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Abstract: A batch of 2800 larvae of the northern anchovy, Engraulis mordax Girard, was maintained up to
twelve days after hatching in the laboratory under supposed starvation conditions (20-300 orgs./1) and varia-
ble concentrations of the nanoflagellate Tetraselmis sp. (5,000-10,000 cells/ml).

In contrast with previous reports, growth and survival under these conditions were comparable to those ob-
served under optimum feeding conditions. This suggests strategies that may be used by marine fish larvae to
avoid starvation and be able to grow in an environment characterized by low food densities. We question the
existence of a *‘critical period”. The ecological importance of nanoflagellates as a source of food in the ma-

rine environment is also suggested.
Key Words: fish larvae, starvation, Engraulis.

Food and feeding are important factors in
growth and survival of marine fish larvae. Both
appear to be intimately related to natural fluc-
tuations in their abundance and hence, to the
failure of success of a year class.

In the last seventy years, a growing number
of researchers have reviewed the original hy-
pothesis put forward by Hjort (1914), which
suggests that fluctuations in the abundance of
fish populations are related to the availability
of adequate food during the early larval stages
(Hunter 1981, Lasker 1981).

Hjort’s hypothesis has stimulated many stu-
dies on the feeding ecology of marine fish lar-
vae (May 1970, Lasker and Sherman 1981).
From these, there is evidence of an apparent
contradiction of trophodynamics: average den-
sities of microzooplankton, the major food
source of marine fish larvae, seldom exceed 200
organisms/L in the marine environment (Houde
1978, Hunter 1981). Yet, as a rule, minimum
food densities of microzooplankton required
for marine fish larvae to meet their basic meta-
bolic requirements have been estimated, in the
laboratory, at  densities 1000 organisms/L

(O’Connell_and Raymond 1970, Detwyler and
Houde 1970, Wyatt 1972). Thus, to avoid
death from starvation, marine fish larvae need
1-2 orders of magnitude more organisms for
food than are available in the ocean. Appar-
ently, marine fish larvae live in an environment
characterized by theoretical starvation condi-
tions.

Several authors have introduced alternatives
to explain this contradiction. For instance,
Lasker and coworkers suggest the dependence
of marine tish larvae on food patches (Lasker
1975, Lasker and Zweifel 1978, Owen 1981).
The results presented in this paper suggest that
addequate growth and survival of fish larvae
may be possible without the need for a strategy
based on the utilization of food patches. Thus,
it is based on the premise that fish larvae can
feed succesfully in the marine environment.

Larvae of the northern anchovy Engraulis
mordax Girard were chosen because most stu-
dies relating larval survival to food patches have
been conducted with this species (Hunter and
Thomas 1974, Lasker 1975, Lasker and Zweifel
1978, Owen 1981) and this species offers one
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of the most objetive examples of the theoret-
ical contradiction between the minimum food
densities required for survival and those found
in the natural environment.

We used nanoflagellates in this study because
it has been shown that larvae of E. mordax will
feed succesfully on them (Moffatt 1981, Carri-
llo-Barrios-Gémez and Solis-Guevara: manu-
scripts). In addition, they are found in the Cali-
fornia current in average densities similar to
those used in the laboratory for E. mordax
(Gaxiola-Castro 1984, F M. Reid, personal com-
munication). We chose Tetraselmis sp. as a re-
presentative of marine nanoflagellates because
of its small size (X = 15 um) and its adaptability
for rearing in monoxenic cultures in the labora-
tory.

MATERIAL AND METHODS

Table 1 summarizes the experimental design. Two
series of experiments were conducted under theoreti-
cal starvation conditions (1000 microzooplankters/L)
through three similarly designated concentrarions of
food particles, which were designed to encompass si-
milar ranges of microzooplankton densities found in
the marines environment. All experiments in Series 1
were characterized by a designated concentration of
5000 cells/mL of Tetraselmis sp. All experiments in
Series 2 were conducted under designated concentra-
tions of 10000 cells/mL of Terraselmis sp. In addition,
one experiment was conducted under real starvation
conditions as a control. Every experiment in each Se-
ries and in the control group was replicated once.

All the cggs of E. mordax utilized in this study
were provided by National Marine IFisheries Service,
SWFC, La Jolla California.

