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Distribution of the Barnacle Chthamalus dalli 
Pilsbry at Cabrillo Point, Monterey Bay, California 

William B. Stallcup 

In this work, I tried to learn the vertical distribution of 
Chthamalus dalli in the Monterey Bay intertidal zone, and 
its distribution in such areas as receive, or are protected 
from, wave impact. 

Literature regarding the intertidal distribution of C. dalli 
is scant. Fox (1947) in his unpublished study of sessile 
barnacles in the Monterey region has given something of 
the ecology of this species; and Michener (1939) in similar 
work on the barnacles of the Moss Beach region has stated 
briefly the distribution of a related species, Chthamalus 
fissus Darwin. 

The present data were gathered during July of 1948, 
chiefly in the rocky intertidal region provided by Cabrillo 
Point, Monterey Bay. I made many observations and area
counts at many stations around the Point. Counts were 
made in the following manner: each area was divided into 
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units of dimensions adapted to that area, the barnacles in 
several units counted, and an average computed for the 
area. The data have been combined in Tables I, II, and III. 
In the following discussion I have tried to interpret these 
and other observations. 

Vertical Distribution 
Many biologists have observed in the intertidal region 

that strict biotic zonation is hardly possible, for animals 
supposedly typical of one zone, are often found in others. 
Loose statement of biotic zonation (the zones characterized 
by certain animals and plants), is, however, often useful. 

In my area, C. dalli was most commonly attached to the 
rocky substratum, but a few individuals were found attached 
to mussel shells, iron pipes, and to other barnacles. Chtha
malus dalli was found in a zone, the lower limit of which 
was defined by beds of Mytilus californwnus and by dense 
growths of algae; while the upper limit was defined by the 
degree of exposure to desiccation. This vertical distribution 
extended upward, somewhat, in areas where wave-splash 
reached greater heights, and in crevice-areas which remained 
rather damp. This is also the zone in which Balanus glandula 
Darwin occurs. As shown in Table I, however, there are 
greater concentrations of C. dalli in the lower part of the 
zone, while the greater concentrations of B. glandula lie 
slightly higher. Balanus glandula often occurs in large, unin
terrupted colonies, but very few such colonies of C. dalli 
occur. Such few colonies occurred on rocks well below the 
normal B. glandula belt, i.e, between + 1-ft. and +3-ft. tide 
level. Here the organisms are submerged for all but four or 
five hours of the day. 

The fact that C. dalli can live in lower regions perhaps 
indicates that it can endure longer periods of submergence 
than can B. glandula. It should be stated here that where, 
for some reason, B. glandula did extend its range to lower 
regions, its presence seemed greatly to reduce the incidence 
of C. dalli. Some explanation for this fact was sought, but 
none found. In situations such as the one just described, the 
individuals of C. dalli were attached in the spaces between 
the B. glandula, and to their compartments; and in one 
instance, a small C. dalli was attached to the scutum of a 
B. glandula. 
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Intertidal 
Level 

TABLE I 

Wave Impact Wave Wash and Splash 

Chthamalus Balanus Chthamalus Balanus 
Algae covered; few barnacles. Few scattered barnacles. 

0 - 1 840 500 1920 1500 
2 - 3 900 1220 600 1430 
3 - 4 300 1840 340 21 70 
4 - 5 320 940 200 1250 

Vertical distribution of Chthamalus dalli. Numbers indicate barnacles 
per square foot. Data on Balanus glandula are included for comparison. 
(Datum in all Tables is mean-low-tide.) 

TABLE II 

Intertidal Vertical Flat 
Level Surface Surface 

0- +1 few few 
1-2 1920 4800 
2-3 600 960 
3-4 340 600 
4-5 200 650 

Differences in concentration of Chthamalus dalli 
due to inclination of surface in areas well splashed 
and washed. Data indicate barnacles per square foot. 

Intertidal 
Level 
2-3 
3-4 

TABLE III 

Splashed 

960 
600 

Protected 

520 
140 

Differences in concentrations of Chthamalus dalli 
on flat surfaces, one type being well protected, the 
other, well splashed. Data indicate barnacles per 
square foot. 

Distribution as regards Wave Action 
In this respect, C. dalli occupies three general types of 

areas which may thus be listed: (a) those which receive 
wave impact; (b) those which, while protected from impact, 
receive a great deal of wave splash or wash; and (c) those 
which are protected from both wave impact and wave splash 
(although these last areas may remain damp and may 
receive their normal amounts of submergence.) It was 
noticed immediately in my study that the greatest concen
trations of C. dalli did not occur in wave-impact areas 
(Table I). This paucity of individuals may be due to the 
difficulties encountered by the larvae at the time of attach
ment. The greatest concentrations of this barnacle are found 
in areas which receive a great deal of wave wash and splash. 
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Here, the rate of water run-off seems to play an important 
role. One needs only to compare a sharply-inclined surface 
with one of a gentle or relatively flat slope to see the effects 
brought about by the speed with which the water runs off 
the surface (Table II). It may be that the fact that the com
partments of those barnacles on a flat surface can retain 
more water than those of barnacles on an inclined surface, 
is here important. Greater concentrations of barnacles are 
found where the water run-off is slower, or in those chan
nels of flat-surfaced rocks in which collects and drains off 
the water of the area. Here the barnacles are able to feed 
over longer periods of time. It is interesting to watch the 
activity of these creatures; they extend and retract their 
appendages rapidly as the water flows over them, and then 
close the opercular valves as the water flow ceases. 

No large concentrations of C. dalli were found in areas 
well protected from wave wash and splash-even though 
these areas remained quite damp, underwent normal sub
mergence, and were not in other ways different from areas 
in which C. dalli was found in abundance. (Table III). In 
several areas where large, flat rocks had parts protected 
from and parts exposed to wave splash, I found greater con
centrations of C. dalli in the splashed portion. 

Conclusions 
Our data show the greatest concentrations of C. dalli 

between + 1-ft. and + 3-ft. tide levels, where the average 
time out of water is only three to four hours per day. The 
fact, also, that here and in higher intertidal zones which 
are well washed and splashed the barnacles are more numer
ous, indicates that submergence is an important factor in 
the distribution of this species. Other factors (amount of 
insolation, predation) undoubtedly also influence the distri
bution of this barnacle; but little or no work regarding these 
factors has been recorded. 
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