis spp.) fishing zo nes of
the Ba ja Ca li for nia Pe nin su la.

Fi gu ra 1. Localización de las zonas de Macrocystis
pyrifera, Egregia menziesii, Eisenia arborea y sustrato
rocoso en las áreas de pesca de abulón (Haliotis spp.) de
la Peninsula de Baja California.



The se we re rin sed se ve ral ti mes with dis ti lled
wa ter un til pH >6, and used to pre pa re per ma -
nent sli des using Meltmount as moun ting me -
dia (R.I.=1.7), now housed in the dia tom co -
llec tion (Dia to ma rio) of the Mu seo de His to ria
Na tu ral de la Uni ver si dad Au tó no ma de Ba ja
Ca li for nia Sur (MHNUABCS).

Pha se con trast mi cros copy at 1000X was 
used to iden tify the dia tom ta xa ba sed on clas -
sic and re cent li te ra tu re, par ti cu lar ly Schmidt
et al., (1874- 1959), Pe ra gal lo & Pe ra gal lo
(1897- 1908), Hen dey (1964), Laws (1988),
Ro me ro & Ri ve ra (1996), Si quei ros Bel tro nes
(2002), and Witkowsky et al. (2000).

RE SULTS

All the kelp sam ples showed good appea -
ran ce, ex cept for the Sep tem ber samp le of M.
pyri fe ra from Erén di ra, which loo ked de te rio ra -
ted and showed heavy fou ling with bryo zoans
(old bla des). Al so, ma ny co lo nies of hydro -
zoans har bouring abun dant frus tu les of a
Cocco neis spe cies we re ob ser ved and stu died 
se pa ra tely. The Ja nuary and Fe bruary M. pyri -
fe ra bla des had a mo re gre e nish and thin ner
appea ran ce.

The most abun dant epiphytic dia tom on
the M. pyri fe ra bla des by far was Cocco neis cf. 
bri tanni ca, which for med an ex ten si ve mo saic
co ve ring the who le bla de sur fa ce and appa -
rently ser ved as subs tra tum for the abo ve and
other dia tom spe cies. This re mai ned cons tant
from May un til No vem ber. 

The es ti ma tes of cell abun dan ce of
Cocco neis cf. bri tanni ca on the M. pyri fe ra bla -
des va ried bet ween 3000 and 4000 frus tu -
les/mm2. The Erén di ra (Sep.) bla des showed a 
much mo re scar ce po pu la tion, in the Ja nuary
and Fe bruary bla des this spe cies was scar ce
whi le other ta xa we re ab sent. This co rres pon -
ded with a far sma ller amount of mu cus scra -
ped from the sur fa ce.

Ob ser va tions of the M. pyri fe ra bla des
un der the ste reos co pe re vea led dis cre te co lo -
nies or tufts of Cli ma cosphe nia mo ni li ge ra Eh -
ren berg spa ced throughout most of the M.
pyri fe ra bla des. Fur ther ob ser va tions using a
45X ob jec ti ve re vea led bran ched tu bu lar co lo -
nies (Fig. 2) of Na vi cu la sp. (Fig. 4 p, q, r)
which ser ved as a fi xing point for C. mo ni li ge ra
(Fig. 4 m, n). The se be ca me highly abun dant
in the No vem ber sam ples, rea ching bet ween
60 to 200 ind./mm2, always asso cia ted to the
Na vi cu la sp. co lo nies.

Al so abun dant on the M. pyri fe ra bla des
was Gom pho ne mop sis pseu doe xi gua (Si mon -
sen) Medlin (Fig. 3 c - g) , whi le Cocco neis
spe cio sa Gre gory (Fig. 4 i - l), a first re cord for
the pe nin su la, occu rred fre quently but it was
not abun dant. Other common ta xa in clu ded
Pseu do gom pho ne ma kamts cha ti cum (Grun.)
Medlin, Rhoi cosphe nia adol phi A. S., which re -
pre sents new re cords for the pe nin su la, and 
Ta bu la ria in ves tiens W. Smith. 

Al though G. pseu doe xi gua is con si de red
a ra re ta xon by Round et al. (1990), in our
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Ta ble 1. Lo ca li ties and sam pling da tes for the kelp spe cies used to fe ed young aba lo ne un der cul tu re con di tions in La
Paz and Ba hía Tor tu gas, B.C.S. *Synop tic sam plings.