Fertilized eggs were placed in thermos containers
the same day they spawned. Upon arrival, eggs that
looked viable were sorted inmediately under dissecting
microscopes with the aid of a wide mouth dropper.

A total of 3000 cggs were sorted. 2800 were divi-
ded, 200 each, into 14 beakers (1 L each, filled with
sea water from the same experimental containers
where each 200 egg batch was gently emptied immedi-
ately afterwards. Additionally, 200 egs were also
sorted, 10 each, into 20 plastic petri dishes, S cm in
diameter and filled with approximately 20 ml of sea
water. These were maintained as controls to casily
determine the approximate percent of hatching in the
containers (Carrillo-Barrios-Gémez and Solis-Guevara:
manuscript).

Rcaring system: anchovies. All experiments were
conducted in blaek plastie eylindrical rearing tanks,
similar to those used by Lasker et al. (1970). Faeh
tank was filled with 10 L of filtered sea water from
Todos Santos Bay, Ensenada, Baja California. All the
sea water utilized was fiitered to 3 um through a se-
ries of Hytrex eartridges and desinfected through a UV
system (Hamilton and Carlucci 1966). Two hundred
eggs were introdueed into each tank, following similar

stocking densities used previously for this species
(Laske et al. 1970).

In general, static rearing conditions were main-
tained throughout the duration of the experiments; no
aeration was provided (Lasker et @l. 1970). Semi-static
rearing conditions resulted only for those containers
where it became necessary to adjust the densities of
nanoflagellates or microzooplankton by adding or re-
moving water from them.

Hlumination was provided through two 75 watts
“cool white” fluoresecent lights kept approximately 30
cm above the surface of the rearing tanks (Scura and
Jerde 1977). A 12 hour diel period of illumination was
kept throughout the experiment; it was started and
finished approximately at the same time every day.

Temperature was maintained approximately cons-
tant at 17+ | °C through an air conditioned system
cquipped with electrostatic filtration. This tempera-
turc is within the range of spawning and rearing for
this species (Kramer and Zweifel 1970). Salinity was
kept around 339/oo + 19/00 .

Food for anchovy larvae. Several combinations of
mierozooplankton and the nanoflagellate Tetraselmis
sp. were used as food for anchovy larvae. The densities
are within the natural ranges reported for nanoflagella-
tes (Gaxiola-Castro 1984) and microzooplankton.
(Arthur 1977, Beers et al, 1982).

Tetraselmis sp. was added to the tanks at least two
days before the introduction of E. mordax eggs, to
minimize the wide fluctuations that have been obser-
ved for this nanoflagellate during the initial days after
its innoculation into the rearing tanks (Carrillo-Ba-
rrios-Gomez and Solis-Guevara: manuscript). Micro-
zooplankton was added two days after hatching, at the
approximate time of yolk absorption (Lasker er al.
1970). It consisted mainly of eopepod nauplii in the
50-100 fm (O’Connell and Raymond 1970, Houde
1973).

The mierozooplankton used as food was sorted
from wild plankton tows from Todos Santos Bay. It
was eolleeted with a 30 cm ring net equipped with a
0.239 mm mesh. Upon arrival at the laboratory the
plankton samples were diluted into pyrex trays filled
with precooled sea water.

The densities of mierozooplankton in the larval
rearing tanks were determined from a homogenized
sample resulting from three 25 m! aliquots obtained
by sampling the surfaee the bottom and the middle
portions of eaeh tank with a modified syringe. All
measurements were determined twiee each day for
every tank: in the morning, before turning on the
lights and in the afternoon, approximately onc hour
before turning them off,

Monoxenic strains of Tetraselmis sp. were main-
tained in the laboratory following standard teehniques
for rearing (Guillard 1972).

The densities of Tetraselmis sp. in the larval rearing
tanks were determined three times each day.

From a homogenized sample resuiting from threec 5
mL aliquots obtained with a procedure similar to the
one used for microzooplankton. Densitics were deter-
mined by counting samples on haemoeytometer slides
(Fuchs-Rosenthal ruling). All neeessary adjustments
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TABLE 1

Experimental design. Effect of several below minimum food densities (theoretical starvation conditions/
in the growth and survival of larvae of the northern anchovy Engraulis mordax.

