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“PLANKTON" is the first in a series of articles we plan to
publish which will give the angler a scientist's view of life
in the sea,

Plankton ssems a likely béginning for this series since
it is one of the ocesn's most minute and most vital forms
of lifa,

Did you know, for examphs, that the status of our fishery
stocks depends in part upon how the lanval stages of sport

and commaercial fish fare in the plankton, or that virwally
all the life in the sea i depsndent upon “meadows” of
microscopic phytoplankton for the basic supply of food?

The swesome world of plankton s explored here courtesy
of Dr. Paul A. Sandifer and South Carofing Wilalife, a publi-
cation of the South Carclina Wildlife and Marine Resources
Bept.. Columbia, 5.C., US.A,

by Dr. Paul A. Sandifer

The term plankton
is a collectively to a

vy minute
in oceans, rivers, lakes and

Ereat
ts and animals which live
the world over. Even the frigid

Arctic and Antarctic seas and the greatest depths of the

oceans are home to

of planktoni

Thcwurd"phnhm'hdﬂd‘iﬂifﬂlﬂrukm
which has & connotation of “wandering or drifting more
or less passively.” Thus, plankton is made op of mostly
small organisms that have limited powers of movement
and therefore are highly subject to Ganspoit by wisles
currents. However, this does not mean that planktonic
animals cannot swim. On the contrary, many of them
swim quite well but, because of their extremely small
size, they are able to make significant movements only
in the vertical plane; that is, swimming up and down,
changing their position in the water colomn and thus
varying the conditions under which they live.

. largepupulatium:
¢ organisms.

An astronomical number of different kinds of organisms
may occur in the plankton, and the variety of forms is
nearly infinite. Yet this vast community was unknown
until 1828,

Like wiber comsmunities of living thiogs, plankion cun-
gists fundamentally of two kinds of organisms: plants
{phytoplankton ) and animals (zooplankton). Because
of the wide diversity of plants and animals that occour
in the plankton, this article is limited to only a general
consideration of important forms. Also, the remarks below
are directed primarily toward the plankton of the seas,
but most are pertinent to freshwater plankton as well



Phytoplankton

The fundamental importance of phytoplankters Is that
they are the primary producers of the sea, the base of the
tood chain upon which almast all marine life depends.
They utilize the suns energy, along with dissobved carbon
dioxide and inorganic outricnts in the water in the pre-
sence of the pigment chlorophyll, to menufacture organic
food maolecules by the process of photosynthesis. Bacause
sunlight is necessary for this process, the photosynthesiz-
ing plankton, or algae, are limited to the sunlit upper por-
tione of the sea. The depth of this sunlit or "euphotic™
zome | the zone in which sufficient light penctrates for
photosynthesis} varies tremendously. In clear tropical
waters sunlight may penetrate 300 feet or more, while in
temperate or coastal areas light may reach only balf that
depth or much less, depending upon the season and the
turbidity of the water,

In the marine environment small size confers distinct
advantages upon plants. These advantages are the result
of the simple physical fact that the smaller an organism
is, the greater the ratio of its swrface ares to its mass
(weight) and therefore the greater the frictional resist-
ance to sinking throogh the waterT Thus, small size s
an aid to remaining in the upper sunlit areas of the sea,
Many have hizarre and beautiful shapes which further
increase surface area and retard sinking, Also, the greater
the surface-lo-volume ratio of a plant, the more readily
and rupidly it can absorb nutrients and sunlight. Sa,
unlike terrestrial vegetation, marine phytoplankton is
composed almost exclusively of microscopic single-celled
algae which are distriboted throughout the euphotic
zone. The bottom-attached seaweeds and even the Hoat-
ing Gulf weed, Sargassum, while marine plints, are not
considerad part of the phytoplankton. These relatively
large plants are restricted to areas where the water is
shallow enough for light to reach the bottom or where
conditions for Hoating weeds are favorable,

Although the varety of microscopic plants in the ocean
is nearly Hmitless, the most important ph:,rl'ljp'lnn]:hfré
fall into three major groups: nanoplankton, diatoms, and
dinoflagellates.

Neanoplankton is composed of minute plants, mostly
between 1/10,000 and 1/1000 inch in size. These plants
exigl in tremendous numbers in the sea, and their true
importance in food prodoction has been recognized only
in recent years. In fact, many scientists now believe that
the nanoplankton is the single most important group of
the phytoplankton, as far as production is concermed.

