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'If the oceans of earth sbould die . . . it would be the fmal as well as the - - TN
greatest catastropbe in the troublous story of man aad the other ammals o
and plants ‘wztbgvbom man shares this planet ) :
! | . _ —JACQUES cqusr_EAU o

v

Cousteau’s warning approprlhtely summarizes’the need to, include marme’educauon in
our curriculum today. The history of mankind is closely linked to the ocean."Man has -
always beén awed by the vast expanse of the sea” It is irenic mdeed that such a valuﬁble v
resource Has been neglected so long in education. _ . -

“Man and the Guif of Mexico (MGM)” is a ‘marine science currrculum dev,d? ped for
grades 10-12 with funds from the Mtssnssnppl/Alabama §ea Granf Consof ftium! The MGM
. materials were specifically designed, 1o meet th¢ need for marlge science in all sedondary
schools qf Mississippi and Alalé;ma :

The MGM prbject was a two-sta® effort, mvolvmg the Umversnty of Southern MlSSlS-
sippi, the University-of South Alabama, and the Gulf Coast Research Laboratory in coop-
eration with the Alabama and Mississippi, State Departments of Education. Sirfftities

-’among the-ewastal problems of the two statey .#ade this an appropnate arrange- -
jment, but also heightened the potential for f the project. Additionally, the educa-
tional needs for increased dissemination of m e studies in the public schools of the sister
states are equally urgent. Perhaps the most significant feature in the developmient of the
MGM materials was the cooperatipn between University science educators, innovative sec-
ondary school seience teachers-and other rescgrrc‘:e personnel These cooperative relation-
ships were established at %e outset of the project and continued throughout the duration
of this cirriculum developfment effort. The design, ,development, field testing, revision, ax()d

K second ﬁeld test evaluation spanned four yedrs of intensive and dedicated work. :

" During the initial phase .of the MGM project, selected high school science teachers re-
sponded»to a questionnaire designed to provnde information concemmg each teacher’s im-
pression of the importance of certain marine topics, each teacher s self-assessment of
his/her knowledge of the same marme topics, and each teacher’s. preference in terms of .
curriculum format. Results of the survey were used to provide direction Yor the selection of-
topics and for the development of activities to be included in the materials. The completed

“materials include four units: Marine and Estuarine Ecology, Marine Habitats, Dl.verst{y

* of Marine Animals, and Diversity of Marine Plants. Field testing of the materials was

conducted in elevgn schools by biology teachers during 1980-81. Included were two inland ,

and ‘two coastal dfstricts in Alabama and four’inland and three coastal districts in Missis- -
sippi. Based on those classroom evaluations, the materials were thoreughly revised during -
the summer of 1981. The revised materials were then usedin 35 scho()ls.throug'}_lout Ala-
bama and Mlss‘j‘lppl during the 1981-82 academlc year.
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- °f  The ﬁeld-testmg of the MGM matenaI“s in the classroom has demonstrated that the
- "' marine science materials are equally appropriate for both inland and coastal school Many
teachers Rave successfully incorporated selécted MGM materials into thexrsexxstm courses
. of study in biology, while others have used the complete curriculum as a separatacourse in
marrne science. In elther ‘case, teachers have fouqd the MGM Marine Science Cumculum
en]oyable to téach and very informative. . N
- Inforfnation and activities indexed and- accumulated on microfiche through the Murine
Educauon Materials System (MEMS) have been invfluable during preparation of the MGM
‘units. Some of the actiyities and concepts included as apart of MGM were modified from
resources in the MEMS ‘collection. Appropna{e tredit is given to the otiginal authors dn the
reference section of each MGM vynit. ‘We are particularly indebted-to tHe followmg marine
education curriculum’projects for their contributions: “Man and the Seacoast”, a pro;ect
v - \ . sponsored by 'the University of North Carolina Sea Grant College Program which fesulted
L {n the publicatign of the North Carolina Marine Education Manual series; “Project
COAST” {(Coastal/Oceanic Awareness Studies), funded by the Delaware Sea Grant Col-
lege Program; and the Hawaii Marine Sciences Study Program developed by the Cur-
riculum Research and Development Group at the University of Hawail. -
. We wish to ackiowledge the cooperatlon that we have retejved from other mariné edu- -
qatlon projects, the Alabama and Mississippi State Departme ts of Educatlon,.The Univer-
sity of Mississippi Law School, the National Marine Educatjbn Association, and many

~

gratltude is also extended to Dr. . Richard Moore for permission tggnclude his plant key
in the teacher supplement for Diversity of Marine Plants, We are'in8®bted to the Depart-
ment of Science Education at the University of Southern Mississippi for serving as a base of
_ opération, allowing use of its equipment, and providing financial support. We especially
‘would like to thank all of the dedicated Mississippi and Alabama teachers who worked so
diligently'on MGM materials. We hope that high schoob students and thelr teachers will
‘ confinue to find that these efforts have'been of value.

’ 1Bobhy N. Irb){ ‘ . . T o3
Malcolm . McEwen ‘ > ) ' |
She'lia A. Brown ’ . / )
- Flizabeth M. Meek o _ R .

‘ : R : P
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individuals who offered suggestions that were incorporated into the MGM materials. Our | -
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3 . . - _ R
. - f - ? -
. “ - ‘s .. ‘. l . - : ' ‘ -
. Objectives of Diversity of Marine Plants - ) - - . )
' , 1. To famthanze students w1th the m3jor d1v1s10ns of algae found in the marine egvi-
- .. ronment. | g . ‘
7 2. To emphasize diversity in form and size of the common,smiarine algal groups . -
3. To develop an understanding of how\manne flora has adapted to survive in its
- ,,,,,envu'opment - ’ -
p 4. To informsstudents about algal' pec1es found in the Gulf of Mexico.
5. To increase the student’s appreciation of the 1nterdependency of salt marsh flora -
.ard fauna. * . ’ . .
R ,6 To promote an understanding of the 1mportance of marjne flora to human affafrs.
) ., To 1nform students about vascular plants found in selected marine habitats of the -
. Gulf Coast area. . ‘ L
3 T . - v ¢ ' * . ) " .
< . : . INTRODUCTION : Lo L

y ' Marine and marftime’plants belong to many divisions of the plant klngdom Marine

€ plants include algae, sea grasses and _various monocot and dicot species found-in salt
- marshes. The algae are thallophytes Which do not have true roots, stems and lea’Jes Sea -
l * = .grasses are monocots which [ive in marine and estuarine waters. Like other mofigcots and
T * dicots, sea grasses have vascular tlssue(Thus unlike the thallophytes they vetrue ° :
-1\ . foots, stems and leaves. | /#

Algae are the s1mplest plants known to man. Thelr diversity in form and tructure 1s

T obvious in the marine environment. Algae may exist as s1mple, s1ngle-ceUs (green and
blue-green algae) or as large filamentous or branched multicellular plants as the kelps. .
The importance of plants in any ecosystem, whether.aquatic or terrestrial, must be -
emphas1zed Plangs, whether smg)e celled algae or.multicellular gi¥sses and trees, function .
’ as primary producers. As primary prodycers, green, .chlorophyllous' plants synthestze ~
food and-generate oxygen as,a by-prod#®of photosynthesis. The level of oxygen in the

K \J air'we breathe and the food manufactured ih plant protoplasm are essential to our very

. . ;

existence. 3
Bacteria and fungi are essential to éany ecqsystem (marine, estuarine,, or terrestrial)”
These plant -like organisms perform diverse activities. They function as decomposers in
their.gespective ecosyst¢ms. As decomposers the bacteria and fungi break down the tissues C oL

s of other organisms into simpler substances through the process of decay.

' . -,4 an Ey@ :
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During the process, the bacgena and fungl absorb some of the decomposmon products and -
release i morgamc nutrients. The inorganic nutrients releé?ed into the envitonmentcan be
rgytled by primary produeers . . :

LT ':4’ \ B
. -~ VOCABULARY -,
Algae—unicellular-or multicellular photosyntheuc plants that do not have roots, stems, or -
leaves: I
~ Aquatnc—living in water..
Bacteria—a group of microscopic, one-celled protists, _  ° . —

‘Decay—the reduction of the substances of a plant/animal body to simple compounds
Decomposers—organisms that bréak downsthe tissues and excretions of other organisms
. into simpler substances thr0ugh the process of decay
chotﬁaseaﬂ;lant with two Seed leaves (cotyledons). .
Ecosystem—a community of orgamsms mteractmg with each other and the environment in
which they live. - - . s A N
Environment—the surroundmgs of an organism. " - '
_ Fungi—all nonvascular plants lacking ch}orophyll except bacteria and sllme molds.
" Inorganic nugrients—substances which promote growth and development in organisms.
Inorgamc nutrients do not contain carbon. - : : ' ) -
Kelp—large, tough, brown seaweeds. : . e
Monocot—a flowering plant tha¥ develops a single seed leaf (cotyledon)
Photosynthesis—process of :plants by whlch energy-rich organic compounds are made
from water and carbon dioxide using sunlight as the energy source.

Primary producers—orgamsms that synthésize organic matter from mo"gamc‘substances,

L 4

. plants. TN et
ProtOplasm—refers to the‘complex constantly changmg system of'sd)stances that estab- )
lished the living condition. ~ - € . .. o :

Sea grasses—monocot plants living in marine waters. S~

Thallophytes—plants having a body without true roots, stems, and leaves: s

Vascular 1ssues—spec1aflzed tissue for the transport of food, water and minergls (xylem
vy

7 and phjoem). L -
~—

v, - . /

-— ¢ N

~

g S WHY CLASSIFY?
We as humans are constantly placing our possessions into groups. Everything must be

placed. iritd\ ome category: Thus, it is ne different when it comes to living.creatures. We
first place all of those that are alike into one group and those that are different irito other ;-
groups. Even yo®r school class is grouped Il of the 10th gradets are in-one group and

‘11th graders in another class. You are grouped in this way by the number of years you -

have been attending school. As you can see, the criteridn miy b different in some in=’ .
stances and cause a~chan§e in the make up of a group. All students in your Llology class = -

¥ . «. 7 . . “
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are taklng blology There may be 9th 10th, llth or 12th grade studem;s m this class but in -

this instarice; grade level is not the characterl’stlc that 1s lmportant or sxmllarr o

Biologists are always looklng for ways to clas51fy organlsms ‘thatare relevint and easy to
" understand by the user. Taxonomy is the term used to-gefer to the}rea of science dealing’ -
with the naming’ and classnﬁcanon of living org'anlsms A syste;n of classification should be.
devised to indicate srmllarltles among the organlsms bf a group,-as well“as the differénces -
from other groups, Any go %tlassnﬁcan(‘)n system will ,also provnde %he“axact genus and
specres for each hvmg orgamsm Thls will #e the sc1ent1ﬁc name ofthe organlsm and there
should not be any other organism in the weorld with thls name. . - . .o

In the accepted organizational plan, the largest and most.comprehenslve grouping is that

of the kingdom. Organisms are-then placédin subcategories calted phyla. 4 phylum is then

subd1v1ded into classes. The class is subd1v1ded ‘into.orders, and the order is subdivided

" into-families. Thé famlly is subdivided:into genera (plural of.“genus”), and the genusmay

iy

4

be subd1v1ded into spec1es The screntlﬁc narie then is always composed of the genus and
spec1es The. genus is ustially a noun and the spec1es an ad)ectlve descrlblng the noun.

Ob]ectwe

of how a class1ﬁcatlon system can be us

2 -
v

, - Before constructmg your class1ﬁcat10n systém carefully exarhine all of the ﬁctmous .
. aripe organisms. As you examine the organisms concentrate on their physrcal appear-y
.ance. Try to observe and note like and ynlike characteristics of the organisms. Thesechat-
‘acteristics are lmp%ant in establishing the categories necessary for classification.

‘As a ‘group, first complete Tdble I so'that you will-be able to cla/sslfy%aeh organlsn’l For

'example "The kingdom critérion thight be . plant-like or animal-like”. Since.all of the

ﬁctltlou&organlsms exhibig “plant-like” characteristics place them together as plants For -
the ngxt category you amight separate the plants into “aquatic or terrestrial plants” 5 “hér-
baceous or woody”. With-careful observatlonssyou can devise a good system of

-clas31ﬁcatlon based upon your: .observations. The CrltCl‘l&?l‘C abundant (leaf shape fruit

N -

type, ﬂower type) K . N

o { . . .

LT : - .
) . . ) -

voCABULARY

v Spccres——a_ roup“,of anlmals or plants V/V.l'l-lCll pOSsess in common one or more, character}§

‘tics dlstmgulshlng them fromeother s1mllar groups. These organisms usually. lnterbreed

and reproduce the1r cHaracteristics in t,helr offsprlng , - B
* ' o . L ) T . ~ ’ ‘ ' o o 2
SN R veo T ‘ s :
‘ ai . 2
S C T N :“‘
o /”-« ) L . . > S : .
R L - a1 5

o L wa e . & . 13 - 4, N .
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Table L

e

§

. Category '

Criterion Used

* Example ‘

Kingdom .

Division

plant;like / _animal-like

-

- Plant '

Class

Order

Family

Genus

Species .




. y L,
7’ ’ . .

. -

Use your own §ystem to classify the organisms which appear in the drawing. Place your responées in thé?ﬁc; 4

data table. . ., , \ v
L Lot |

Platt - Plant Plant Plant, Plant - Plant _ Plant

I 5 6 |-, 7
B ' ﬁ 4 . ! K
b Kingdom L ' ’
Division ke - o ' -
. , - A . . N . l
Class ] P ' S - s
l‘ Order - | ./ ’,_ , ‘ | - ) | “ | " N .fq‘ -
Family / L ‘
Genus ' - - : . o
Species : ' BE
: - ‘ . Y,
I Which organisms scem to be more closely related? ‘
2. Which two organisms seem to differ the most?_ - -
3. Record your scientific name for organisms 4, 68, and 9. S
. 4. . . l N . b » 8'
6~ - ;9.
. ST F
1o




. ~_° USE OF A TAXONOMIC KEY

Introduction . .

~, . .. Many of the earl blologlsts studied the structure of organlsms “As a result of these:
studies, many of g ur methods of classxﬁcatlon (taxonomy) of plants and animals are
_based on the structures of organisms.