Experimental Stocking Désignated density Designated concentration
density of microzooplanton of Tetraselmis sp.
Series! (eggs/1) 2 (organisms/1) 3 (cells/ml)

1A 20 40 5,000
1A° 20 40 5,000
1B 20 100 5,000
1B’ 20 100 5,000
e 20 400 5,000
1C 20 400 5,000
2A 20 40 10,000
2A° 20 40 10,000
2B 20 100 10,000
2B’ 20 100 10,000
2C 20 400 10,000
2€ 20 400 10,000

Control 20 & <

Control 20 * *

1. Each experiment within each Series and the control group was replicated once.

2. Total stocking density per experiment: 200 eggs per each 10 liter container.

3. Below minimum food densities ( < 1000 organisms per liter): theoretical starvation conditions.

*

real starvation conditions.

were done in cach tank after thcse determinations, to
maintain the designated densities of microzooplankton
and Tetraselmis sp.

All dead larvae in each tank were counted and re-
moved twice every day with a suction pipette. In addi-
tion, three live larvae were removed randomly every
day from each tank, from the day of hatching through
the end of the experiment. Standard length was de-
termined for each larvae by placing it immediately
after removal under a dissecting mieroscope equipped
with an ocular micrometer.

All experiments were terminated at day 12 after
hatching with the exception of those that ended pre-
maturely due to the total mortality of the larvae. At
the end of each experimcnt surviving larvae were
counted and measured.

Growth, Lenght increments of larvae in each tank
were determined daily. A linear model of growth was
used because it filled well during the first days of
growth (Kramer and Zweifel 1970, Lasker et al
1970).

Survival. The daily percent of survival was estima-
ted for each experiment following a procedure used by
O’Connell and Raymond (1970). In addition, survival
at the end of each experiment was adjusted to include
the larvae that were sampled.

RESULTS

Rearing of £, mordax . Table 2 summarizes
basic information on the rearing of E. mordax
larvae. Fluctuations in temperature were mini-
mal; as an average it was kept approximately at
16.6° C. On the other hand, differences in the
initial number of larvae were more pronounced,
ranging from 156 to 199. These were the result
of hatching success in each series of experi-
ments: an average of 96 % hatching for Series 1
and for the control experiments and 81% hat-
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TABLE 2

Summary of basic data for larvae of the northern anchovy Engraulis mordax reared under theoretical starvation conditions.

Mean Stocking Number of

Experimental temperature density = Hatching larvae

Series (°0) (eggs/l) 1 (%) stocked
1A 17.0 20 99 198
1A 16.8 20 96 192
iB 16.4 20 95 190
1B’ 16.5 20 94 187
1C 16.7 20 99 199
iC 16.7 20 94 178
2A 16.7 20 83 165
A’ 16.7 20 83 165
2B 16.4 20 78 156
2B’ 16.6 20 82 163
Jad 16.8 20 79 157
203 16.7 20 83 165
Centrol 16.9 20 95 190
Control 17.0 20 98 196

Mean value based on two determinations per day.
Mean value based on three determinations per day.
Computed as days after hatching.

AT

x real starvatien conditions.

ching for Series 2. It must be pointed out that
eggs used in each Series of experiments came
from different spawings.

The designated densities of microzooplank-
ton and Tetraselmis sp. fluctuated throughout
the duration of the experiment.

Nevertheless, they were kept close to the no-
minal densities of the experimental design
(Table 2). Table 2 also shows the differences in
the duration of experiments: from a biological
maximum of 8-9 days after hatching under star-
vation conditions or low densities of microzoo-
plankton-nanoflagellates (1A-A’ and 1B-1B’), to
a designated maximum of 12 days after hatch-
ing under higher densities of microzooplankton-
nanoflagellates (1C-1C’ and 2C-2C’).

Growth. Standard length and daily growth
rate of £. mordax larvae are shown in Table 3.
There is no clear correlation between an in-

ZOOPLANKTON (Organisms/l) Tetraselmis (Cells/mi)

DENSITY OF MICRO- CONCENTRATION OF Length of

experiment

Designated Actual (X) 2 Designated Actual (%)> (days)?
40 37 5,000 3,800 9
40 30 5,000 3,600 8

100 83 5,000 4,000 9
100 82 5,000 3,900 9
400 299 5,000 3,700 12
400 260 5,000 3,400 12
40 37 10,000 9,900 10
40 31 10,000 10,200 11
100 94 10,000 9,300 10
100 80 10,000 9,200 11
400 211 10,000 9,500 12
400 197 10,000 9,400 12
* * + * 9