Ta bla 1.  Localidades y fechas de muestreo de las especies de feofitas utilizadas para ali men tar juveniles de abulón en
cultivo, en La Paz y Bahía Tortugas, B.C.S. *Muestreos sinópticos.

Lo ca lity Da te

Ma crocys tis pyri fe ra (L.) C. Ag

Pun ta Eu ge nia

Ba hía Tor tu gas, B.C.S.

Erén di ra, B.C.

May, Au gust, No vem ber 2000

Ja nuary, Fe bruary*, 2001

Sep tem ber 2000

Ei se nia ar bo rea Ares choug Pun ta Eu ge nia- Ba hía Tor tu gas, B.C.S.
Au gust, No vem ber 2000

Fe bruary*, 2001

Egre gia men zie sii (Tur ner) Ares choug Ba hía Tor tu gas, B.C.S. Sep tem ber, De cem ber 2000

Sub mer ged rocks Ba hía Tor tu gas, B.C.S. Fe bruary*, 2001



sam ples it was abun dant, and in addi tion ma ny 
spe ci mens we re lar ger than the upper li mit gi -
ven in the li te ra tu re. This ta xon was ab sent
from the Au gust bla des, whi le Cocco neis spe -
cio sa see med to in crea se its fre quency. Both
ta xa we re very scar ce in  Sep tem ber, and the
G. pseu doe xi gua spe ci mens we re sma ller
(<20 µm), but be ca me fre quent again in the
No vem ber sam ples.

In cons trast, the sam ples from the sur fa -
ces of Egre gia and Ei se nia bla des did not yield 
an epiphytic dia tom flo ra and the few dia toms
ob ser ved we re diffe rent from tho se of the  M.
pyri fe ra ta xo coe no sis. Li kewi se, dia toms from
the rocky subs tra tum showed a very diffe rent
com po si tion with on ly a few val ves or frag -
ments of the M. pyri fe ra dia tom flo ra. Ma ny
forms we re epi pe lic, such as Oke de nia in fle xa
(Bré bisson) Eu lens tein ex De To ni (Fig. 4 v) 
which is re cor ded for the first ti me for the Ba ja
Ca li for nia Pe nin su la, and was abun dant in the
damp se di ments outsi de the B. Tor tu gas la bo -
ra tory. Common epi lithic forms such as
Cocco neis di rup ta Gre gory (Fig. 4 u) and
Cocco neis di rup ta var. fle xel la (Jan.) Ra -

benhorst we re fre quent  on the rocks but we re
not pre sent on Ma crocys tis.

Description of Cocconeis cf. britannica
Naegeli ex Kützing

Be cau se this spe cies could pro ve use ful
for fe eding aba lo ne in the la bo ra tory, pre ci se
iden ti fi ca tion is re qui red, ba sed on its des crip -
tion and on ico no gra phic re fe ren ces. The dis -
si mi lar val ves of Cocco neis cf. bri tanni ca are
ellip tic, with bi se ria te striae that be co me te tra -
se ria te and broa der toward the mar gin of the
pseu do raphe or ster num val ve (Fig. 4 a-h).
This appears as a mar gi nal ring that is bet ter
de fi ned and na rrower in lar ger spe ci mens. It
has a na rrow axial area or ster num that be co -
mes sligh tly wi der at the cen ter. In most ca ses
the raphe val ve appears mo re de li ca te ex cept
for the mar gi nal striae. The raphe is strait, un li -
ke the raphe of Cocco neis bri tanni ca which is
des cri bed as sligh tly bent (Hen dey, 1964;
Witkowsky et al., 2000). The ob ser ved val ves
in our sam ples vary in si ze from 15 to 70 µm in
lenght and from 11 to 65 µm in width. The abo -
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Fig ure 2. Co lony of Cli ma cosphe nia mo ni li ge ra Eh ren berg atat ched to a Na vi cu la sp. co lony growing on bla des of Ma -
crocys tis pyri fe ra from Pun ta Eu ge nia- Ba hía Tor tu gas, B.C.S.

Fi gu ra 2.Co lo nia de Cli ma cosphe nia mo ni li ge ra Eh ren berg ad he ri da a una co lo nia de Na vi cu la sp. So bre las lá mi nas de
Ma crocys tis pyri fe ra de Pun ta Eu ge nia- Ba hía Tor tu gas, B.C.S.