In‘any plant or animal, there may be hundreds; even thousands, of characterlstrcs Wthh

appear to’separate it from all other organlsms Experlence has shown, however, that most
. of these are not extremely important in determining the species of the organlsm Usually

only a few charatteristics are valuable’in determining the species. But if you were given an
organism to classify, you would probably be both amazed and confused by the large num-
" ber of characteristics that are present. Which characteristics do you use in classifying this

. organism? The answer is simple. You must center your attention on just a few, critical .
characteristics and disregard the others. Wouldn’t it be nice if the plants and animals on
earth only showed these critical characteristics? Unfortunately, plants and anlmals do'not’
exist in this manner. v : ;

Man-male items sometimes are much simpler,than those found in nature. This is true of
some of the items in everyday use. Consider all the different types of spoons that help fill
the drawers in any kitchen or the different kinds of nails, p1pe fittings, pins, or bullets.

To make the job of learnmg to use a taxonomic key easier, we have chosen t6 work
with screws. Screws are used for many purposes and come in many shapes and sizes. Each
has a specific name, much like a plant or animal: The parts of a screw are extremely simple._
There is an expanded portion called the head and, long, slender portion called the shaft.

. . Screws can'be separated from nails, for example, by the fact that the shaft is threaded, that
is, it has a groove spiraling around it from its point toward the heéad. ' o

& .
A\ - .

¢ . : : p . B
Objectives - _
* Each student shall be able to:
# . . » .
'1: Use a key to separate organisms or items into categorles based on known structure.
. 2. Define the followmg terms: taxonomy, taxonomic key .

Matermls K - Yy | )
5 each of the follong for a class of 20-25 students )

, round-headed machlne screw, hex-headed machine screw, flat-headed machine screw,
thumb-grip machine screw, eye screw, hex-headed ‘metal screw (slotless and not), pan-
headed metal screw, flat-headed wood screw, round- headed wood screw, flat-headed
metal screw, round-headed metal screw, pan- headed metal screw (Phllllps head and/or
'stralght slot) :

Proced‘ure, ’ . '
Using your lab samples, ident 'one screw at a time. Read each couplet as a unit. If
your answer to the first statement is yes , go to the couplet 1nd1cated 1f a name appears,
. . :43 . R . .
.6 Lo o '
. ,, 17 .

EMC‘ | o SO - V -

Aruitoxt provided by Eic:




? . " .
. _
Round heéd Flat head ‘Pan head .
COLLAR
.
o e ) Hex head Coll;r under Top of shaft
e o head " squared '
#01 Frouse 1 L ’
) : ' ,
?3-{, Key to North Amerlcan Screws >
] - 1. a. Sides of shaft ﬁhreaded part) parallel (no pomt) ..................... e 2
LI '-““ﬁ; b.* Sldes of shaft téb’ermg to a pomt (asin1)...............:.. e eeenn 6
R ; 2 ‘a; {,Head with 1ot 2 slots........ TR FARITRE PPN e, e e 3
"@‘7 o b *Head w1thout aslot.....................l. e, U ereens 5
A pag 3 'ﬁ“ Head rounded on upper surface........3.................... Round-headed machihe screw
~ ‘, *ow b -Head not,rounpied on upper surface... ........... el R 4
YR - 4, a, Héad flat, six- ssided.... - ....Hex-headed machine screw
' b. He flatn ‘taplering to shaft ........................ T -Flat™headed machine screw .
' 5 ”Heaa six-sided flat on top e ———— Hex-Beaded machine screw .
b {-leacf,ﬂgttened parallel to plane of \ . . : '
24 "y \Tdﬁg axis of shaft........................ DA e, Thumb-grip machine screw
‘ £ clw1th noslots.......... e e, s 7
e v '“'L‘or 2slots......0: SUU e JOVTOT 8
y . "d"'intc') TING. .. Ve Eye screw
. '-;'. i3 ' six sides & flattened collar.............................. Hex-headed metal-screw
3 ) adw.xthsmgleslotorcollar ......... / .......... ... 9
\"‘.& € v by Head with two slots at right angles to each Other.......ccvevern! b 11
ERS ) %7 Shaft with thread all the way up to the head, panhead.........Pan-headed metal screw
S '#.. ‘b, Shaft with unthreaded area below head................. TTTURP S 10
" W 0. a. Headflat............cccooeeiesiiii e e Flat-headed wood screw
= .b. Héadrounded....................0 ... o, Round-headed wood screw
11, a. Headflat...'.'.........................., ................................... Flat-headed metal scre
. b. Headnot flat ................. e e %
12. a. Headround..”....................... Pt eeennn Round- headed meétal scre
: b. Head pan........ [T ,' ............ :....Pan-headed metal screw
L S | 5
Q - : 1 8 . v . ‘ L
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. - (.
you have identified your screw. If your answer to the first statement of the pair is “no”, go
then to the second statement of that pair. Your answer to this must be “yes”. If you cannot
give a positive answer to the second statement either, you are off tﬁev‘t_rack. Return to the -
beginning of the key and start over, being very careful to read each statement accurately

"and to examinke your screw meticulously. . . ' ot

After you have identified a screw, set it aside with its proper identjfication indicated.

Take another screw/and begin with the first couplet again. You must always begin with the
first couplet. ) o .

VOCABULARY

]

f

-
®
N

Taxonomic key—a table in which the distinguishing characteristics of a group of p{ants or
animals arearranged so as to make it easier to determine their names. ° ,
+ Taxonomy*—cladsification of organisms,-based as far as possible on natural relationships.

. ~
a

, _. ’ ' ,
i : ) . : _ "
: : - ’ - ' AP -
. o L4 5} . . {. e

, m 'CONCEPT A -

A4

Photosynthesis, an important series offfihemical reactigas, is the process by which plants
* synthesize orgahic food materials from inorganic materialy - o - '
. . N . )
- Objectives o ' . : : ‘ S
Upon completion of this concept, the studbnt shuld be able:

. a. - To explain the importance of plar;té in any ecosystem. _
b. To give an overall reaction of phetosynthesis. ' « \
c. To list the.materials necessary for photosynthesis.
d. “ To list the products of photosynthesis. y . '
N ‘}a To discuss a methgd that can be used to separate a mixture of chemical substances.

. )

PHOTQSYNTHESIS

Green plants and certain bacteria are capable of con\yerting inorganic materials into or-g.
ganic substanggs. These autotrophs are important to'the ecosystem because their activity
~ produces pldnt protoplasm and other products which are basic sou ées}of energy and the
* . building blocks for the synthesis of animal protoplasm. The process by, which plants syn-

" thesiZe organic food materials from inorganic materials is called photosynthefis. In this
process light energy is converted to chemical energy. Carbon dioxide and waterage the
inorganic substances plants use to produce glucose. Sunlight, enzymes, and photosyn-.
thetic pigments must be presentfor plants to convert carbon dioxide and water into glu-

: coseand oxygen. s ’ A '

. . ‘.

78 . . . . e
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solar ‘
’ . energyy, '
6CO, + 6H,O — 4 .c:(,leo(,+6o2 '
enz mes' v .
: . photosynthe\txc . .

pigmerit | “

&

Chlorophyll is the photosynthetic pigment which must be presen.t for photosynthesis to

occur. It is the major catalyst necessary for photosynthesis. A catalyst is a substance that
affects_a chemical reaction but does not enter into it chemically.

Both products of photosynthesis are important. Glucose is important because it is a food

- resource used by animals. Oxygen is important because it is utilized by plants and animals

in the respiration, of their food. Since the maintenance of adequate food supplies and
atmospheric oxygen is essential to life, photosynthesis is considered the most important
chemical process on earth.

—~ ;

VOCABULARY . o e

"Autotrophs—organisms capable of symheslzmg protoplasm fromr1 morgamc substances.
Cataly{t—a substance which regulates the rate of a chemxcal reaction thhout being used-

up in the reacuon. - & "
Chlorophyll—the green pigment present in plants needed for photosvnt’ :
Ecosystem—a community of organisms interacting with each <! ‘ ~meént in
“which they live. . ~ "
E-iz; e otein-like catalyst produced by living ells.
Glugose—a simple sugar, C{H; also termed-deXtrose or grapg sugar.
Inot?ganic 'materials—substances numems) ch promote growth and developf'nem in
organisms.

Photosynthesns—process of plants by which energy-rich orgamc eofhpounds are made -

" from water and carbon dioxide using sunlight as the energy source.

Photosynthetic plgments—chlorophylls, xanthophylls and carotenes found in plasnds,
they are involved ip photosynthqsls :

Protoplasm—refers to the complex, constantly changing system of substances that estab-
hsheuhe living condition. ' : :

Respiration—a series of complex oxidation-reduction r. reactions whereby lifing cells obtain
energy through the breakdown of orgamc materials and in which some of the inter-

. mediate materials can be utlhzed for various symheses

e

Activity;: PHOTOSYNTHESIS AND LIGHT

]

A
Ob]ectwe _ »
To observe the effects of light and dark on a gre_e,n plan&t . . )
4 3
M‘/ ’ . ' . ) ,
v 3 9
N Yo R
~ A .
R At oo :
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Materials

2 corn or bean seedlings per student pair (that have been previously germinated and are
at present from 34 inches above soil level), 4 rulers, marking pens, test tubes, test tube ,
racks,- alummurp foil, Elodea, -paper )

Procedure

. 2

A. Terrestrial Plant—Each student pair should obtain two plants. Label one plant “A”
and the other “B”. Count the number of leaves on each plant. Measure the approximate
helght of each plant. Record your data. Place plant “A” in a closet or any area where light
exposure is poor. After 3—4 days, examine each.pot. Measure the height of each and count

- the number of leaves on each plant.

* Record your ata

Data,Sheet—Photosynthesis and Light

Plant “A” -

Plant “B”

- Day 1

Day 4

Day 1

Day 4

Number of Leaves

Plant Height

. Color of Leaves

COMMENTS
3
‘ \
..
| -
S,
10

N
- -
\ .
-
t "
)
.
:
N
-
L gia®
. N, .
|28 1
.
)
£ -
.
N .
/ 2] %,
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-
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r .
~ . - ' . . . y
' N s .

What color are the leaves and stems of the plant growrr in the light?

-3

Do the leaves and stems of the plant grown in the dark differ fromvt‘h/e of the plant
grown in the-llght‘? ' . <
How do they differ? N ’

*

Which leaves appear to have more chlorophyll?
e ; 3
. Is there a difference in height between_plant “A” and “B”?
\X/hat might ha\/fi\ciused the difference?

’ B Aquatic (Plant—Each student pdir should obtam tw6\2—3” segments of Elodea. Place
each segment into a test tube containing water. Label tubes “A” and “B”. Covc, Pl B”

in aluminum foil. Place each tube in a rack side bv sid " :rthe'r.  in .in'tox o1 uny
area exposed to light. After 4-5 davs rrrove e Liodga from the test tubes. Lay the plants
side by side on a piece.of white paper. E - :

Does the color vary between the plants? i} : .
o1 : . _

Does the size vary?

Why?

A

Do the leaves vary? - &
Can you explain why the plants vary?

_

Is light essential for plant survival? . o

.. Activity: THE ROLE OF CO, AND O; IN PHOTOSYNTHESIS

e

- Objective

To ndte the signiﬁcancé of certain gases to photosyiithesis: * .

\ o
. ) . )
sMaterials \ N . t
A ¥ -

beakers, test tubes, Elodea, Bromthymgl blue, straws . .

Procedure
v -
Students should work in pairs. . R 4

A. Each student pair should obtain three test tu,bes Fill each tube with water. Label the
tubes “A”>#B”{and “C” respectively. In'tube “A” place’a sptig of Elodea. To each tube
add 3—4 drops of bromthymol blue. With a straw, blow into tubes “A” and “B” until a
color change occurs. Leave tube “C” alone. ‘

B |



,‘: 5 . ‘ ) ' C02 + HQO———E—bHZQO; R .h T

. ’ “yneutral acid - , N
T, .7 L {)lue' _ yellow—gr’een
. (SRR / ] - .
Set the tubes in a well llghted area. Observe the tubes for the next hour at 15 mmute
mtervals Record yo}lr datd. . \ . o~

K

. A - . ’
', yo Tube “p” _ 'TubF “B” S Tube “C" -

Elodea + . . * CT

- ’i‘infe H.O + COZ + hromthymol HO + GO, + bromthymo} Hp bromthymol
: N blue - \ blue

e D Ce i . Y

B . . . ‘ - . LY
{% min. : . .

I0min.| - ’ (

45 min. | .

']

1 hr. / .

hat gas is necessary fog photosyﬁthesns to takg place? -
- What'is an indicator? _¢ X

What color was tube “A” after you blew CO; into i7"

* What happened to cause a color change in 1 hour2 "4 N

. ]
L . . -

N . .
Is carbon dioxide used in photosynthesis?_

Did tube “C” change colors? Why?

-

*'Did tube “B” change colors? . - Why?___ =

B
. A A——
7

; ® - :
-+ »WHat gas is a product of photgsynthesis?
* Writé an equation to represent photosyntheésis.