* * % * 9

Calculated initially with 1 @0 eggs in each Series. Adjusted at the end of each experiment when neccesary.

crease in the density of microzooplankton-na-
noflagellates and a corresponding increment in
the length or in the growth rate of the larvae
during the first week after hatching, whereas
the opposite seems to be true from the second
week on, For example, the maximum recorded
values of an increment in length and in the
growth rate of £. mordax are evident from day
seven, after hatching in experiments character-
ized by higher microzooplankton densities in
both series (1C-1C’ and 2C-2C’) and in those
experiments with the higher concentrations of
nanoflagellates (2C-2C’).

The same pattern emerges when considering
the mean daily growth rates of the larvae
throughtout the duration of the experiments
(Figs. 1-2). A non-parametric analysis (Kruskal-
Wallis, 95% ) of these means shows there were
no significant differences between them during
the first week after hatching for both Series of
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TABLE 3

Summary of growth data for larvae of the northern anchovy Engraulis mordax reared under theoretical starvation conditions.

Experimental Number of Numberof Length of
larvae larvae experiment 2
Series Stocked  presetved (days)l DayO0
1A 198 24 9 3.03
1A’ 192 25 8 3.03
IB 190 27 9 3.03
1B’ 187 24 9 3.03
Ic 199 36 12 3.03
1Ce 178 36 12 3.03
2A 165 33 10 3.39
A’ 165 30 11 3.39
2B 156 31 10 3.39
2B’ 163 33 11 3.39
2C 157 36 12 3:39
2C 165 36 12 3.39
Control 190 23 9 3.03
Control 196 22 9 3.03

Mean value computed from ten larvae in each Series

SR

experiments. A similar analysis for the second
week shows that the mean daily growth rates in
both Series were significantly greater in experi-
ments conducted with higher densities of mi-
crozooplankton.

An analysis of the total growth, from the
day of hatching to the end of each experiment
is summarized in Table 4. The data suggest a
pattern similar to the one described above: the
student “‘t” test indicates that under starvation
conditions or under low densities of microzoo-
plankton-nanoflagellates (1A-1A’) the daily
growth rate may be considered as being equal
to zero. For the remaining experimental condi-
tions there is a clear correlation between food
density and growth rate: maximum growth
occurs under conditions of higher microzoo-
plankton densities (1C-1C") and (2C-2C’) and
between these, the best growth is found under
the higher concentrations of nanoflagellates in
Series 2 (2C-2C").

Mean value¢ computed from three larvae in cach experiment.
Mean value computed from all survivors in each experiment.

STANDARD LENGTH (mm)

DAILY GROWTH RATE (mm)

End of Days Days

SX  Day 73 SX exp. S 0-7 7 —endofexp.
- 367 0.11 368 0.19 0.107 0.061

358 020 4.00 - 0.111 0.148
- 3.48 015 410 029 0.186 0.002
- 365 0.15 383 067 0.112 0.001

4.31 0.30 597 0.30 0.040 0439
- 4.51 0.46 5.96 0.11 0.133 0.410
0.28 4.14 0.10 440 042 0.110 0.102
0.28 4.24 0.05 464 005 0.134 0.062
028 4.28 072 460 - 0.125 0.245
0.28 3.90 0.26 5.79 0.08 0.182 0.333
0.28 4.00 0.17 7.70 1.54 0.128 0.524
0.28 5.05 048 8.00 0.17 0.162 0.608
- 367 0.21 341 032 0.040 0.001
- 3.72 0.04 333 - 0.072 0.001

Computed as daysafter hatching (day 0 indicates day of hatching)

Survival. Throughout the durations of this
study. E. mordax larvae were maintained under
theoretical starvation conditions (1000 orga-
nisms/L). Under similar conditions, larvae of
this species have been kept alive for a maximum
of nine days after hatching (Lasker et al. 1970,
O’Connell and Raymond 1970). For this rea-
son, an experiment was considered succesful
whenever survival extended beyong nine days
after hatching. Figures 3 and 4 summarize sur-
vival data for both Series. Under the stated pre-
mise, the most successful survival was tound
under the highest concentrations of microzoo-
plankton in both Series (1C-1C’) and (2C-2C’):
the only larvae alive at 12 days were those rea-
red under these feeding conditions. Survival of
E. mordax larvae. although low, extended
beyond nine days in all experiments of Series 2,
characterized by the higher concentrations of
nanoflagellates (Fig. 4).
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DISCUSSION