Diatoms are congiderably larger than most nanoplank.
ters, but even these relatively large unicellular algae
rarely surpass 1/50 inch in size. Unbl the discovery of
the importance of the nanoplankton, diatoms were
thooght to be the most important primary producers of
the sen and thus the basis of many food chains, The
importance of the nanoplankton notwithstanding, the
roke of the dintoms is still tremendous,

Unlike the kinds of plants familiar to most of us,
diatoms have an outer shell or skeletom of silicon, This

-skeleton s composed of two parts, one fitting into the

other like a box and its lid. Diatom shells may be
claborately sculptured with minute spines and holes,
and it is through these tiny holes that the living matter
of the cell comes in contact with the sea, The diatomace-
ous earth that man mines and uses in polishing, insulat-
ing ind filtering applications is composed of the shells
of countless billions of these plants deposited through
eons of time in areas that once were sen Hoor.

Dinofagellates are of two main kinds., There are the
naked forms which lack a shell or skeletom and the
shelled forms which possess a celluloss skeleton. Al
dinoflagellates have one free whip-like appendage that
lashes about in the water and another that is wrapped
around the cell in & special groove appropriately termed
the girdle. These are called fagella, from which the
name of the group is derived.



Although dinoflagellates contain a good deal of chlorm-
phyll, its green color is wsually concealed by other pig-
ments which impart a brownish color to the cells, Most
of these algae are photosynthetic, but some feed on
organic particles or dissolved organic matter in the
water. Another mteresting thing about many dinoBagel-
lates is that they are phosphorescent, at night often im-
parting a soft glow to the water they inhahit.

There are many other members of the phytoplankton
which do not fall into any of these groups. Some of these
other plants are quite exotic, but they are beyomd the
scope of this article, However, we should point out that
the: composition and abundance of phytoplankton differs
in different waters and at different times of the year.
Also, in any given region of the ocean there usually are
one or 4 few species of phytoplankton that are dominant,
ancd this dominance may r'h:ngl_". with the seasoms.

Virtually all the life in the sea is dependent upon these
“meadows” of microscopic algae for the basic supply of
food. The importance of this highly heterogeneous group
of plants to the continued existence of life on this planet
cannol b Murumphﬂsilhm].

Zooplankton

The zooplinkton contains perhaps the most diverse
pesemblage of animals to be seen in any community of
living things. Every major group of animals and most
of the minor ones as well are represented either as adults
or larval stages or both. Those that are present in the
plankton throughout their lives are termed collectively
holoplankters, The part-time zooplankters, such as the
larval stages of lsh, shrimp, crabs, ovsters and oumerous
other animals which occur in the plankton during only
a portion of their life cycles, are called meroplankters.,

Even more apparent than the diversity of kinds of
animals is the wealth of variation in appearances, rang-
ing from the plain and simple to fantastic and grotesgue
creatures, from clear or white to brilliant hues of scarlet

and blue. Paralleling the variety of kinds and appear-
ances of zooplankters is the range of sizes in which they
come, Life forms as small as protozoans may be incladed
in the zooplimkton, as also may be the large jellviish
which can measure up to several fect in dimmeter, The
majority of zooplankters, however, falls Wwithin the mid-
portion of this range, and generally most are much less
than half an inch in length. For purposes of convenience
and study, then, sooplankton is often divided into size
groups, and these groups are more or less defined by the
mesh sizes { that is, the size of the openings ) of the nets
used to collect them,

There are many [mportant constituents of the zoo-
P]ankll:lri, bt on a wnrl.dwi:[e haigiz Fhe urthn;lpl:lﬂs per-
haps contribute most. The Arthropoda is an extremely
large group of invertcbrate animals thet characteristi-
cally possess a hard external skeleton and jointed Hobs.
This vast group of animals includes all the imsects,
shrimps and crabs plus a host of lesser-known forms.
The group of arthropods that s most important with
rr.g.."l.n] (147 :r:-l‘.ﬂ'l|:|l|.|.1'.|k1'-|':rn is the E:I'Il.'l":lll‘.'l,‘.‘ﬂ. and this Eroup
is probably the single most important assemblage of
animals represented in plankton. The Crustacea include
the extremely abundant and obiguitous copepods which
are sometimes termed the “nsects of the sea” because
they are so numerous, plus all the shrimps and crabs of
which larval and sometimes adult stages occur in the
plankton, as well as several other planktonic groups.