3

U] »°

;-

B. Place a 4-5" sprig of Elodea into'a test tube. Fill the tube ;
with water. Shake the tube to rid it of any bubbles. Fill a
o beaker ¥ full with water. Place your thumb over the top of
' ‘ the test tube, invert it, and place it into the beaker of water.
Remove your thumb. The test tube now becomes 4 gas trap
- (Figuge 1). Place the tube and beaker into a well lighted area
for 1-2 hours. Observed the setup perlodlcaliy throughout .
the time span.
Do you see any air bubbles forming? i ' -
If so, what gas is being evolved? : : Figure 1. Gas Trap -
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N VOCABULARY ACTIVITY FOR CONCEPT A -

'—Hidden' in the letters below are 10 vocabulary words that are related to Concept A. The

, gords‘may be writtert vertically (up-and-down), horizontally (across), backwards, or
fagonally. Try to find ten words.
il -

£ ' b N
b ,
BERR‘C’S,'IP‘UYM’_S Z'»‘§‘T‘ |
virR|[tInlo|r |c [a |~ |1 |c T |O
C‘VRTYUGWQS'JQK,,VM )
dxlcmfa [k [Lr e nfe M vz
B Ls [T |wl|ulo|M|o|T B[R [S.]¥
KLM'-CO'J‘TERSTM,N(') \*
Ix ]y lolz|m oo [P |Q |N-|R |S |W. v\
x |s |E|ofp|c|R|T |6 |Y H J|L J
Elc[x|z|r{a|B|a|r|s |u |1 |P
L'V.W'O»M'E s |y |s]ofc |E |U
\‘B.E'V.W’SA,CTUTPBC
M {N|R|T|o/{L |1 |N]O fo |W |H |Q
M{z[R|s|p|Y|N]|E]|S{R|T [R}S
“’)AI‘YZNOS‘AM\ZPUT‘D’ -
Q MmIMJolr]|T |G |c[s|T M |N|P
ale|B|p{FPur|I I |I|K|N|M]| -~
Blc|u{L|o|r|O]PIH]|Y |L|L [M
>
— &

- . /

Answers: photosynthesis, autotrophs, ecosystem, catalyst,\enzyme), chlorophyll; glucose,
pigment, inorganic, organic ’

<
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CONCEPT'BVF Lo

2 - ~

_ Algae represent one.group  of plants that do not possess true roots; stems ot leaves and
« ‘exist in a variety of sizes and forms adapted for'survwal i t‘helr environment. s i
K

-~
-

Ob]ectwes S, o o . ' ‘
. \Upon completlon of thls conCept, the student should be able ' ,:».' ’ '
. 1 . \at ) . R 4
a. To list the characteristics of thallophytes . T .
b, To differentiite between procaryqtic and- euearyouc cells’
¢ Ta name an algal-group which has procaryotic cells.
- d. To naffte an algal group which has eucaryotic cells o
e. To dlfferentxate between the term annual and- pereniiial. : ©os
f.  To list various for: s of algae. ) Co
g. To list three habitats of algae. ) ' ' VA
h. To listtwo physical factors which affect growth
i. Tolist two adaptations of the seaweed thallus to the environment. .
j. To state various characteristi¢s used to divide algae into major divisions. .
- K. To discuss the 1 importance of algae to the ecogystem. . P :
. 1. To state the economic 1mportance of algae. ‘
, - ALGAE
Diversity among marine plants is quite ebvious within the thallophyte group ®alled
algae, the grasses of the sea. Algae exist in more forms than any other group of living )
things. .

Algae are the simplest plants. Thé blue-green forms are composed of procaryotic cells;
all other forms.are composed of eucaryotic cells (Figure 1). Structural characteristics:range
from the microscopic, unicellular forms {Plexrococcus) to those with millions of cells, such

as the giant kelp(Figure 2). Chlorophyll and other pigments are localized in chloroplasts -

of-distinct size and. shape which vary from genus to gegus. The most primitive algae are
flagellated (Figure-2).

Algae are found in many cufious and sometimes beautiful shapes. Some forms resemble
trees and some exist in colonies encased within a gelatinous substance. Cladopbom is re-
presentative of the threadlike alga, while Ulva somewhat resembles a ribbon. En-
teromorpha has separate layers of cells.which give it a hollow effect. Some are annuals, v
others perennials,.so they look different dyring.different seasons.

Algae produce their own food by photgéynthesis, and they nourished by substancts ‘
gac p YyP y t/e

suspended within the water which surrounds them. These plan must not be exposed to

air over a very long period of timg, for they will wilt. a o
Water is by, far the most common habitat of algae, but they may also be found o on tress,.

rocks, in animal bodies and other places Algae are worldwide’in’ distribution and different

species are endemic to certain environments. Each ocean has its own distincuve ﬂora, and

if one species of algae is represented by a very high percentage in one ocean, it will hardly

be found, if at-all, in the others. Of 811 the algae fdund in the coastal waters of the United

States, only 10% is found on both coasts.

]

-
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B. Eucaryotic Cell .
Figure 1. Typical procaryotic (A) and eucaryotic (B) cells
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v Phys1cal factors such as dlfferences in sallmty, tempera'{ure, available ight, pollutlon,
wnter currents, w‘a’wes, and shoreline type dictate how well an orgams will live. A very
~ harsh s enm;onment may even limit the presence of seme orgamsm in specific localities. -
v USualf“}frparmE’al:gae are limitéd to the coastlines®of the continents because of the light
- factor. ,'Iy'hese plﬁnts may possess very highly. adaptive anatomical featurés that allow them
' to exist ift Phis- shorelme environment which is constantly being washed by wave action.
. Many plants will be torn loose and can be found ﬂoatlng in the upper waters almost any -
place in the world. ' ’ ;
Algae w1ll not be found in the deeper habntats because the light i intensity is not great B
" enough to sustain photosynthetnc activity necessary for food productlon
We can divide the coastline into thrée areas “that will support algae--The- subtldal area is
" below the low tide level and here the extremes in light,’ “Neat and violent wave action are
~_ held to'a minimum. The' mtertldal area is exposed for, abgut a 12-hour period of dry1ng
- "and a similar submergence once a day along the Gulf Coast. The supratidal area is the area -
o above the highest tide that receivies the spray from the high tides. The subtidal and inter-
* tidal areas usually support the greatest algal populatlons A S
-If there are alterations along the shorelme such as concrete pilings orother objects, there
- may add1tlonal areas where algae may be found These areas are usually very r1ch in
i'algal ora. ~ :
3 SeaWeeds represent the large marine algae. These look somewhat like. the h1gher land
Fooo. ~plants‘ but they are quite different in that they do not have roots, stems, or leaves. Y
 sweeds are well adapted fot the marine habitat, They usually grow near the shore where.
they attach themselves to rocks, oth%r ob]ects, or to the bottom- by hqldfasts wh1ch look
. like roots (Figure 2) Their- bodies ate generally quite flexible, and some have air floats that
v - help them stay near the surface in order w-get sufficient light { for photosynthesls through
thé shallowsugter, .
Each part of 2 seaweed has very. SpCClﬁC functions (Figure 2). The body, or thallus, may °
-consist of a simple ﬁlament, a branched filament, a hollow tube or bladder, a bushy tuft of
cyllndrlcal or flattened bnﬁi’ches, or a simple or compound blade; sometimes called a

.

e,
Twh

@ .  -lamina. Attached to the thallus is the stemlike stipe. The st1pe varies.among species, but ip |
L * eachitis hlghly adaS;ed for its important role of holdlng thte. plant’ together agairf3t the.’
- " forceof moving water (Figure 2C; D) Some species have floats, called bladders which

‘help themggay afloarin order to receive enough light. At the other end of the stiffe the .
aptly nam®d holdfast does just that, holds the plant tightly to its anchor. Unlike a rdot, it
does not transport water.and nutriénts. In sand and mud habitats, such as those foupd in
. the Gulf of Mexico, some Rlants have holdfasts that surround and attach to sedishent partr—
o cles to form an anchor within the.loose substrate. : :
Algae are bf enormous importance to the ecosystem. They produce five time§ more
_matter than land plants, and this mattér is food for d great variety of animals, febrh the
rotozoa to humans. About ninety percent of the photosynthesis on earth'is carried out
%y algae, so they are great producers of oxygen, too. :Algae also are contributors to human
knowledge of brologlcal processes; for the1r s1mp11c1ty of structure léfids 1tself well to labo- '
ratory study.’ ' : o e ' Cote e ‘
~ The algae are organized into d1v1srons based on differences in ce‘ll type, ph0tosynthet1c
o pigmerits, nature of food stored,,2 and other characteristics relating to morphology and
T o motlllty Table 1 lists vanous char.acterlstlcs used to. d1st1ngu1sh the lelSlOl’lS of algae.
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TABLE1 .

The‘Divisions o.f'Algae and Their Differcntlati_on (Bold, 1973).

DIVISION

Common Name

Cell Type

Y
2%

! - - *
* Food Stored -

s

. Pigments

Cyanophycophyta) Blue-green algae -

-

3

Procaryotic ~ -

C&anophycea’n Stah

-

.- Chlorophyll (a,5)

Carotene (2)-

)can;lwphyl‘l
*Phycocyanin

" . *Phycoerythrin

Chlorophycophyta Green algae

: Euo;ryotic

[y

.

-

- Starch

~ *Chlorophyll

(a.b)
Carotene (3)
Xanthophylls (4) ‘

Brown algae

l’haeophycophyta

4

-Eucaryotic

Mannitol
(lamiinarin) -

: Chlorophyll
. (a0) ,

Carotene ()
Xanthophylls (6)

*Fucoxanthin

Chrysophycophyta Golden algae - ¢

Eucaryotic

Oll
(Chrysolam anan)

- Chlérophyll

(a,ce)
*Carotene (1)
*Xanthophylls (2)

Py;rhol;hycophyta

.
2 i
L4 1

e
o

Dinoflagellates

Eucaryotic

= -

Starch & Oil

Chlorophyll

~(a,b).

Carotene (1)

- *Xanthophylls (sev-

eral)

Rhodophycophyta _\&e'd algae

7

9

v -
Eucaryotic

Floridean -

. Starch

.Chlorophyll
(ad, c)
Carotene (1)
Xanthophyll (several)

~ *Phycocyanin

*Phycoerythrin

"Impa‘n color to the' algae.
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VOCABULARY '

Algae—unicellular or multicellular photosynthetic plants which do not have roots, stems
or leaves. o . o h

Annual—a plant which completes its life history within a'year, ) :

Bladders—*“air bladders”, “floats”; structures op certain algae which increase buoyancy so
that the algae can float on or in the water. They are morphological adaptations to insure_,
that the plants are exposed to sunlight for photosynthetic processes. ' _ g} ‘

Chlorophyll—the greenphotosynthetic pigment found 1n plants. %

Chloroplast—a membrane-bounded area of cytoplasm containing photosynthetio mem-.
branes (lamellae). ' ~ v ' é

Ecos §tem-;a community of organisms interacting with each other and the envirpnment in .
which they live. . : . .

Eucaryotic cell—cell having membrane bound organelles (nuclei, Golgi apparatus,
mitochondria). ‘ 2T . '

Flagellated——bea&'r?g&;lagella; whiplike projections of cytoplasm used in locomotion by T

certain organisms or sex cells. : . .
Flora—the plants ot Plant life occurring in a g?}xn locality. The predominant marine flora
are floating phytoplankton, attached near shore algae, and marine grasses. '
Habitat—the place where an organism lives. , '
Holdfast—an attaching organ of some algae. L
Intertidal zone—in the marine environment, the area of the shore that is periodically
covered and uncovered by v.vater: ' ‘
Lamina—a simple leaf-like structure; the thin layered thallus of some alghe.
Perennials—plants living three or more seasons. , : .
Photosynthesis—process of plants by which energy-rich organic compounds are made
from water and carbon dioxide using sunlight as the energy source. :
Procaryotic cell—cells lacking membrane-bounded nuclei, plastids, Golgi bodies and
mitochondria. Blue-green algae and bacteria possess procaryotic cells. ‘
Seaweed—large, marine algae such as the kelps. ‘ | o -y

"' Stipe—the portion of a kelp between the blade and base (holdfast).

- Objective

Subtidal zone—the area of the beach that lies below the high tide line. v

Supratidal zone—the area of the beach that lies above the high tide line.

Thallophyte—a plant having a body without roots, stems, or leaves. - ,
Thallus—a plant body with no .true roots, stems, or leaves; the flattened body of some o +
- lower plants. R ‘ . :

4 s

Activity: Plant Pigments . . o L

L]

Marine algae and terrestrial plants contain chlorophyll, carotene, and xanthophyl pig-
ments. These pigments can be easily extracted from plant tissues and separated fromeach = - -
other. The pigments differ in color which allows for easy identification. -

.‘u‘
-

To extract plant pigments from live tissue and séparate them into groups based on color.

1
3
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.M ateruzls

paper chps, test tubes, corks, test tube racks, strips of chromatography or filter paper,
‘scissors, pencils, blender or mortar and pestle, developing solution (8% acetone, 92%. -
ether), splnach leaves or algae, toothpicks, ethyl alcphol (95%)

Procedure !
. . S X
A. Pigment extraction - ’ o :
1. Place the plant materials in a blender. Ld , )

Estimate the plant volume. b

Add 3—4 volumes of the extracting solution (95% alcohol)

Blend for approximately 2 minutes. Plant materials should appear homogenized.-
Allow the plant debris to settle. Pour the supernant (the upper layer) through
general purpose filter paper to remove the plant debris.

6. This supernant contains the photosynthetic pigments. Store the plgmengn the
refrigerator in the dark untll you are ready to use the material. Be sure to use a
covered container. :

B. Certain pigments can be separated from each other due to their differential solublllty
in various organic solvents. :
. Place about 1 inch of the chlorophyll extract in a test tube. -

2 Add an equal amount of ether to the tube.

3. Shake the tube*and set it aside. ' —_—

4. Allow the layers to separate. :

e

. Which layer is on the top, alcohol or ether? C - :
Ln which layer is the chlorophyll> | ‘ ik 'How could you
tell? ‘ . =
What plgments are in the other layer?

Why were you able to separate the pigments this way>

<>

C. Plant pigments can also be separated by paper chromatography.

1. Cut astrip of chromatograph paper or filter paper large enough to hang in a test
tube from a paper clip inserted into a cork without touching the sides or bottom
of the test tube (Figure 1).

2. Mark the paper at approximately ¥ of an inch from the bottom of the paper with
a pencnl (Only use a lead pencil. Ink will travel up the paper with the solvent.)

3. By using a tooth pick, place a drop of pigment extract on the pencil mark. Let
dry and repeat several times.

i 4. Add about ¥ inch of the ether-acetone solution to the test tube
5. Hook the strip of paper on the clip. .
6. Carefully place the paper into the test tube. Be sute the pigment spot does not

touch the developing solution in the test tube. \

7. If necessary adjust the hook to avoid thepigment spot from entering the solvent.

8. Periodically check the set-up. Watch the developing solution rise and the separa-
tion of the pigments. . .

“If you do not have a blender, the plant maténal ¢an be ground in a mortar and pestle to which some sand has been added.
- Add some alcohol and empty into @ container covered with aluminum foil. Add 3~4 volumes of alcohol and let steep
ov ermgh( .

5

' 3i
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Aruitoxt provided by Eic:

{

Figure1.

_ carotene, orange ’
-xanthophyll, yellow

.chlorophylla .
—chlorophyll 4

’

9. When the solvent edge reaches the hook area remove your cl;romatogram from
the tube. Note the colors.. ' -

What colors do you see?
What pigment does each color represent?

-

r

What pigment traveled the farthest?

. . . w .
Which pigment traveled the shortest distance?

