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PROTROMBOLITOS EN LAGUNA
SAN IGNACIO, B.C.S., MÉXICO

RESUMEN. Se pre sen ta nue va in for ma -
ción so bre la pre sen cia de pro trom bo li tos en
la gu nas cos te ras de la Pe nín su la de Ba ja Ca li -
for nia. Los re gis tros fo to grá fi cos de es truc tu -
ras pro trom bo lí ti cas en La gu na San Igna cio,
B.C.S. apo yan la hi pó te sis de que és tas pro -
mo vie ron la for ma ción de las la gu nas cos te ras 
a lo lar go del nor oeste me xi ca no y que las es -
pe cies de cia no fi tas in vo lu cra das son las mis -
mas.
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Over the cour se of  mi llions of years cya -
noph ytes ha ve build various rock struc tu res
co llec ti vely known as mi cro bia li tes, from which 
stro ma to li tes are the best known. The se ha ve
la yers that show the ver ti cal growth of fi la men -
tous cya noph ytes and the con co min tant ac cu -
mu la tion of se di ments that are ce men ted with
car bo na tes. Micro bial struc tu res are com mon
along the Ba ja Ca li for nia Pe nin su la, the se in -
clu de: la mi nated mats, in ci pient and fos sil
stro ma to li tes (Ho rodysky & Von der Haar,
1975; Mi ran da-Avi lés et al. 2005), as well as
tem po ral mi cro bial mats pla ced in a chan ging
en vi ron ment, v. gr.,  La gu na Fi gue roa, B.C.
and La Po za, To dos San tos, B.C.S. (Si quei -
ros-Bel tro nes, 1988; 1990).

Re cently, bio se di men tary struc tu res
highly as so cia ted with cya noph yte mats that
co ver lar ge in ter ti dal ex ten sions of the La Paz
la goon in the Gulf of Ca li for nia coast we re dis -
co ve red. The se struc tu res we re pro du ced by
en trap ment, pre ci pi ta tion and clot ting of se di -
ments, as a re sult of the growth of fi la men tous

cya noph ytes (mainly Mi cro co leus chtho no -
plas tes and Osci lla to ria lim ne ti ca/Lyngbya
aes tua rii), and we re na med pro-throm bo li tes
as pre cur sors of the lit hic pha se or throm bo li -
tes, that re qui re si mi lar con di tions to stro ma to -
li tes for their formation but wit hout the de ve lop -
ment of a la mi na ted struc tu re (Si quei ros-Bel -
tro nes et al., 2006).

Obser va tions on the se struc tu res had
lead to the hypot he sis that pro-throm bo li tic
growths ha ve pro mo ted the for ma tion of la -
goons in the Gulf of Ca li for nia, by cau sing the
de ve lop ment of sand bars through the for ma -
tion of spi tes that en han ce the pre ci pi tation
and ac cu mu la tion of se di ments.

One ques tion lin ked to the abo ve was:
are the se struc tu res and/or pro cesses ex clu si -
ve to the Gulf of Ca li for nia or do they al so oc -
cur in the west coast of the Baja penin su la?
Thus, our ob jec ti ve was to find new evi den ces
to ans wer this ques tion. Con co mi tantly our
hypot he sis enoun ces that, sin ce coas tal la -
goon geo morp ho logy in the west coast is si mi -
lar to tho se of the Gulf of Ca li for nia, their de ve -
lop ment will al so show an in fluen ce by
pro-throm bo li tic pro ces ses. This con si de ring
that fa vo ra ble en vi ron men tal cha rac te ris tics
for pro-throm bo li tic for ma tion (shallowness, in -
ter ti dal lo ca tion, high eva po ra tion, hyper sa li -
nity and low weve energy) are not ob vious due
to dif fe ren ces bet ween the east and west 
coasts of the penninsula, and sin ce their ini tial
evolution would ha ve oc cu rred in a co ve,
which would be trans for med in to a coas tal la -
goon.