-
ni mum si ze of 25- 30 µm for  Lar -

≥35 µm) are mo re cir cu lar
(lenght/width <1.2). The sma ller spe ci mens of
our sam ples (25 µm or sma ller), exhi bit a L/W
pro por tion around 1.4. Small spe ci mens ha ve
7 mar gi nal and 9 axial striae/10µm on the ster -
num val ve, whi le lar ge spe ci mens ha ve 6 mar -
gi nal and 8 axial striae/10µm. 

DISCUSSION

Al though fur ther stu dies are ne e ded to
pre ci sely de ter mi ne the ta xon for this spe cies
(i.e. scanning elec tron mi cros copy ob ser va -
tions), the iden ti fi ca tion he re pro vi ded helps to
dis cri mi na te it from si mi lar ta xa and to cha rac -
te ri ze the flo ris tics of an hither to un sur ve yed

subs tra tum. To da te Cocco neis cf. bri tanni ca
had not been re cor ded in any of the stu dies ca -
rried out along the Ba ja Ca li for nia Pe nin su la
which com pri se va rious ha bi tats, i. e.
epiphytic, epi pe lic, epi lithic, in pro duc ti ve and
in harsh en vi ron ments, in spi te of its high
abun dan ce on the M. pyri fe ra bla des. 

Hen dey (1964) and Witkowsky et al.
(2000) in di ca te a wi des pread dis tri bu tion for C.  
bri tanni ca Nae ge li ex Küt zing along the Atlan -
tic coasts, Nor thern Atlan tic, Me di te rra nean
Sea and Gulf of Me xi co. For the nor thern he -
misphe re in the Eas tern Pa ci fic we ha ve no
knowledge of a re cord for this ta xon.

For the Ba ja Ca li for nia Pe nin su la, re -
cently analyzed as sem bla ges from rocky and
al gal subs tra ta (Si quei ros Bel tro nes, 2000; Si -
quei ros Bel tro nes & Va len zue la Ro me ro,
2001) and la ter ob ser va tions are yiel ding still
new re cords but not of this ta xon or of Cocco -
neis bri tanni ca. Such was al so the ca se for C.
spe cio sa, Pseu do gom pho ne ma kamts cha ti -
cum and Rhoi cosphe nia adol phi, which are re -
cor ded for the first ti me in the re gion. Li kewi se
Oke de nia in fle xa,  was ob ser ved abun dantly in 
se di ments and rocks, cons ti tu tes ano ther new
re cord for the re gion. Along with the new re -
cords for the do mi nant spe cies, the se da ta are
in di ca tors of the ne ed for much mo re ta xo no -
mic sur veys of benthic dia toms along the Ba ja
Ca li for nia Pe nin su la.

The high abun dan ces of C. mo ni li ge ra
and G. pseu doe xi gua sur pass any pre vious
ob ser va tion in the re gion. Their fre quency in
diffe rent da tes cou pled to the age ing of M.
pyri fe ra bla des evi den tia tes an in te res ting suc -
ces sio nal pro cess of the dia tom ta xo coe no sis.
Al so, the co lo nies of the hydro zoan Eu co pel la
ca li cu la ta (Hincks) con tai ning abun dant frus tu -
les of  Cocco neis no ta ta Pe tit, suggests an in -
te res ting part nership (Si quei ros Bel tro nes et
al., 2001) occu rring in the epiphytic commu nity 
of the bla des.

This is the first study on epiphytic dia toms 
of M. pyri fe ra in the re gion, which may ex plain
why Cocco neis cf. bri tanni ca has been over -
loo ked al though, be cau se of its high abun dan -
ce on the M. pyri fe ra bla des, the prob abil ity of
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Fig ure 3. Other abun dant and common dia tom spe cies
found on Ma crocys tis pyri fe ra bla des from Pun ta Eu ge -
nia- Ba hía Tor tu gas, B.C.S. a-b) Ta bu la ria in ves tiens W.
Smith; c-g) Gom pho ne mop sis pseu doe xi gua (Si mon sen)
Medlin; h-i) Pseu do gom pho ne ma kamts cha ti cum (Gru -
now) Medlin. 