3

&

VOCABI&LARY ACTT}’ITY FOR CONCEPT B

Hidden in the letters below are 10 vocabulary words related to Concept B. The words

Answers algae, chloroplast, flora, seaweed, thallophyte, stipe, procafyote, bladder,

chlorophyll

v
v,

ACDEFBHIJ‘KLMOABZDE’T
Rlo|n|M|B|r|e{afs|w|e|r [T |u |y [z o |a|u
clulrlolr]|olp|L{a|s{®|mMlofa|T [w]T |R |X
wis|p|F|r|x|clelc|B|a|T |y |u|zlz M| ]q
pla|p]c|vislsfalr]ofL {F L |k [B |M|n (B |L
Elr|{T |y |x|zivielm|n|s ol |am|in|c|viw
slrRjwlcjcluls|n]aiM]|c Tl |u |1 |o o |P |E
Blr(win|Ejo|a{n|T|w]E R |T o [a |1 Ju |M |1
clvis|L|E|R[a]s |c|u|T |k |L M o ]r |Q |Y |E
xlc|vilofrlud{r Mz fo|Yy |Elr Jo |ju |p |w |R |c
x[r{r{r|ufzlolp]c|ciu|s|e|a|w]e]e D |r
Mo M fo|r |y Jo|mis|v|p |clw]|E|r [0 o [T
cle|r|p|rRlOo|c|a|r Y |o|T [E Mo |E"|R |T |Y
clairja(m|nfojolriu|L Tl ir |1 |5 |M N |T
civir|yle|r |z |olp{w]|L |E|r s |D |F lc |P |T
AlB|BYL [A|D ID |E |RSE |A [R [T |M |O |JP |W |E |T
clelr|r |uiM |nlofrlo|u [E[R [T ]Y [0 [P |Q M
Blojo|rIslT|mMirlqls|r iz |p |E|[W]EIT |1 |O

32

A

may be written vertically (up-and-down), horizontally (across), backwards, or dlagonally
: Try to find the 10 words. )
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VOCABULARY ACTIVITY FOR CONCEPT B

1
Below you will find scrambled vocabulary words that are related'to Concept B. Un- |
scramble the letters of each word and write it in‘the blank provided. Notice that some
words have letters circled. If you write eath of these letters,down in order you can spell '
the “mystery” vofabulary word. . ; / : '

1.s+a d h@l_‘o t |

, f.ega@a _ 3

-
. 4.e()d b a d I ¢ ‘

5n(@n al us
What is the “mystery:."i vocabﬂtlxlary word?
'1.®i p s e, | -
2. b i@ a t a-t . " | ] —
3.g e _IQa o
4. m a n 1 a -
51 a t r 1 tfo@' ,“l
6sadfh@tl -

- 7.r ¢ a@-o r oy t e .
8. s u l@ a t |l .

-

917 p c h@r o h 11

10;h'o®0pyn5theiss

11.w@d,e a s e

What is the “mystery”. yocabulary word?
*

[
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VOCABULARY ACTIVITY FOR CONCEPT B
Try to work this crossword puzzle by using Concept B vocabulary words. /
Plant life of a given area. !
The place where an organism lives.
A plant body without true roots, stems, and leaves
Large marine algae as the kelps. . :
An adaptation of the thallus of some algae used for attachment. v
Structures found in some algae which increase buoyancy, floats.
A green photosynthetic pigment. -
A plant that completes its life history in one year , .
The portion ofta kelp between the blade and holdfast. :
Does not have membrane-bounded organelles " R /
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./ CONCEPT C

7

color and store starch as a food reserve.
P . . i ) .
3 Objectives 2,

The-gré'en algae are a diverse group of eucaryotic alg£l forms which have-a grassy-gaeen

Upon completion of this conbef»t, the student should be able:

To name the food reserve of green algae.

a.

b. To explain the life history of one green alga. -

) c. To state the dominane pigment in green algae. ? .

] d. To state theimportance of green algae to the ecosystem. '
4 «e. 'To name general habitats of green algae. ’

f. To give two human uses of green algae. -

g. 'To identify two genera of algae found in the Gulf of Mexico.

‘GREEN ALGAE -

y

‘Green algae belong to Division Chlorophycophyta (Greek, chloros, green and phykos,
seaweed and phyton, plant). f£. - ' )

Quite descriptively named, members of this division are grassy-green in color due to the
photosynthetic pigments chlorophyll  and §. Diversity of form-and size makes this one pf
the mP}t attractive and interesting of all groups of marine flora. These organisms vary in
size from microscopic (Chlamydomonas)to unusually large (Codium magnum, of Mexico)

. forms, which sometimes attains a length of more than 8m. Most species are small, un- -
' noticed, except as floating masses of “green scum” or as c}us;eicd growths on rocks and
other objects. Some forms require microscopic examination to determine.species, but most
genera can be determined, even by an amateur, b¥¥size, shape, and locality.

The structure and life cycles of the green algae are similar to those of higher plapts. Each
cell has at least one chloroplast, the site of photosynthesis. Food is stored as starch. Like
bryophytes and vascular plants, green algae have firm cell walls. For these reasons, many
scientists believe they are directly related to the evolutionary line from which the bryophy-

* tes (mosses) and vascular plants (ferns and flowering plants) arose.

There are at least 7,000 known species of Chlorophycophyta. While most are aquatic,
only about 13% are marine. Members of this division are very. common along the whole
Atlantic coast. Some species of green algae are found where freshwater and saltwater mix,
and several freshwater species are common to the Gulf coastal region. Members of
Chlordphycophyta are rarely found belqw a depth of 10m because of their requirement of

# light. . v _ ‘

Members of this division are véry important to the ecosystem. As primary producers,
green algae are vital elements of food chains. They provide food for many animals, both
microscopic and macroscopic. They benefit man both directly and indirectly. Some forms
of green algae are consumed by humans in salads and some are eaten as marine vegetables.
Some forms are valued as livestock food. Green algae are also extremely important for their
release of oxygen, a by-product of photosynthesis. ' 4

24
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. Sometimes green algae are consxdéred a nuisance, for they form an algal slime on boats,
rocks, piers, and other ob)ects But their posmve value far outwelghs the inconveniences
they cause. C -

Green algae reproduce by both sexual and asexual means. Filamentous forms may re-
produce asexually by fragmentation of filaments. Two types of asextsal spores are pro-
duced by certain species. The motile spores bear flagella and are called zoospores.
Aplanospores are nonmotile. Spores are produced either by simple differentiation of the
é/; _contents of a vegetative cell, or by, modification of a vegetative cell into a sporangium.
Sexual reproduction in green algae involves the union of gametes which may be motile
or nonmotile. Typically, marine algae possess flagellate gametes. Isogamy is a type of
sexual reproduction in which cells of equal sizes (isogametes) fuse. When flagellated sex
cells of unequal size (heterogametes) unite, the fusion is called anisogamy.
The life history of Ulva, the sea lettuce, is representative of marine forms in the division ' *
(Fxgure 1). An alternation of generation occurs between an asexual generation and 3 sex-
ual generation. The asexual plant is diploid and is called a sporophyte. The sexual plant is
g haploid and is called a gametophyte.The alternation is called’isomorphic singé both'the
gametophyte and sporophyte are 1dennc¢l in appearance. The sporophyte (2n) produces\
zoospores (4 flagella) by meiosts.which develop into male or female plants (n). The
gametophytes preduce biflagellated gametes (n) of different sizes (heterogametes). The-
male plants %ce small gametes, hile femal€ plants produce larger gametes. Therefore,
© Ulva is unisex@i¥Fhree types “of fllants are. produced; a diploid sporophyte, a haploid

, . female gametophyte,\and a'haploid male gametophyte.

Green algae are grimugily a freshwater group. There are only a few, marine planktonic
members. Most members are macroscopic algae Species found in the Gulf of Mex1co are
shown in Figure 2. - oo .

J

: X?
m / 52
_ _Sporophyte~ g. (n)\ Isogamete ‘ & i
' d Zoospores i
' GametOphyte :
\ .. ‘ ‘ § (¥ Zngté @é,)

Chloroplast

Gametangium .

Zoospore

- ¢ . Zoosporangium /\
X #f Isogamete metophyte
Zygote O_ , ) Meiosis—
N , / N
() SdZ ,f ;
\ Fusion - ! Y ' ’
| (2n) )

A. ULVA

Figure 1. Modes of reproduction of two green algae. (Adap
: Abbott, 1978) “\

B. ULOT)QSZUX W Holdfast
d from Mullér, 1969 and

o~

Ny

4
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y ’ Caujema
prolifera

Ulva lactuca

)
38

Figure 2. Several green algae common ithe Gulf of Mexico.
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VOCABULARY

Alternatton of generatlons—a type of life cycle in which the asexual reproductlve stage
alternates with the sexual reproductive stage. ! -
Anisogamy—a type of sexual reproductton in Whlch unhke gametes fuse. -«

Aplanospore—a nonmotile spore in algae.

Asexual reproduction—reproduction without the joining together of two cells.

Biflagellate—having two flagella. +

Chloroplast—a cell plastid containing chlorophyll on the lamellae. *

Dlplmd——term used to denote a cell and/or organisms contammg a full set of homologOus
pairs of chromosomes. L

Flagellum—a whiplike projection of cytoplasm used in locomotionfby certain organisms
or sex cells.

Food chain—sequence of orgamsms (producers, consumers, and decomposers) through
‘which energy and materials may move in a community.

Fragm Ftatlon—an asexual type of e]eproductlon w-hereby pieces of an orgamsm may”
break’off and develop into a wholé organism .

Gametes—male or female reproductive cells; sex cells.

Gametophyte—the stage that produces gametes in an organism having alternation of gen-,
eration.

Haploid—a term used to denote a cell and/or organism containing only one chromosome

. of each homologous pair. .

Heterogametes—male and female gametes that are unlike in appearance and structure.

Isogametes—male and female gametes which are structurally aliké.

Isogdmy—atype of sexual reproduction which results from the fusion of like gametes
(isogametes).

Isomorphic—having 1dent1cal morph'ology

Photosynthesls—the process by which certain living plants combine carbon dioxide and .
water in the presence of chlorophyll and light energy to form carbohydrates and release

oxygen. ¢

Sexual reproduction—that involving the union of two gametes. /

Sporangium-—a structure that produces spores.

Spoke—an asexual reproductive cell.

Sporophyte—the stage that produces spores in an organism having alternation of genera-
tion.

Starch—a complex, insoluble carbohydrate built up from molecules of glucose.

Unisexual—having separate sexés; male and female. '

Zocaoo’re—a m0tile&sexual reproductive cell formed by nonmotile organism.

3 | )
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minol gy of green algae . - .

e

Sexual reproduction with fusion of unlike gametes.
A motile, asexual body.

Reproduction without the fusion of two gametes.
A plant that produces spores.

Having two flagelfa.

s e

- ACROSS

. - VOCA.B{JLARY ACTIVITY Foﬂ CONCEPT G

Below is a crossword puzzl’e contaming Words asscfcmted with the reproduction ter-

o7 - } -
1. Nonmotile spore :
2. Fusion of like gametes. ) P
3. Having one sex; being of one sex. ' .
— .
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,SA'.-_“’ .’ . '..a.*_ -v CONCEPTQD .'g'l . t _ ‘4,;

" Brown algae are macroscopic thallophytes which store lamrnarln as a food resérve. They el
are brown due to the presence of fucoxanthln, a brown xagthophy!ll plgment, which masks o
the green of chlorophyll in'the pla,pts ' .

C e . "
e . ) e
Ob]ectzfves S o ' :

»

,Upon completlon of this concept the student should be able o R .,

E X A {
P . . ) . o

“a. To name.two characterrstlcs of the. Dwrslon Phaeophycophyta
b. To describe how'the kelps floar. P -
c. To describe the typical habitat of brown algae. : : N RS
d. To list three economical uses of the brown.algae and their components.  S____ L
e.. To identify, recognrze and grve the function of the anatomlcal features of the brown =~~~
algae e - ’ - . -
f. Togive two examples of brown algae found in the Gulf of Mexico. o
g- . To state the importance of brown algaeto the ecosystem. N
. v BROWN ALGAE \ o
The brown algae belong to Drvrsron Phaeophycophyta (Greek pb@zos, brown phykos, D
.. seaweed and phyton, plant). - \- .

. Brown aae, true to their name, are usually a deep, rlch brown This color 1s attrlbuted
1gment,.fucoxanthm, which masks the presence of chlorophyll. How- . .
ies, the pigmentation makes brown algae hard to ldentrfy, for itimay

to an accesso
ever, in some Sps

“have a greenish brown color.

Cytologically,.the brown algae resemble the § green algae Both have well- deﬁned cell.
walls and distinct or elles. Reserved food is not easily observed, because it is'in a dis-"*
solved state as a carbohydrate (laminarin) or as an alcohol (mangitol). . .

_No pther group of algae exhibits the range in form, size or complex1ty of structure as

. ‘these algal forms. Brown algae range in size from microscopic, filameftous forms less than 3

2mmin length to giant kelp which may have fronds more than 100 m long. Most are~
maeroscopic; no unicellular, colonial, or unbranched filamentous species are known. Some »
of the brown algae, such as Sargassum, approach the vascular plants in complexrty of - '
organization of vegetative parts.

The brown’ algae are almost entlrely marmc Of the 1 500 known specr less than 1%.

of exposed shores, they also occur in some areas as consprcuous salt-mars
Structurally, some of the brown algae have the most complex plant bodies, of all the -

algae. The typical thallus consists of a holdfast, a stipe, air bladders, and blades (Frgure

1). The holdfasts allow for attachment to rocks or reefs of the intertidal zone or oceanic R

bottom. The air bladders are flotation devices which-allow the kelp blades to float on or in- //

the surface water where sufﬁcrent light for photosynthesls exrsts
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Aruitoxt provided by Eic:

.B 'Nereocystis . -
“bull kelp” o

N

br,artchlng stipe
air bladder
’ Y

‘A. Laminaria— l
mature sporophyte

w 'C. Fucus -

v

w S ~ “rockweed” ho‘.dfaSt #
Flgure 1. Hbit sketches of three brown algae showing modlﬁcatlons and environmental
adaptations. (Adapted from Muller, 1959) ' CL R
S~ . . . »

Most brown algae reproduce by alteration of génerations, involving both sexual and

' % asexual forms. Brown algae are important to the ecosystem for they prov1de food, shelter,
. spawning grounds and a-substrate for many marine animals. - .