La gu na San Igna cio has a length of 30
km and its located in the mid por tion of the
west coast of the Ba ja Ca li for nia pe nin su la (Fi -
gu re 1) in a coas tal plain su rroun ded by three
moun tain chains (26° 43’ N and 26° 58’ N and
113° 08’ W and 113° 16’ W), whe re sand bea -
ches, seas hells con glo me ra tes, man gro ves,
swamps and sal ted mud plains cons ti tu te the
land sca pe (Urbán et al. 1996). The weat her is
se mi-warm, very dry, with tem pe ra tu re ran ging 
from 18 °C to 22 °C.
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La gu na San Igna cio is a coas tal la goon
lo ca ted in si de De sier to del Viz cai no and be -
longs to the Re ser va de la Bios fe ra del Viz caí -
no. Thus any pho to grap hic re cord gains re le -
van ce con si de ring the dif fi culty to gain ac cess
to do any re search. The third aut hor, on ce aut -
ho ri zed to carry on ob ser va tions in anot her
study, no ti ced struc tu res emer ging from the
land sca pe that re sem ble the pro-throm bo li tes
re gis te red for La Paz la goon (Si quei ros Bel tro -
nes, 2008), and li ke wi se hit her to ig no red. The
pho to grap hic re cord was ta ken du ring the hig -
hest ti de and was used to con firm the iden ti fi -
ca tion.

The ob ser ved pro-throm bo li tic for ma tions 
con sists of emer ged frin ges 10 m wi de that ex -
tend se ve ral hun dred me ters in a dis con ti -
nuous way along the in ter ti dal of the NW por -
tion of La gu na San Igna cio, in the lo ca lity ca -
lled Ce rri tos.

Pro-throm bo li tic for ma tions reach 20 cm
high, their con sis ten ce is britt le and so mew hat
moist. Asso cia ted to the pro-throm bo li tes are
dwarf man gro ves (Rhi zop ho ra man gle and
Avi cen nia ger mi nans) dis tri bu ted in pat ches.
Abun dant spe ci mens of Ce rit hi dia sp., dis tri -

bu ted to ward the man gro ves we re al so ob ser -
ved, as well abun dant spe ci mens of Uca sp. A
brow nish-green co lo ra tion of the pro-throm bo -
li tes (si mi lar to tho se found in La Paz la goon)
sug gests they are ac ti ve and re gu larly sub -
mer ged by the ti des. Trap ped seas hells we re
ob ser ved trapped in si de the con glo me ra tes. 

Pho to grap hic re cords (Fi gu res 2, 3, 4)
con firm the hypot he sis that due to si mi la ri ties
of the coas tal la goons geo morp ho logy in the
NW of Mé xi co, their ori gin is al so in fluen ced by  
pro-throm bo li tic for ma tions. This means that
the ocea no grap hic cha rac te ris tics that af fec -
ted the pri mi ti ve co ve that ser ved as ba sin for
the pre sent coas tal la goon, around 6000 years 
ago, would be only se con dary. On the ot her
hand, Hol ser et al. (1981) pro vi des evi den ces
that this pro-throm bo li tic for ma tions would ex -
tend up to La gu na Ojo de Lie bre whe re cya -
noph yte mats, do mi na ted by M. chtho no plas -
tes and O. lim ne ti ca/L. aes tua rii, ha ve been re -
gis te red. This in for ma tion ser ves to par tially
ans wer anot her ques tion, i.e., is the sheat of
the pro-throm bo li tes in this area for med by the
sa me cya noph yte spe cies? 

The ob ser va tions ma de by Hol ser et al.
(1981) agrees with the ob ser va tions of se ve ral 
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Fi gu re 1. Lo ca tion of La gu na San Igna cio and Ce rri tos area.



co llea gues who in form no ti cing the se struc tu -
res (on ce awa re of ther exis ten ce) in nort hern
si tes of Ba ja Ca li for nia Sur, in both coasts (Le -
des ma, J.; Mar tí nez, G., pers. comm.). The
lack of in ter dis ci pli nary ba ses for their iden ti fi -
ca tion and des crip tion, ho we ver, ha ve clou ded 
the con se quen ces of their de ve lop ment such
as soil for ma tion and the ge ne ra tion of spi tes
that pro mo te the growth of sand bars, all of
which could ha ve ori gi na ted the coas tal la -
goons of the NW of Me xi co, as pro po sed in this 
re port.
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Fi gu re 3. Pro-throm bo lit hic for ma tion sho wing a fi xed xe -
roph ytic plant.

Fi gu re 4. Shell ac cu mu la tions trap ped in si de the con glo -
me ra tes.

                 Fi gu re 2. Pro-throm bo lit hic ex ten sion in La gu na San Igna cio.  
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