Assuming that the quantitative data on zoo-
plankton densities in the ocean adequately re-
present food availability in the marine environ-
ment, it seems evident that food densities in the
ocean are two orders of magnitude below those
that have been estimated as minimum to meet
the metabolic requirements of most marine fish
larvae. Under this premise, the potential utiliza-
tion of food patches as a survival strategy for
marine fish larvae is attractive: food would tend
to be concentrated in a relatively small area, in-
creasing the possibilities of food aggregations in
densities high enough to reduce or avoid starva-
tion conditions for the larvae.

Several field and laboratory studies conduct-
ed with larvae of £. mordax add strength to the
importance of food patches for the survival of
marine fish larvae (Lasker 1975, Lasker and
Zweifel 1978, Owen 1981). However, it seems
paradoxical that marine fish larvae would have
developed survival mechanisms that would fa-
vor a feeding strategy based upon an unstable
resource (food patches), that is randomly dis-
tributed in a subutilized habitat and where ade-
quate food densities of another potential food
organisms may be available.

For instance, most coastal marine fishes oc-
cupy a small portion (1% ) of its adult habitat
(Smith 1981). Under these conditions, larvae of
those species would significantly reduce their
potential to find and utilize food patches in
most of their distributional range. In addition,
the utilization of food patches by marine fish
larvae requires of spatial and temporal stability
of the patches (Lasker 1981). Yet, one of the
most atriking characteristics of food patches
lies precisely on their unstable nature (Lasker
1975, 1981). Finally several authors have
shown that larvae of E. mordax species will
feed successfully on other food sources availa-
ble in the marine environment (Moffatt 1981,
Quifténez-Velaizquez 1985,  Gil-Hernandez
1986) but previously disregarded as inadequate
because of its type, size and concentration
(May 1970, Scura and Jerde 1977, Hunter
1981).

Our results suggest that contrary to what
may be expected, larvae of E. mordax could
grow and survive in an environment characteri-
zed by low food densities. For instance, the
growth rates obtained in this study under theo-
retical starvation conditions (X = 0.13 mm/day
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Growth equations ( Y estimated length after X days from hatching), growth rates {5 and+ S !3}. student ‘“t" value
for the test (b =0; b # 0] and correlation coefficients for larvae of the northern anchovy Engraulis mordax reared
under theoretical starvations conditions.

Experimental l; and Degrees of Correlation
Series Equation r § freedom Llan coefficient
1A Y=3.52 +0.043 X 0.043  0.032 8 1.35% 0.29*
1A’ Y =3.44 +0.070 X 0.070  0.037- 8 2.00* 0.50*
1B Y=3.14 +0.160 X 0.160 * 0.030 6 5.32 0.89
1B’ Y=3.60 +0.006 X 0.006 + 0.006 8 0.18* 0.06*
1@ Y =2.85+0.206 X 0.206 + 0.035 11 5.84 0.86
g Y=12.89+0.225 X 0.225 £ 0.030 11 7.36 0.90
2A Y=3.55+0.085X 0.085 £ 0.017 10 5.07 0.83
24° Y=3.64 +0.068 X 0.068 + 0.022 10 3.15 0.67
2B Y=3.52+0.097 X 0.097 £ 0.035 7 278 068
2B’ Y =296 +0.192 X 0.192  0.032 10 6.00 0.87
2C Y =2.71+0.337 X 0.337 + 0.047 11 7.10 0.90
20 Y=2.58 +0.354 X 0.354 £ 0.047 11 7.57 0.91

Control ¥Y=3.55+0.022 X 0.022 + 0.039 7 0.57* 0.21*

Contro} ¥Y=3.58 +0.013 X 0.013 £0.043 7 0.30* 0.11*

*  Not significant at 95 %C.L.

during the first week after yolk absorption;
X =0.50 mm/day from day 7-12) are very simi-
lar to those found by Kramer and Zweifel
(1970) and Lasker et al. (1970) with larvae of
the same species reared under optimum feeding
conditions (0.14 mm/day during the first weék
after yolk absoption; 0.3-0.5 mm/day during
the second week).