Economically, too, this group is very,important: Kelp:is farmed in some parts of the
world and processed as food for humans and other animals: Brown algae are also_ used for |
fertilizer. A large industry Has gréwn-from extracting,a cell wall. component called algin
from which salts known'ad alginates are manufactired. These are used'in the manuficture
of séaps, paints, leather finishers; insecticides, toothpaste, llpstlcks, and medicines. Algm
is also used as a stablllz,er in food products. and as a clarlfymg- agent in the productlon of '

beer-,_ _ B . N 1



_ Several species of brown algae are important to the Gulf of Mexico. Among the'forms
.~ found in the Gulf of Mexico are Djctyota dichotoma, Ectocarpus conderroides, Ectocarpus
/ * siliculosus, Sarg-assum fluitans, Sargasgum natans, and Sargassum filipendula (Figure 2)..
These species attach to rocks, shells and other permanent structures. Sargassum fluitans
and S. natans are pelagic species which drift into the Gulf of Mexico from the Sargasso Sea.
- The Sargasso Sea is a water mass bisected by the Tropic of Cancer in the western Atlantic
- Ocean. The abundance of S..fluitans and S. natans in the Gulf of Mexico probably depends
ot the amount gftllsturbance inflicted by tropical storms and hurricanes on floating masses
.of this seaweed¥n the Sargasso Sea. Entire plants and plamnfragments are torn loose and
carried away bytides and currents. -

]

C. Eetocarpus , A PR - . D. Sargassurrz_

N4

Figure 2. Habit sketches of some genera of brown algae found ig the Gulf of Mexico.

VOCABULARY

Air bladders—structures on certaln algae’ Wthh increase buoyancy so that the algae can
float on or in water.

= Algin—a gelatinous com ound found in brdwn .plastics arld as a food

emulsifier and thickener. ' ' .

Alginates—salts extracted from brown algae; yarmn made from algh i

Blade~in algae, the leaf-like & paﬁ:led portjon 7of the thallus.

Ecosystem—a community of drganisms interacting with each other and the environment in
which they live. &

Frond—leaf-tike thallus of algae. ’

Fucoxanthin—a xanthophyll pigment produced in brown algae (Phaeophycophyta) and
. golden- brown (Chrysophycophyta) . .. p

/ S Holdfast——.—an attaching organ in certain algae. , - . i
- Kelp—any one of the large, tough, brown seaweeds. - R v




Laminarin—a storage product of brown algae; a polymer of glucose and manmtol
Mannitol—an alcoholic storage product of brown algae. :
Marine—growing within the mﬂuence of the sea or 1mmersedlm its water,
Pclaglc—-—llvmg or occurring in the open sea.

Stipe—the portion of a kelp between the blade and holdfast or base.

Thallus—a plant body w1thout true roots, stems or leayes.

VOCABULARY ACTIVITY FOR. CONCEPT D

CompleteAWord C o =

Using the letters of the alphabet given below, complete the words. All words are related ™
‘to Concept D. Use each letter only once, placing it on a dash space. Cross off the letters as
. ,you use them to help keep track, : :

: AB%PD_EEF\Q/I:E-.LIKLLM'MNNO'OPRSS‘ST
B UUXY e |
. - 7 8
. _L__AE_ . 6. _A_INE ,
o . 7 E_O__ST_M
3. _R_N_- 8. T_A_L___
4. _ _ ADE | 9. _AN_ _T_L -
' | | . i ﬂ" ) - - . é
5. _EL__ ~ . 10.F__O_A_TH_N
VOCABULARY ACTIVITY FOR CONCEPTD g

The grids in these puzzles, when solved, will yxeld a defined term related to Concept D.
The letters under the column below the grld go into the boxes directly above them. Your
job is to decide which letter goes into which box. As you use 2 letter, cross it off. Note
that some words are continued from one line to the next. The end of a word is indicated by—\
a black square. - :

st !
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The'red algae of the Division Rhodophycophyt~ ~+ diverse group of ’fhall'ophyt'eS'
which contain phycoerythrin and phycocyanin pig.-.ents and store floridean starch.

Objectives

Upon completion of,t_hi's concept,‘the studenf should be able:

o

To name two pigments other than chlorophyll found in red algae,

a.

b. To describe a habitat where red algae are found. y

c. To name theforsd reserve of red algae: /

d. To distinguish a ¢oraline algae from a noncoraline algae. <
e. To list two ways man uses red algae and their products. {

Y\
0

| o \ RED ALGAE _ - o
Red algae are members of Division Rhodophy.ophyta (Greek, rhodon, rt_zd‘, phykos, sea-
weed and phyton, plant). e o ’
Algae in this division range in color from pink to rosy-red to reddish purple. Their color
~—Js a'result of two factors. First of all, there is the pr_e‘sence_ of a substance called'phyco+ .
erythrin, a red protein pigment whose presence masks-the color of chlorophyll. Secondly,
/ _a blue pigment called phycocyanin is also present. The abundange of these pigments varies

e

34 . = \ - ok




&
inversely with the intensity of light. So red algae near the surface are lxghter in color than
the dark red species found i m deep water.- Sometimes totally green species aré@found, but lt
is not usually difficult to separate the;e from members of the Divisions Chlorophycophyta
and Phaeophycophyta. L

There is great diversity in size arxd form among members of.this division. There are only ‘
two known genera which are umcellular, and very few colonial forms are known to exist.
Most red algae are composed of filyments but sometimes this trait is congealed because the
filaments may be pushed together very tightly. Some filamentous species are quite dellcate
Other species look like long thin sheets; many are coarse and ropelike. The longer species
of fleshy red algae occur in cool, temperate regions. In tropical sias, however, the red algae
are mostly small filamentous plants. They grow more deeply submerged than the brown
and green algae and are almost exclusively marine.

A number of red algae become heavily encrusted with calcium carbonate. These coraline
algae are very important in the buxldmg of coral reefs in-warm water. These algae wsually
form the principal cementing agents in the reefs. : a .

About 98% of the 4,000 known species of the Division Rhodophycophyta is marine.
Unlike the brown algae, the red algae are most commonly found in temperate gnd tropical
waters. Various species of .these algae occur from the highest intertidal zones to the lowest
limits of light penetration (175 m) Their accessory pigments, phycoerythrin and phycocy-
\xnin are able to absotb light of short wavelengths and transfer the energy to the .
rophyll pigment for photosynthesxs‘ Red algae usually grow attached to rocks or other
algacd\Jhere are few ﬂoatmg forms. . .

Cellular Structure of red algae includes typical organelles, such as plastids and nuclei.
The cell wall may betransparent. The reserve food is a nonsoluble carbohydrate called -
floridean starch, which is not associated with plastlds

Both sexual and asexu.  production occur in red algae: However, sexual/eproduction
is more’commo~  +’ is g. erally more complex than in the brow n and green algae.’ '
Red algae arc aportant part of food webs in saltwatérs. Some species are harvested as -

a direct food source. This is particularly true in the Orient where they are eaten raw as
' marine vegetables and also used in soups. < ‘
Economically the red algae are important, mainly because of their extracts. The extracts
agar agar and carrageenin are polysaccharides. They are used widely as gel- formmg sub-
stances. :
Several species of red algae are important plants in the ecosystem of the Gulf of Mexxco
racilaria foliifera, Agardbiella tenera, Spyridia filamentosa, and Hypnea musciformis are
red algae which form extensive seaweed beds in Mississippi (Figure 1). These macrophytic
algae form lush growths amid sea grasses to create a habitat and nursery area for a diverse
group of marine anrnals Thus; they help in providing food and shelter for marine organ-
isms.

t

VOCABULARY

Agar agar—a gel-forming polysaccharxde derlved from spme red algae It is used to make:.
solid culture media i in mlcroblology o : ;

N
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Carrageemn—a polysaccharide extracted by hot water from certain red algae, composed
- of galactose and sulfate groups.

Chlorophyll—the green pigment present in plants needed for photosynthesls

Coraline algae—those encrusted with calcium carbonate. They aid in reef building.-

Ecosystem—a community of organisms interacting with each other and the environment in.
which they live. -~ - - .

Floridean starch—the stored food product of red algae It is a polysaccharlde found out- -
side of a plastid. -5 ;

’ Food web——an interlocking system of food chains. Smce feyv animals rely on a single "

Source of food'and because no food is consumed by only one species of ammal the’
separate food chains in every natural community interlock and form a web. ”

' Habltat—the place where an, orgamsm lives. - -

Intertldal zohe—ip the marine environment, ‘the aréa 9f the shore that is periodically” -
covered and uncoyered by water.

Macrophytic—big plant; not microscopic.

Marlne——growmg withiri the influence of the sea or immersed in fts water.

Phycocyanin«—a blue protein pigment of blue-green and red algae:

. ‘Phycoef,ﬂhrm—a.red protein pigment of blue-green and red algae. -

Polysacchagide—any carbohydrate that can be deconﬁosed into two or more simple
* sugars by hydrolysls ;
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Figure 1. Species of red algae common to the Gulf of Mexico (Adapted from Dawes,
1974). :
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ABULARY ACTIVITY FOR CONCEPT E .
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«~ Definitions: S N

1. A gel-forming polysaccharide derived from red algae
%2. Plants of the Division Rhodophycophyta.

. 3. The stored food product ot red algae. ’ S , Te
. 4. Algae encrusted with calcium’carbonate. -
5. Hot water extract of red algae. "
6. The place where an organism lives. . .
7. A red protein pigment of algae.
- 8 Growing immersed in.sea water. . . PRE I ‘ SN
¢~ " 9. Green'pigffient of plants. s A - ' ' ‘
Activity: Pressing Algae C

A great variety of algae are found along the seashore.” If you press and mount algae -
. you collect them, you.learn moru\aE%pt them. Mounted algae also make agigecrive a*)r

tions. ) /\ . ) .
\f - ' o o
Materials . . o - ) o .

shallow pa ,(cafeterla trays, work well), waxed paper, typing paper, blotter paper, news-
paper, mountmg paper, hollow -type cardboard two pwces%f plywood, tw belts or a
length of rope” : :

c

Procedure . o / _ N
1. Float the algae in the shallow pafi so you can arrange the fronds<(leaves). Then slipa , ~ . - '

sheet of typing paper under the algae and carefully lift it.out of the water. If this proves -
too messy, place the algae on the typing paper and arrange the fronds as best you can.

o - . ~

. \,
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2. Transfer the specimen to waxed paper by putting a piece of waxed paper on each side of
the specimen. St ; L ’
3. Nextplace a layer of blotter paper and then a layer of newspaper on each side of the
specimen to absorb excess moisture from the plant. T ' -
* 4. Put a-sheet of cardboard oneach side of the papers. Use hollow-type‘cardboard to
- allow for air circulation.
5. Repeat these steps for each specimen you want to press. .
" 6. After you have prepared all the specimens for pressing, place one piece of plywood on
“each side of the stack and secure tightly- with the belts or ropes. '
7. Set the plant press near 4 heatgr or in any other area where there is circulating air.
8. Change the layers of blotter paper and newspaper once a day so drying is thorough.
9. When the plants are.completely dry, glue them to a piece of mounting paper and label.
Be sure to list the'}name of the plant, the placa%&ction, and the date. o

kS

-

)

/ ctivity: Kinds of Algae Found Around the Coast of the United States |

Many species and forms of algae occur in different location$ around the coast of the
United States. Various abiotic factors influence the presence or absence of these organisms. .
Some of these factors include type of substrate, temperature, sunlight, salinity, and water
currents. ) v :

Hardly any species can-be found universally. Many of the larger macroscopic forms are
very common and are worthy of further examination. Even though they are macroscopic -
they are major producers in the habitat in which they live. v ‘
l> ' In the following activity you will try to identify some of the macroscopic forms of algae. -

found arourtd the coastline of the United States. Some of these forms are found along the
.. Gulf Coast and your instructor will emphasize these. There will be preserved specimens of
. theexamples used"in today’s activity lying on the front laboratory table. When you have
difficulty, please feel free to examine-these specimens. . '
. 7

' Procedure

Identify each picture and place the correct name under each illustration. Use the key
each time. This will-improve your ability to successfully utilize biological keys in making
correet identifications of unknown organisms. A short description of many forms of
marine algae follows the algae key. This should be of benefit to you as you complete this
activity. B '

Spécial Note: The algae labeled A, B, and C are green in color. The algae labeled D, E,

» and F are brown in color. The algae labeled G, H, I, J, K, and L are red :ind‘purplish-red.

)

rd

KEY TO SELECTED GENERA OF MARINE ALGAE . :

(A:i;pted from: Humm, Harold J. Key to the Genera of the Common Marine Alge of
Tidewater Virginia. 1967 (Marine Educatioh Mat€rials System, No. 000049).
1A. Individual plants microscopic, although plant masses are usually
visible to the unaided eye; color green, blue-green or blackish- _
f 4 012 1 P e e Cyanophycophyta

’




1B.
3A.
- 3B.

1A.
1B.

3A.

3B.

5A.

5B.

1A.
1B.

3A.

3B.

. 5AC
5B.

7A.
7B.