Fi gu ra 3. Otras es pe cies commu nes y abun dan tes en -
con tra das so bre l ámi nas de Ma crocys tis pyri fe ra de Pun -
ta Eu ge nia- Ba hía Tor tu gas, B.C.S. a-b) Ta bu la ria in ves -
tiens W. Smith; c-g) Gom pho ne mop sis pseu doe xi gua (Si -
mon sen) Medlin; h-i) Pseu do gom pho ne ma kamts cha ti -
cum (Gru now) Medlin. 
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Fig ure 4. Array showing the diffe rent si zes of  cf. bri tanni ca Ma -
 from Pun ta Eu ge nia- Ba hía Tor tu gas, B.C.S. a) Lar gest si ze ob ser ved, ster num- val ve (un common); b)

 men ob ser ved; g, h) Ster num ra -
Cocco neis spe cio sa Gre gory, ; m) Cli ma cosphe nia mo ni li ge ra 

and C bri tanni ca for si ze ref er ence; n) , val ve view; o) Pseu do gom pho ne ma kamts cha ti cum
Medlin; p, q, r) Co lony for ming Na vi cu la Rhoi cosphe nia adol phi A. Schmidt; u) 
Gre gory and v) Oke de nia in fle xa M.  Pyri fe ra.

. Arreglo que muestra la variación en tamaño de Naegeli ex Kützing sobre las láminas
de de Punta Eugenia-Bahía Tortugas, B.C.S. a) Tamaño máximo observado, valva del pseudorafé
(esternón) (rara); b) Valva del rafé observada a través de la valva del esternón; c, d, f) Tamaños 
más pequeño observado; g, h) Valvas del rafé. i-l) Cocconeis speciosa
Climacosphenia moniligera Ehrenberg, vista conectiva y  . cf. britannica C. moniligera,
vista valvar; o)  (Gru now) Medlin; p, q, r)  Navicula 
célula viva); s, t) Rhoicosphenia adolphi Cocconeis dirupta Gregory y v)  (Brébisson)
Eulenstein ex De Toni, de sustrato rocoso, no encontrada sobre  



fin ding de ta ched frus tu les on other subs tra ta,
at least as occa sio nal con ta mi nants, should be 
high. This ta xon appears to be a pre fe ren tial
epiphy te, but the spe ci fi city of the host-e piphy -
te re la tion with M. pyri fe ra has to be con fir med
ob ser ving other spe cies of ma croal gae. It is al -
so ne ces sary to fo llow the suc ces sio nal pro -
cess of dia toms on  M. pyri fe ra com pa ring the
diffe rent lo ca li ties and using asso cia tion struc -
tu re analysis, and to con firm that the other kelp 
spe cies do not exhi bit a si mi lar fou ling by dia -
toms.

The abun dan ce of Cocco neis cf. bri tanni -
ca on M. pyri fe ra bla des (and that of C. mo ni li -
ge ra, G. pseu doe xi gua, and the other spe cies
pre sent) should be con si de red when as ses -
sing the nu tri tio nal va lue of this kelp spe cies
for fe eding aba lo ne in cul tu re. It has been
shown that cer tain epiphytes, al though not dia -
toms, may sig ni fi cantly en rich the diet of small
aba lo ne (Tre velyan et al., 1998). Other stu dies 
show that aba lo ne post- lar vae scra pe dia toms
(Cocco neis scu te llum Ehr.) off co ra lli ne al gae
(Dau me et al., 1997) and in si tes we re ma -
croal gae are scar ce adult aba lo ne may fe ed
mostly on benthic dia toms (Sa watpee ra et al.,
1998).

Pre li mi nary ob ser va tions show that abun -
dant val ves of Cocco neis cf. bri tanni ca are
found in the gut con tents of young green aba -
lo ne (Ha lio tis ful gens Phi lippi) fed M. pyri fe ra
bla des in the la bo ra tory, as much as other
Cocco neis spe cies are in the guts of H. ru fes -
cens from na tu ral rocky subs tra tum (pers.
obs.).

Fi na lly, strong in te rest exist on iso la ting
and mass growing benthic dia toms with the
pur po se of fe eding the best pos si ble diet to
young aba lo ne un der cul tu re con di tions. 
Cocco neis cf. bri tanni ca might be a good choi -
ce for the mo nos pe ci fic fe eding of aba lo ne.
Re sear chers in te res ted in iso la tion and mass
pro duc tion of po ten tia lly use ful spe cies for this
pur po se should con sid er it as a good can di da -
te. Li kewi se, the fact that it blooms on the  M.
pyri fe ra bla des should al so be con si de red
when de ve lo ping the best iso la ting and pro -
duc tion me dia for this spe cies.
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