Our results also agree with studies conducted
with fish larvae of several species. For instance,
Moffatt (1981) found that larvae of E. mordax
can grow and survive in an environment with
low densities of microzooplankton and a dense
bloom of Chlorella sp. Houde (1977, 1978) and
Houde and Schekter (1981) obtained good
growth and survival with fish larvae of several
subtropical species reared on a combination of
below minimum ( < 100 organisms/L) food

densities and a bloom of phytoplankton in the

rearing container.
Current literature on the feeding ecology of

E. mordax larvae shows contrasting results ob-
tained when rearing larvae of this species with
or without the addition of nanoflagellates. In
the presence of these phytoplankters: a) below
minimum feeding conditions seem to be ade-
quate for succesful growth and survival
(Moffatt 1981); b) survival is extended signifi-
cantly beyond the estimated “point of no re-
turn” (Carrillo-Barrios, Gomez and Solis -Gue-
vara: manuscript); c) better growth and survival
than tnat found under real starvation condi-
tions can be obtained on a diet compossed ex-
clusively of nanoflagellates (Carrillo-Barrios,Go-
mez and Solis-Guevara: manuscript), and d)
survival can also be extended significantly be-
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Fig. 3. Percent survival of larvae of the northern anchovy Engraulis mordax reared under theoretical starvation
conditions. Vertical line at day 2 indicates time when food was added and approximate time of yolk absorption.
A background concentrations of approximately 3,800 cells ml-1 of the nanoflagellate Tetraselmis sp. was added at
day 0 and maintained in all experiments, excluding those under starvation conditions.

yond maximum periods reached without nano-
flagellates (Quifionez-Velazquez 1985, Gil-Her-
nandez 1986). The results presented here, to-
gether with those reported by Houde (1977,
1978), Houde and Schekter (1981) and Moffatt
(1981), emphasize the importance of flagellates
in the feeding ecology of fish larvae.

Recent studies have shown that larvae of E.
mordax can use particulate organic matter as a
source of food during the first week after yolk
absortion, and that the utilization of that food
source extends significantly the survival of
these larvae during the second week (Quifidnez-

Veldzquez 1985). Similar studies have also
shown that dissolved organic matter extends
significantly the survival of larvae of this species
beyond its range of survival under real starva-
tion conditions (Gil-Hernandez 1986).

Our results suggest that fish larvae of some
species can grow and survive succesfully in the
theoretical starvation conditions of the marine
environment. They also suggest the availability
of other sources of food as well as the potential
for additional ones, and thus, the existence of
successful feeding strategies that do not require
of food patches to avoid starvation.
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Fig. 4. Percent survival of larvae of the northern anchovy Engraulis mordax reared under theoretical starvation con-
ditions. Vertical line at day 2 indicates time when food was added and approximate time of yolk absorption. A
background concentrations of approximately 9,000 cells ml™* of the nanoflagellate Tetraselmis sp. was added at day
@ and maintained in all experiments, excluding those under starvation conditions.

The results presented in this paper suggest
that larval mortality due to feeding conditions
may not be as significant as previously thought.
It is then possible, that predation may indeed
be, one of the most important factors regula-
ting mortality in eggs and early larval stages
(Hunter 1981), though the importance of other
factors is not disregarded (Vladimirov 1975,
Thus, the existence of a critical period in the
original context proposed by Hjort (1914) can
be questioned.

RESUMEN

Un conjunto de 2800 larvas de la anchoveta
Engraulis mordax Girard fueron mantenidas
hasta 12 dias después de la eclosion en condi-
ciones de laboratorio, en la presencia de una
concentracion variable del nanoflagelado Tetra-
selmis sp.(5,000y 10,000 cels/ml) y en condicio-
nes hipotécnicas de inanicién (20-300 orgs./L).
Contrario a lo esperado, el crecimiento y la
supervivencia encontrados son comparables a
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los hallados por otros autores para larvas de esta
especie, pero en condiciones optimas de alimen-
tacion. Nuestros resultados sugieren la existen-
cia de otras alternativas que pueden ser utiliza-
das por larvas de peces marinos para evitar la
inanicion y crecer en un ambiente caracterizado
nor bajas densidades de alimento. Se cuestiona
por tanto la existencia de un “periodo critico™.
Se sugiere la importancia ecoldogica de nanofla-
gelados como fuente de alimento en el ambien-
te marino.
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