Individual plants macroscoplc and v1sxble to the unalded eye, al-

LN

though some are very tiny ..., 2 : o |
2A. Plants usually some shade of red.in color, but some are ' /
yellow-brown, olive-green, pusplish-green, or purple .. Rbodopkycophyt
2B. Plants brownorgreen-....... E .3 .
Plants some shade of brown................... P .. Phaeophycophyta’
Plants green ............ e & Chlorophycophyta
. C/)lorophycophyta
'Plants1nthef0rm0faﬂatsheet A 2
Plants flattened and very elongated, or not flattened . ... ........ 3
2A.  Sheet two cells in thickness . ................. vvnennn. Ulva
2B. Sheet one cell in thickness . .................. P Monostroma
Plants consisting of a hollow tube, the wall one cell thick; the '
tube either collapsed or 1nﬂated .................. e . Enteromorpha ,\
Plants filamentous .. .. ...l e 4 -7
4A. Filaments much-branched..... ... e Cladophora
4B. Unbranched singlerowofcells........................ 5 -
Individual filaments microscopic, forming patches on pilings and.
rocks in the intertidal zone. ........... N i Ulothyix
Filaments, coarse.............oiiiiiiiiii Chaecor1orpha
, Rhod@k&m, :
Plants in the form of aflatsheet ................ e .2 3 %
Plants not in the form'of a flat sheet... ..... ... .. . ... 3 & W
- 2A. Plants rose red, with a consplcuous mmub in the center3f - .
the blade. . ... '. P Svvees Grinnellia
%B. Plants purple to brownish-red, very thin, strictly inter-, ;
tidal, especially on oysters, without a midrib....... P Porphyra
Plants delicately filamentous, the main axes of no greater dia-
meter than anordinary pin ........ . ... ... . i 4
Plants not delicately ﬁlamentous, coarser, at least in the main ‘
AXES ... 6
~ 4A.  Plants mOnOSlphOHOUS, uncorticated........... e Callithamnion
4B.  Plants corticated or polysiphonous.......... Nrerieres S
Plants polysiphonous but not corticated .:........... e Polysiphonia
Plants monosiphonous and corticated. . : . . . B Ceramium
6A. Branches of the plant bearing an abundance of fine; red
filaments. .........0ccoieei i e Dasya
. 6B. 'Branches of the plant without fine, red filaments. ........ 7 5 = ,
Tips of all branches with a tiny tuft of colorless filamenss. ... ... ‘ Chondria .
Tips of branches without filaments.......................... 8
8A. Plants consisting of a series of hollow,. barrel-shaped seg- - \
MENLS . vvinrreerennnnn e Champia® -
-8B.  Plants not consisting of barrel-shaped segments.......... 9 ' s
- : 39
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9A. The ultimate branchlets monosiphonous with corticating cells at

A thk nodes only, the : thaig axes completely corticated w ... ...\ . .. - Spyridia
9B. Both ultimate branches and other axes many cells thick. . ....... 10
10A. Plants red to yellowish-red color; the branches with y- -
ros . ‘low center having fine filaments in the hollow ......~7. .. Agardbhiella
Y 10B. Plants with cells in the center, not hollow, usually a pur-
‘ plish-green incolor............ 11
11A. Branches not flattened and bearlng marv smali . _ne-like
branchlets; the main branches often ending 1n a ooked tp ..... fi'pnéa
11B. Branches s :netimes ﬂattened the ultimate bravglles not fineor
spmellke ........ DU S U " Gracilaria
) . . Pha }opbycopbyta
: 1A. -Plants dellcately filamentous, but often large. . . .. .+ e &aocm‘phs
% 1B. Plants not filamentous. ............ ..., e L2
~ ¢ . Plants consisting of 2 broad flat, elomecd blade, long
stipe and a large holdfast.... .......] « ... -+ Laminaria
2B. Plantsnotcowstmsofaﬂatblade O I
3A. Plants Terete, hollow, and unbranched .. .......... ....... 1. 4 )
3B. Plants branched an4 ot hollow XCepE it ai-blal: .. 5 ' ‘
4A. Plants with< . irictions, S&x M giniis largé patches o .
, . ~ covering thelourface ... ooon il e Scytosiphon
% . "4B. Plants witout constrictions, sex organs in spots or stnall ‘
k ‘ PAtChes . ..o e -, Asperococcus
"5A.  Plants very soft, gelatinous, slippery, the main axls 305mmin ‘
o - diameter; usually on eel grass..........c....lviiii.n e Eudesme
5B. Plants rigid, larg¥r, and with some type of air bladder. .......: .6 ‘
6A. Main axes,and branches ﬂattened air bladder intercal-
LAY e E Peens 7
6B A:rabladders spherical, terminal on.short stalks; plants
leaf-like appendages............ oot Sargassum
7A. Branches strap-shaped and with a prominent midrib. .. ... Fucus
7B.  Branches only a little ﬂattened and not divided into a mid- :
. . - ribandblade .......... S S T Ascophyllum
( ' Cyanophycophyta
J 1

1A.. Plants s1ngle celled and solltary, or in colonies of various form;
not filamentous, the cells cocc_g;{l (except in that part of En-
 tophysalis that penetrates shells or limestone where hlaments are"
" prqduced because of the habitar)....... DRI e 2.
1B. Pl:lnts producing filaments, the cells not coccotd + .o vrvnennnn. 3
2A. Cells spherical (except where adjacent cells have ﬂattened
sides), single, or embedded in groups within 2 common
gelatmous sheath................ SRR e Anacystis.
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! 2A. Cells somewhat elongé‘r(pear-shaped often in strata or

_ - cushions, the cells in one mass variable in size ................ Entopbysalis
-1 3A.  Filaments without an obvious gelatinous sheath . .. ............ 4
»~" 3B. Filaments with a sheath. .. .. e e e 5
4A. Filaments forming a regular spiral, wvery small ........... Spirulina
4B. Filgments not in the form of a splral ................... .5
5A. Filaments 3-5 microns in diameter, tip of filament with a 2 short o
taper and tending to be bent slightly. ... ............... P Oscillatoria
’ 5B. .Filaments 6 microns or more in diameter...........c.oove... Lyngbya
N . 4 VOCABULARY
> Co Alr bladder—structures on certain algae Wthh increase buoyancy so that the algae can

float on or in water.
Axis (plural-axes)—a straight line with respect to which a body or figure is symmetrlcal

.~ Blade—in algae; the leaf-like expanded portion of the thallus.

3 Branchlet—a small terminal branch. =
« Coccoid—related to or resembling a coccus (sphere).

+ * Cortex—the outer tissue of a thallus usually including surface cells.
Cortlcated—prowded with a cortex, often by secondary growth from the axis.
Filaments—a thread of cells.

Gelatinous sheath—a sheath of gelatin which encloses a filament or mass of cells.
Holdfast—an attaching organ in certain algae. ' ,
Intercalary—arranged in the same series, as spores or heterocysts occuring in the same
series of vegetaﬁnve cells'rather than being terminal-or lateral; interposed. .
Midrib—a vein-like or rib-like structure runnmg up thé middle of a blade
Mgno phonous—a single row of cells. -
‘Polysiphonous—prqvided with transverse t1ersrof,pa(rallel vertically elonga d cells of ap-
proximately equal length , li
StipeZ-a stalk-like strycture; the portion of a kelp-.between the blade and the holdfast.
Strata—layers. ) . o
-Terete—circular in cross sect10(n : : L '
« Uncortlcated—‘wnthout a cortex,

> N v L.

N
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Aruitoxt provided by Eic:
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'Chlorophycoph};"t’é (Green Algae)

: 2. Three to four inches tall ) .~, ,
S 3. Plants erect—tufted -
' " 4. Occurs as feathery clumps in warm shallow areas
5 Cladophora expansa
1. Bttght green color
_ 2. Plants usually tufted, tangled fiass twisted together
3. Often forming cushions of considerable extent
-I-{hodophye_opllyta (Red Algae) s

EPorpb)lrd umbilicalis (Laver)

Ulva lactucar(Sea Lettuce)

Bright green-flattened sheets, variable in'shape - '
Two cell layess thick

Holdfast inconspicuous

One to three yards wide, tears and fragmel'tts easily
Often floating along bottom

Abundant in shallow bays and shorelme area-

[ T I NIV N

Entermorpha intestinalt's (Litll_(.Confetti, Intestine-like Seaweed)

1. Brightgreen =~ . | ' !
2 Single cells arranged in circular tube

3.. Tubular; inflated above- ta;?_g below‘, intestine like -

4. Solitary or gregarious
5. Free floating or attached

4 [
i .

Entermorpha linza
-
1. Similar to Enteromorpha mte’fﬁ{zahs‘

2. Blade flatter, often with a crisp margin
o~ N = c

l?rydpsis plumosa i
: o

1. Cdlor: light to olive green

"Color: varlable—pmk to r0sy purple

Four inches to two feet long by three to four inches w1de

1.
2.
3." No midrib present
4.

Strap shaped to semi-circular, resembles Ulva or Sea Lettuce

- - IX
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- 5. Can resist drying'on beach for short periods o SR
6. Abundang in early spring to Juné . : IR A '.'
7. Well knopy edible algae. High protein apd vitamin B & C content. o
8..Popular ngllsh food. When boiled, the resultmg ;elly is covered w1th éatmeal and

frled s is called “Laver Bread »o

_‘,.iaysg pedicellata (Thick Seaweed)

1. Color.: light to deep red purple L _ \ ) _T . .
? Sixtoeighteeninchestall g =% N :
« 3. Feathery, alternately branche.d;’ofteft'd%nuded: below

-~

'4. Small disc-like holdfast , - LT T S " .
Gmmellza americana (Grmne}l s Seaweed) | o e o
- T " - N ’.l.' .. {‘, . T ,. . . :
& 1. Plants usually s1mple pmk blades jl A : L :
2. Prominent midrib- . . - - T o '
, 3. Dark nodular sporang;a 3cattered on blade. appear as dark spots .
4. Occur in warm-quiet Water at moderate depths - 7
5. Occurs in c1rcular.elusters, often torn free and ﬂoatlng in drlft .
' Ceramium strictu‘m (Trans’parent Cerammm) Lo | o D h‘ JA. .
wg 1. Color: dcfp}ed O . - °
v q}["& . 2. % hallus ﬁlamentous, branched Lo - 0
e 1laments beaded or chainlike - . -;gf\
g 4 Claw—lxke branchlets Ayends or terminal pomons s of branche§ '
5. Loose filamentous redmasses -
6. Often found attached to other algae : L . .
“{Z Abundantm shallow bays and drlft zone in summer- R K ,
C,’efamium dzapbanum (Transparent Ceraminm) * - - o — 1
T . S *
1 Color: deepred T e

‘ 2. “Similar to Ceramium strictum terminal claws rpore open
o - 3. Distribution and occurrence same as Ceramium strictum : ;
\/_'/.’\/ | o - . o, L th v A v ' o

.~ Ceramium rubrum (Common Red Seaweed or Pottery Seaweed) ‘ ‘
Color: deep red :
Filaments similar to Ceramium smctum but Without crossbands
Claws réduced, dull v
Filamentous branched red mass K .

. Distribution and occurrence same as Ceramium strictum

RS, I Y AVERE SR
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R - 1 Color red—brown S

o

L?

¥ Pl‘ant often’coarse .

: Agardbzellwté‘r;em St

_I_’haeophycopltyta‘(Brown Algae). . o

[ -

M

N VA wN

Polyszpbonm dmudata

%2, Mass sllppery to. the touch IR ‘ S .
" 3.. Branched ﬁlamentous dark red masSes S ;Y

" 4. Resembles’ wet.auburn hair - 7 T - S
5. In water a loose ﬁlameyous ball~ S

Gmczllarza folnfem S - ’ ’ ’f S
1. (“lor dull purple-to faded brown
2. Lower part slender - .
3. Branching with branched ﬂat.and expanded
‘f Disc-like holdfast

~

6 " Four to eleven inches tall I U
7. Atta Ked to pebbles and. shells ‘ S
8. Serves as an attachment for other alga{ .' o o

_Color deep rose to plnklsh R SO oy _
Plant translucent, firm, and ﬂeshy e .t
_Alternately branched . ~ - : o , o ’-"

Projecting nubs often present -
Disk-like tofibéreus holdfast .~ .

Plant slippery” "~ : f 4
Seldom found w1th other algae attached - ey

O N OV R

- - .
.. o R . .

Fucus vesiculosis (__Pop-weed,' lloclsﬁleed)

. Color: ollvebrown SR L TR e
" Plant branched-erect, grows 0 two to three feet ?

Air bladders present usually in pairs on either side of midrib. <
Bladder-like reproductive rcceptacles at terminal ‘ends, smgle, paxred or forked
Prominent midrib with wide margin, denuded below . :

Circular disc-like holdfast >

Often attached to rocks and plllngs in, 1ntert1dal zone

’

_Branches tapering at tip- -~ A '%1' g \ﬁ_ T~
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| R . CONCEPTF * _, -~ . o R
ﬁ SR The golden-brown algae are a d1verse group. of algae wlnch store otls and leucosxn and v -
= ~ have fucoxanthln masklng the chlorophyll plgments o > R * :

v Ob]ectwes . R S . ‘ -

L Upon completlon of thls concept, the student should be able: - . T

- .
B .

"To nameé stdrage products of d1atoms _

To list two habitats of golden-brown algae. : , -
" To give the two types of diatoms: based on symmetry e L fd
To discuss locomotr in dlatoms 4 . . o o
. To recognize centrate and pennate diatoms. " U SRR e o
- To disciiss reproductlon in d1atoms ' L T i

e a0 o

' GOLDEN-BROWN ALGAE S o
. The golden brown algae belong to the D1V1S1on Chrysophycophyl‘a (Greek cbrysos,
golden and phytos, plant). Many members of this lelSlOl’l are unicellular organlsms ‘that
_ © are very 1mportant members of phytoplankton. , : !
, -, Mostspecies of the golden-brown algae are diatoms belonging to the Class. Bacll—
lariophyceae (Figure 1C), Diatoms are represented by unicellular-and colonial genéra.
- There are at least 40,000 known specles, bu,t some sc1ent1sts belleve there may be many
mote.. : : ' T
These organ1sms occur in oth fresh and salt water. Most are planktomc, but some are
* bottom dwellers or grow on other algae or plants. They are found wherever thereis = -
sufﬁclent 11ght, water, autrients and carbon dioxide. :
Freshwater habitats of diatoms ar8liverse and include cold streams, hot sprlﬂlgs, pol-
" luted pools and polluted ditches: Sometimes.a large number of species are found in~one
area. Most saltwater diatoms are found in the coldest seas; they occur in both the Arctic..
¢ and Antarctic Ocean. Oné liter of seawater may contain as many as 10,000,000 diatoms. |
- They sometimes form a brown coatin on ice floes. Some d1atoms burrow in mud; Some
. are found in the seabed, but most occur near the Surface of the water. Some are found -
' attached to seaweeds while others are found in thé stomachs of mollusks, holothurlans,
. : and other sea creatures. - -
- ~  Some species of diatoms can survive for a long time w1thout water and can be revived
- after a long perlod of dormancy Diyoms occur in a great variety of shapes—pinwheel,
spiral, star, rod, c1gar, drum, tr1ang , and many others. Some form r1bbon like colonles S
- while othefs occur in zigzag chain-like conﬁguratlons '
Diatoms have double shells of opaline silica called frustules. These shells ﬁt together, _ ‘
one on top of the other, like a'carved pillbox. The upper valve is called ‘the epitheca and oo
fits over the lower valve, the hypotheca (Figure 2): The fine, dellcate markings on the shell o
are used to identify species. 3 :
- The major orders of diatoms are 1dent1ﬁed on the basis of symmetry In Centrales (cen-
tric diatoms)_the shells havean- ornarnentatlon that is concentric about a central point.
There may be rows of spaces or SPIH’CS that rtadiate with perfect symmetry. Members of

A
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8.
'Syrmra
(colonial) -
B. Class 'Chrysdphyceae"(v‘gdl‘aen-brown algae)

C L e Colonil
T A A S Diatoms

Upic‘ellulér'
| | Diatoms
‘ C. Class Bacillariophyceae (diatoms) K = _ : 4 ,
Figure 1. ilepf‘esentatives of the three ;laéses of the Division Chr}d?hycophyfa (Adapted
" - 4 from Abbott, 1978; Griffith, 1961; Smith, 1950). e
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order Pennales (pmnate dnatoms) have markmgs that are bllateraily symmetncal or asym-
. ‘meétrical. * - - %
- . Diatoms exhibit consnderable dnversxty n, form w1thm as well as outside the, she'll There
is great'variation in position and size of chromatophores. The color of chromatoplores,

.