Another important zooplanktonic group s the fshes.
Most of the game and commercial fshes in our waters
q:h:m] their early lives in the pll.mkiﬂn. frst a= eggs and
then as larval stages. The young of our commercipl
shrimp, blue crabs, and oysters slso must survive a
planktonle period before becoming adults. The status of
our Bshery stocks depends in part upon how these larval
stages fare in the plankton, and their period of plank-
tonic existence is by no means an easy one. Early stages
of fishes, shrimp, crabs and oysters are preyed upon -



beavily by fellow zooplankters and other animals. Also,
upon entering the plankton the larvae must find enough
food of the right kimds amd suitable conditions of tem-
perature and salinity n order to survive and develop
Finally, eggs and larvar are more or less af the mercy of
water currenis and thus may be camried mto areas where
conditions are upsuitable for their survival or further
development, Only a small percentage of Hsh, shrmp,
eraby and oveter larver survive the plinkionic period.

In an cternal cvcle of eat and be eaten, every kind
of organism in the oorans becomes the food source for
some other organism. The primary producers, the phyto-
plankten, are the food of herbivorous sooplankters which
in turm are preyed upon by camivorow zooplankiers,
and these are eaten by other camivorous sooplankters
or larger animals and so on. OF course, not every plant
of animal s eaten by the next level of organisms in the
food chain. Many dis naturally of old age or disesse or
because of unfavorable conditions of temperature, salinity
or other environmental factors, The carcasses of these
organisms may then be attacked by bacteria which break
themn down into their basic inorganic ingredients, or
along with other material they may form the food of
detritus-cating rxooplankters The waste materials ex-
oreted by sooplankters also are sttacked by bacteris
and reduced o inorganic pulricots. This, material not
transferred upward in the food chain becomes recycled
& inorganic nutrients which then are utilized by the
phj’tnplﬂihhfl at the base of I'h:- chadn in the mapufac-
ture of organic food molecules. Mothing s useless and
nothing is lost, with the exception of what man and a
fow other creatures remove from the sen. However,
these losses are more than balanced by the influx of
sewage, dotritus, and farm fertilizers from the land.

While there are no real losses from the sea, the in-
organic nutrents necessary for ph].rlllrﬂlu'hrnn grovevth

are contmmuously being depleted brom the cuphotic zone
&5 dead and dving plants and animals sink out of the
sunhit layers. These nutrients only retom o the surfacs
waters under special conditions that produce apward
movements of water from the depths. In areas where
this “upwelling™ of rich, nutrient-laden water occurs
(for example, along some coasts and aroond islends ),
fantastic “blooms™ of algae ocour tollowed by burgeon-
ing populations of small herbivores which in tum at-
tract great numbers of fish and other animals, However,
the relatively low concentrations of the wital inorganic
nutrients in most surface waters restrict the net pro-
ductivity of wide areas of the sea to relatively low levels
compared with the land

[Ih.l.ihlﬂ'nmﬂﬁtﬂiu&ltiﬂlnl‘l'm |'|.I'|.1:|;I:|||:|:|ml
as food for man. This is the so-called theory of “working
back down the food chain.” The basic premise of this
theory is that for every amount of Bsh, shrimps, crabs
or shellfish we catch, we might instead harvest ten
times as much plankton. However, proponents of this
I:h-Eﬂl'_p often overloak a funicdamenital rl:.pli.t!.l. I mwcst mrens
plankton is a hodge-podge of myriad kinds of crganisms
and is not in a Form in which it can be used readily as o
food source by man, Further, plankton is rarely conoen-
trated enough to allow effident harvesting. Because
plankton is so dispersed, effort expended in harvesting
it might more than offset any gains attained by consum-
ing 2t a lower level on the food chain.

In one case st least, however, plankton appears to
hold some promise of & food harvest for man or his
domestic animals. In Antarctic walers occur vast con-
centrations of “keill” (small shrimp-lke crustaceans
called cuphausiids) which form a major portion of the
diet of certmin whales, These concentrations of krill are
now being investigated by the Russians and others to
determine the feasibility of harvesting them and to de-
velop methods of preparing acceptable food products
from them.
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