Wthh contam fucoxanthm, depend in part on the i mtensnty f hght So diatoms may range

" increase buoyancy : = : < T
- - Despite the fact that they lack the usual forrns of locomonon (cﬁ'l?f, ﬂagella, or other

~ organellesy many species of pennate dlatoms are motile. This locomotion resuilts from a
controlled secretion that occurs in responise % stimuli: Movernent is quite limited, so even
“motile diatoms are usually at rest. These motile diatoms possess thnckenmgs in their frus-

"’ tules called nodules..One nodule is found at each end of the cell and one is found at the -
mldpomt They are called polar nodules and central nodules, respectively (Figure 2). The
three nodules are connected by a long slit called the raphe. The raphe is visible in the valve
view. The raphe is occupied by streaming cytéplasm in direct contact with the externaf

vironment. Some scientists have reported-that an adhesive i is secreted from the rapl\e and
1tlts/bsequent hydratlan acoounts for diatom movement. ) .
‘Reproduction in these organisms is quite unusual. The two halves of the plll -box-like
- shell separate. The nucleus divides, and each new-nucleus migrates into one of the valves.
The new diatoms then secrete a new inner valve. The new diatom formed from the inner, N
half of the parent shell is slightly smaller than the other, and this continues im each division -7,
until the shell becomes too small to hold the necessary parts*(Figure 3). So occasnonal
sexual reproduction is essentlak During sexual reproduction of pennate diatoms, cells cotne

_ together, cover themselves in a gelatinous material, and exchange chromosomes. Later the
fertilized protoplasm breaks outf the parent-shell and develops into a'new diaton, full-
sized. Some diatems divide every: four to eight hours, a reproductlon rate that can resuylt in
one billion New diatoms in ten days. .- . A & :

- Diatoms are sometimes referred to as the “grasses of the sea”, for they are,at the base of
the food chain for many animals which vary from zooplankton to whales. It has been
© ~°  estimated that it takes several hundred billion diatoms to feed a humpback whale for justa |
few hours, and that it takes one half ton of diatoms to produce one pound of seal flesh
There is probably more available food in the form of diatoms than jfi 2ny other organism
on earth Oxygen released during photosynthesns 1s also an important factor to the ecosys—
tem.
Economically, too, diatoms are 1mportant to humans. Thelr siliceo s shells, piled up
“over millions of years, form a fine crumbly substance called dlatoma eous eartly whichis =~ |
used in several industries. These include the making of paiat, mlver pollsh ,and A
‘insulating materials. : )
The oil droplets stored as reserve food by diatoms, may become mcreasmgly 1mportant
to humans. Bodies of organisms that died centuries ago have been acted upon by biologic
and geologic forces and the oil droplets have coalesced beneath the sea into povls of petr,
~ leum. These pools may be important energy. sources fow the future. .
==’ Members of the Class Chrysophyceae of the Division Chxysophycophyta were formerly -
"~ thought to be primarily a freshwater group (Figure 1B). However, the(r have been found

~
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recently to be an important part of the manne‘plankton Some scientists beheve that mem-
bers of this class, and not the diatoms, are th{ma)or food producers of the oceans. There
. . are about 1,100 known species within this class. . . A
There is a great deal of diversity among these algae. Some have no cell walls, whiléin ~
« others well-defined cell walls are quite evident. Some have superﬁcml or mtema.l skeletal
., structures which are quite elaborate. - : -
Yellow-green algae are members of the Class X‘anthophycea Not all scientists agree on .
the classification of these alg ntil recently they were classified as a'part of t%?rrwslon

.

Chlorophycophyta for they reseinble-many of the | green algae iR structure. Here %g in;
clude these organisms as part of the Division Chrysophycoph)'\ e yellow-green\algae
are different from megabers of Chlorophycophyta and Chryso ycophyta, largely in the
. .. type of pigments wh?x they contzun Most of the 450 known species of tl'us classare . -

" freshwater orgamsms T » o .. )

Diversity in structure is one of the fascmatmg factors within this division. It includes
those which are ugicellular, motile, nonmotile, and amoeboid. There are species which
.occur in colonies. In some members of this d1v1snon the cell wall is quite well defined,
while others are coenocytic. = . :

The principal method of reproductlon is by cell lelSlOl’l, but various types-of spores
may be formed )

Girdle
——Hypotheca

. .
. 14 .
- ¥
.;

Polar nodule _

I i;li!i

v B. VALVE VIEW

L B Central nodule

F1gure“2 Vilve & glrdle view of a typlcaf pennate diatom. (Adapted from O’Neil)

Figure 3. Cell lelSlO‘&r‘l—‘l/r-l\ diatoms. Note that some of the resultant dlatoms are smaller
~ than others.(Adaptéd from Muller, 1969). ~ ‘
R & E .
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- Yellow-green algae have a place in the ecosystem, for they are producers Reserve food
is stored as leucosin, so these algae are a part of the food.cham Oxygen, released dunng
photosynthesis, is also an impoftant contribution to the ecosystem. T,

Some golden-browq’gae have two ﬂagell&«and are quite mobile while others are
amoeboid and havé
an amoeba except for the presence of chloroplasts. Some scientists believe that these two
organisms are closely related. Reproduction in golden -brown algae is largely asexual.

Fhe Gulf of Mexico is not rich in yellow-green algae Only one species, Vaucheria
thuretti is listed as being of importance to this region (Figure 1A). This alga is found
forming a matted growth on mud or other surfaces in salt marshes and mangrove swamps.
It is a littoral plant ‘ ’

VOCABULARY "’

Amoeboid—of or like an amogba: ' _ o ot
Asymmetrical—having no symmetry. ‘

Bilaterally symmetrical—the condition of having distinct and similar right and left sides.
Buoyancy—the power to float; teridency to rise.

Central nodule—a thickening at the midpoint of diatom frustules.

- Chloroplast—a specialized cytoplasmic body containing chlorophyll; plastid.

Chromatophore—one of the specialized p1gment-bear1ng bodies in "the cells-of plants;
chloroplasts or chromoplast
Goenocytic—being a multinucleated mass of protoplasm lagking internal wall.s
Diatomaceous earth—deposits of diatom frustules or their fossil remains. It 1s used as
~absorbents and abtasives. ~ < L.
Diatom—single celled microscopic plant forming a major component of plankton.

Epitheca—the larger of the two valves in the diatom frustule.

Flagella—fine, long threads which pro)ect from a cell and move in undulating’ fashlon L

Flagella are respon51ble for lqcomotlon in some plants and animals and reproduct1ve

cells. .- . Y

-Frustule—the siliceous cell wall of diatoms value. . '

Fucoxanthin—a xanthophyll pigment produced in brown algae and golden -brown algae.
Hypotheca—the smaller valve of a diatom frustule. - -

~ Leucosin—(chrysolaminarin) a polysaccharide composed of glucose and produeed and

stored by golden-brown algae.
Littoral—an area extending from shoreline to the edge of the continental shelf or to the
200'meter depth line. v .

Phytoplankton—the plant forms of plankton They are t} basic synthesizers ol‘organic
matter. Z‘O SN .
Plankton—small plants and a}umals floating in the upper layers of the water column. .
Polar nodﬁle—one of two thlckemngs of the diatom frustule located at the end of the

shell. . :
Raphe—a longitudinal fissure in the frustules of motile pennate diatoms.
Valve—one-half of a diatom frustule.

Zooplankton—tmy animals floating in the upper yater column feed1ng on phytoplankton,

some weak swimmers.

L
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agella. It is difficult to dlstmgulsh some golden-brown algae frgm
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- - Activity: Construction of a Plankton Net,

/\ A plankton netis a devrce for concentrating small aquatic’organisms for closer examina-
-+ Y tion. The small arganisms collected in a plankton tow will gonstltute an assemblage of :
organisms that goes unnoticed by most individuals. Usuallya microscope is needed to
1dent1fy and examine these organisms. They are usually prolific in numbers and play a .
major role in food chains of any given ecosystem. .
A net with very fine mesh is used in the plankton net because many - of these nny organ-"
isms would pass through an ordinary dip net. The plankton nét is essentially a cloth funnel.
which allows water to pass through but retains the living organisms. The collected organ-
_isms will be fourid in the small glass or plastic bottle found at the bottom of the net. .

Objective

* To make a planktog net. ¢

Mlzterials (for each nqt)

one leg of nylon ose, a wire coat hanger, string, small flask or bottle

Procedure

Y

Construct the net as illustrated. The “catch bottle” at the toe end is tied on. After the net
is towed, wash the net and any contents down into the bottle, untie it, and observe the
_contents. A microscope is best to observe the tiny pl:inkton although some are visible to. @
the eye. :

Agctivity: Diatoms

‘Objective - g

#To collect and examine planktonlc, edaphlc (soil), and eplphync diatoms from a pond or
beach area. This will enable you to obseve first hand the various types of diatoms.
_ .8
© Materials

Field materials: frozen juice cans with both ends removed,’ plasuc wrap and tape, large
water containers, Small collecting jars, plankton net, forceps razor blades or scalpel for
scraping

a. ’ ‘4 ’ f\‘ . ! ., '.‘ -
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«  Lab materials: fter papet, medicine dropper'or pipettes,. glass slides and coverslips, micro-
. .+ scopes . . \ -t . L
L 4 ) . -
Procedures, -
-~ i

"Collecting Planktonic Diatongs. Obtain a plankton net and tow the net through the
water. THE diatoms, along w1t ther planktonic organisms, will collect in the “bucket® at
" the end of the net. Place kton into‘a small collecting jar for storage until you return
to thedab. Carefully label youf containers with your name, the date, and collection site.
‘ﬁ If plankton nets are not available, diatoms can be obtained-by collecting a large water
sample. A large, plastic gallon jar can be filled with surface water frbm your chosen
habitat. Cover the jar after it has been filled to prevent leakage and ¢ évaporation df the
& , ‘1d Label the container with your name, the date, and collection site. In the laboratory,
‘ filter the water. %’he diatoms will be left on theMilter paper. ' Observe them with a micro-
" scope. If soluble filter paper was used, dissolve the paper and colléct the diatofs. Make
wet mougts from your sargples for observation under the microscope. Are most of the -,
diatoms centrate or pennatel Using Figure 1, see if yOu can name same dlatoms If so,.

A

€
i

make a list of them.
Collecting EPIPhthC Diatoms. Epiphytic diatoms gNhother plants. Thgy can be
collected by squeezing fairly large samples of the plants to which the diatoms are attached.
As you squeeze the plantsy collect the liquid dripping from them into small collecting jars.
Another method is to scrape'the stems and leaves of the aquatic plants with a scalpel or a
razor biade. Place t‘e scrapings in small, labeled collecting jars. After returning to the lab,
prepare slides of the colle(ted dlatoms and observe them. Determme whether the diatoms
are centric or pennate. : '
@ ) Collectmg Edaphic Diatoms. Edaphic diatoms live on the mud or sand surfaces. A fro-
‘ zen juice can with both ends removed can be used to obtain cores of the substrate which
border the water’s edge. Push the can into the sediment and remove it with the soil inside.

¢ Seal both ends with plastic wrap "and tape to prevent evaporat;dn Beware| Label the ends ~
of the core so that you can 1? ify the top surface. Collect some habitat fwater along with .
the cores.

Immedlately upon returnmg to the lab, filter the habitat water. Soak a piece of filter
paper in water and place it over the top of the core. Let the filter paper sit on the core
- " overnight. By that time nearly 90% of the live diatoms should have moved onto the filter
paper. Examine them on the filter paper: With a medicine dropper or squeeze bottle, rinse
the diatoms off the filter paper w1th some of your filteredffabitat water. Make a sllde and
observe the diatoms.

How did the diatoms move from the soil to the filter paper?.
: a4

Note the types of diatoms found. Does the method of collecting limit the types found? -

3

W/hy> _

Examine our diatoms. Do th%r have cilia or ﬂagella’

52




have-any special shape,or structures which permit them to move?

Y
B = “ - -

. . . . .
s

.~ Compare diatoms, which appear to move with those which do not. Do those that move

- — b §

3 . oo . . : .
If so, describe the shape of structure? . - "
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Figufe 1. Common diatoms (Adapted from Griffith, 1961).
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’ CONCEPTG - = ¢

Dmoﬂagellates are microscopic orgamsms which have both plant and animal characteris-
‘ + tics. T . ’ ’
’ : . . B ' ’ : '
- Objectives / ‘ . .

Upon completion of this cincept,ihe}student should be able:

To give ahimal and plant characteristics of dinoflagg¢llates.

To name two pigments unique to the dinoflagellates.

To name food storage products of dinoflagellates. - /
To describe locomotion in dinoflagellates. ,

To name at least two'ways dinoflagellates.meet their nutritional need

To state the cause of “red tides”. o ﬁ\ - *
To state a contribution to the ecosystem by dinoflagellates.
To state a significant economic’ aspect of dlnoflageﬂates )

S0 0 A0 o»

e . . ’ DINOFLAGELLATES

Dingflagellates are mémbets of Division Pyrrhophycophyta The organisms Wl’llCl’l be-
long to the Class Dinophyceae are known as the “spinning flagellates”. They are common
to marine and freshwater habitats. These organisms have two flagella. A short transverse
ﬂagellum lies along a horizontal groove called the girdle. This flagellum wraps'around the

\ organism and creates sideways motion. The longen longitudinal ﬂagellum lies in a vertical
o groove called the sulcus. The longitudinal flagellum trails behind for forward motion. Both
ﬂagella arise from flagellar pores (Figure 1). The beating, of both flagella causes the’organ-

t ism to spin like a top.
A look at these tuny orgamsms under the mlcroscope could be rather frightening ¥ one
T * ‘forgets their size. There are many which are quite bizarre in appéafince, with stiff cellulose Y
|  plates forming a wall Wthl’l may look like p:u?)of an ancient coat 0 or. Many species

. 4 have trichocysts, and some have stlnglngbodles, cnidoblasts. C tion varies, but most
are yellow-brown or yellow-green. Carotenoid pigments mask the chldrophyll Two pig-
ments, peridinin and dinoxanthin, are peculiar to this group.

Dmoﬂagellates have a number of characteristics, 4n addition fo locomotion, which leads
to the question of whether they should be classified as plants/0r as animals. Some contain
chlorophyll and are autotrophic. In those which are heterotrophic, structural characteris-
tics cause them to be classified with other members of Pyrrhophycophyta Many dino-
flagellates are parasitic or cémmensalistic with certain troplcal species. Some hererot-
rophbic forms feed upon other dinoflagellates. / )

There are at least 1,100 known specigs of this class, and about ninety-three percent are
marine. They are found in all but the coldest seas. - S

- Sexuallty‘has been observed in only a few species of Dmophy(;/eae Reproductlon is
largely by longitudinal cell division, with each daughter cell getting one of the flagella and
a portion of the theca (cell wall). It then constructs the missingparts in a very intricate
sequence. Under certain conditions, numbers may. mcrease to as much as 60,000,000 or-
gahisms per llter of water.

'
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A very fast and large increase of these organisms in a given area, a a “bloom” , can result in
a pheﬁomenon called “red water” or “red tide”. The water will be red or brown in color, -
with a brilliant night-time luminescence, called the “burning’ of the waves” S
" Dinoflagellates produce a water soluble poison, and a réd tide can result in the killing of
. hundreds of thousands qf fish-and other.marine animalsr Poisorious dinoflagellates are

: mgested by higher animals, and so they are a contammatmg factor i in food chains. Certain
> ' generh Gorzyaulax and Gymrzodmmm are known to produce an extremely powerful nerve . i
toxin. : B

Some regions experience this disaster falrly often. Durmg the winter and spring of 1974, *
, the west coast of Florida was very hard hit. This was its twenty-fifth red tide in one ’
hundred thirty years. In the fall of 1972, the first red tide in recorded history hit the lower.
New England coast. Twenty-six pegple were .pmsoned from eating contaminated shellfish..
« This caused a setballk in the shellﬁsh mdustry in that area, and it took several years to
' recover. -
Factors involved in causing red tides are poorly understood. Nutrient and trace metal
levels, sewage runoff, ocean salinity and temperature, winds, light, and ‘other factors seem
- to play some sort of role in red tide development Red tides are carefully monitored by
- checking the level of toxicity of sample organisms. Satellites are now being ysed in efforts

to track these devastating phepomena. «
b} . . '

S " L : S i |

. epitheca

transverse
flagellum

—hypotheca

flagellar pores
L -

R

lorlgitlldinal flagellum

Figure 1. External structures of.dinoflagellates and common examples (Adapted from Par-
mer)
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eDmoﬂagellates, fgardless of prbblems caused by a few genera, are still an important

* “part of the phytoplankton of the seas. In thls role, they are a significant part\df food
' chains and food webs. . . ,
. - L YOCABULARY

Autot’rophlc—capable of synthesizirig: pr0toplasm from entnrely xnotgamc substances

Bloom—a rapid and often unpre’dncta'ﬁle growth of a single species in an jgcosystem..

‘Chlorophyll—the green pigment present in plants needed for photosynthesns

‘Cnidoblast—the cell'in ‘which a nematocyst is developed.

- Commensalistic—living in or on ‘another, with only one of. the two beneﬁtmg

Dinoflagellate—a single celled, microscopic orgamsfn possessing both plant and animal
characteristics. A -

* Dinoxanthin—a xanthophyll pigment peculiar to the dmoﬂagellates -

Flagella—fine, long threads which*project from a cell and move in undylating fashion.

 Flagella¥are responsible for locomotion of small organisms and reprodpctrve cells.

'Flagellar pore—in dinoflagellates, a pore of the theca from which 2 flagellum arises. | o
Food chain—the transfer of the sun’s energy from producers to consumers as organisms
feed on one another. - © .

Food web—an ifiterlocking system of food cftams Since few animals rely on a single
sourte of food and because no food source is consumed by only one species of animal,
the separate’ food chains in every natural community interlock and ferm a food web.

Girdle—in dinoflagellates, the horizontal groove the transverse ﬂagellum lies in.

- Heterotrophic—unable to syntheslze organic.molecules from inorganic. moleCules nutri-

tionally dependent on other organisms or.their products. : :
' - Longitudinal flagellum—in dinoflagellates, tbe ﬂa;ellum whlch lies in the su\c\us allows
v for forward motion. . - ..

Luminescence—light emitted from orgamsms by physlologlcal processes chemrcaractlon, } _
friction, electrical, and radioactive emissions. Luminescence in marine organisms is
probably an-adaptatnon for recognition, swarmmg, ‘and reproduction.
< Parasmc——llvmg in or on the'body of another for a p.enod of tlme and gettmg nourlshment
‘ . from other organisms called a
', Peridinin—a xanthophyll peculidr to the dmoﬂagellates

Phytoplankton—the plant forpds of plagdpor. » ?

.,
» Red tide—a bloom of certain dinoflagellates (Gonyaulax and Gymgpodinium) if Wl’TlCh con-
centrations. of poisonous gubstances.are released into.the wa
Sulcus—in dmoﬂagellates the vertical groove in which the,longltudmal flagellum lies.
ThecaTcell wall. : .
Toxin=-a poisonous sybstance produced by bacteria and other organisms that aﬁ&m the .
_ body or on foods. ..
~ Transverse ﬂagellum—-m dinoflagellates, the flagellam which lies in the girdle; allows for
sideways movement. v
Trichocysts—sensitive protoplasmlc thrkbsds in sqme protozoans which are concerned with- -
protection. :

. B
‘ , . J
.




e Actnvnry What Kmds of Algae Can Be FoumLm My A

St "\

Seaweeds, as they are called in ‘the marine envu’onment, or pond scum, as they are called

3

in the freshwater environment, can be found i in justabout all habitats. They may consutute e " '

a major food source for the herbivores or first level consumers of a water ‘community.
These very important plants go unnoticed upless they become so ple}mful that they be< ~ ¢~

&

A T

come a nuisance and interfere with, the life styles.that people en;ey Without an adequate "~ i

diversity and quantity of aquatic. plants many food chains cannot ‘exist. As you explore K
some of the algal Spec;iqg"jmnc t6 your area, think of,how theet small organnsms play an °*
important role as the 3y 1’& % —hn'k, in the foad chams of the body of\water you are sam-’ '-: -

i ( A - - .
pling. P R TR 7 tL
- . . i) e - o .
Objectives B ',.?"7 ’ > .
v To collect algal specnmens of your local area. N

To place the collected algal specimens in the proper algal grpupmg o -

To examine mlcroscoplcally the collected orgamsms to obsérve snmllarmes and dlffer-

ences. :

: -~ S !

L9

M‘atermls (f‘or every two students)

ke

.1 wooden or plastlc slnde box lth t(§p and bottom removed 18 clean glass slides, strmg,
wire (about 8 feet in length;, npl :

Select the water _supg y‘to be sarppled add determine where the samples are to be taken '
Some students may w Lt"to sample the top six inchés of water column, while others may
want to sample lower in the water column. "

“ Take the slides and place them in the slide slots in groups of two. Leave a space between
the first pair of slides before placing the second pair in the box. After all slides have been
placed in-the box, tie a string around the entire container o that the slides will not fall out.
Tie the wire onto the sl).de box and allow it to hang in the water t6.the desired depth. =
Complete the data sh\.et and check ypur alga) samples to determine growth patterns and
diversity at your sapipling site. It is §qggested'that you leave the samiples in water a few
days before cheeKing them. Give the algae a chance to grow. thenidecnde the time mt.val
between checking of the sampler (Figure 1).

% o | ' o \

4

Figure 1. Algal sampler
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‘o . . i
.- DATA SHEET L .
c Selected water sampling site . .
, Length of time between checking of the samples
“ . .+ Datesampler placed in the water._______to the depth of _ _ -
o . . . 1 . T \ '
.-+ 7 . General observation of the sampling site include: .
' - v . . a : . ;o ;
' Macroscopic : . : . i .
ki ’ ’ - . «
* . % L
< £ g ,
. R X iy’
: Microscopic: s -
E . - e . L P
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. Date Quantity of - . Diversity of "N{ew‘Or'ganisms,-. Organism.no
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1. Did you expect to collect different kinds of algae?
) How many different types of algae did you collect? M
’ : . : ! K
2. Did your.classmates seem to collect the same species as-you were able to collect?
.. Explain. - 2
S 4 - .
3. Make a list of the algal species collected during this investigation and the specific site
or habitat in which it was collected.
. Habitat collected 7 - Abundance .
, L ", - -
o 4 »
I +
' '
, %
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4. Canyou explam Why you were nol; able to collect all of these specxes m your algal

sampler’ - . _ R

¥ —
+

5. What are the major pigments of the algal %occies that you have collected?

N RN . L ] ) . o e oo L,

Alga, -mjor‘pigment o ' oL

6. See if you can design an experlment to check the affect of varlou?kmds of pollution on

3 &

the algal species that you have collected — : TR

o

s v B
S VOCABULARY ACTIVITY FOR CONCEPT G
Below you will find scrambled vocabulary words related to Coricept G. Unscramble the

letters of each word and write ?m the blank provided.

3

1. s uw u ¢ | s

2. h e ¢ t, a

‘ 7. r i1 g d e |l :
DR
8. f 1 11 a a gee
9 t;é»l alegalfonid
1. h h ol o p city
-~ : : ' I o - el

. : . ‘ ’ Ly KD
. . ' °, ‘ . [
O . s * ’ N
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N . VOCABULARY ACTIVITY FOR CONCEPT G .-

" Listed i in alphabetical order below is a group of syllables Wl‘llCl‘l are not true syllables

- Figure out the words acqordmg to the deﬁnmons glven Cross off the-syllables as you use "~ o

them Place the words in the “grxd T
.ce cen 'qn*cus di d1 fla gel ho id la la lo lu mi nes nin no ob pa pe
phy ra ri-si sul st te tic tic ’ '

1. .

2.7

3. )

4,

5, %

6. °

7.

1. Light produced by physiologi.cal processes. : ’

2. The cell in which a nematocyst is developed.

3. The vertical groove in which the longitutinal flagellum lies in dmoﬂagellates

4. A xanthophyll peculiar to the dinoflagellates.

5. ‘A condition of living in or on another living thing for a period of time and getting
nourishment from the other organism called the host.

6. Refers to plants that manufaéture their own food; autotrophlc

7. A single-celled orgamsm possessing both plant and ammal traits; has two ﬂagella

CONGEPTH o

The blue’-greeb algae, by virture of their procaryotic cells, are the simplest and most
primitive algae containing chlorophyll.

-

Objfc?gves | , ‘ ]
‘Upon ompletion of this concept, the student should be able: .

To give a characterlstlc of blue-green algae which links them to bact-erla
To name two accessory pigments which mask chlorophyll.
To name a unique food storage product of blue-green algae.

- To list several habitats. of blue-green algae :
To recognize some coastal and estuarine genera of the Division Cyanophycophyta.
To state a contribution to the ecosystem by blue-green algae.

v

o a0 o
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'\ - 7. BLUE-GREEN ALGAE

Blue- greeli'algae-unlike'o't'her algal @rms, are composend of procaryotic cells. They do

" not have membrane’bounded organelles.- This and certain other traits have caused scientsts

forms reproduce by fragmentation, Sexual r

to classify these organisms with bacteria in the Kingdom:Monera.- Howeyer, they are con-

‘sidered algae, and as such will be included in this diseussion on the diversity of marine

plants. (They were formerly classified as the algal Division Cyanophycophyta Greel( /ey- "
anos, blue and phyton, plant). .

There are believed. to be about 1,500 species of blue- -green algae which are widely dis- -
tributed in both fresh and saltwater. They are found in such widely differing habitats as™-
boiling springs and the frigid lakes of Antarctica, where they abound. However, they are’
not found in acidic waters where eucaryotic algae are abundant.

Blue-green algae are not always blue-green, but may be red, black, purplc, blue, yellow,
or red. The Red Sea was named because of the dense.-blooms of one genus ‘which fre-
quently occur in'it. Of course, these organisms contain'chlorophyll, but the green color of
chlorophyll is masked by phycocyanm, a blue plgment,, and phycoerythrm, a red pig-
ment, which cause the variation in color. All blue-green algae are microscopic as individu-
als, but they are sometimes found in masses which may grow to as much as 1 m in length.
Some of these organisms are unicellular, others are filamentous, a few form branched.

filaments, and a very few form plates or irregular colonies (Figure 1). A

While the cellular organization of blue-green algae is much likg that of bacteria, their .
color and overall structure led to their historical grouping with algae.

"Cells of this group lack any type of locomotive organelle, but some ﬁlamentous blue- .
green-algae can move. This may be § simple gliding motion, or it may consist of rotation
around a longitudinal axis. . '

Unicellular blue-green algaé reproduce by, simple cell d1v1510n Colonial and filamentous
OdUCtIOh has not been observed for the

blue-green algae. ‘

The blue-green "algae are 1mportant tot stem in several ways. Capable of photcp-
synthésis, they are primary producers, prpviding both food and oxygen: Cyanophycean
starch is produegd and stored by blue -geéen alfae. Some species can fix nitrogen, and are

" valuable to crop production. Blue-green algae are found living symbiotically with

amoebae, protozoa, some diatoms, and other algae, as well as with some forms of hlgher

“plants. They also may serve as the photosynthetic component in lichens, and sometimes

o

eccur in some bryophytes and vascular plants. On the othel\hand these algae may be hosts ;

for certain fungi and viruses. \
Some speC1es of this group are responsible for a skin irritation called swimmers’ itch.
One group is believed to cause a chemical toxicity in certain fish, .
Some species of Cyanophycophyta found in the coastal and estuarine waters are repre-
sented 1n Figure 1. o , ¢

.
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VOCABULARY

Bloom—a rapld and often unpredlctable growth of a single sPec1es in an ecosystem.
Chlorophyll—the green pigment which is present. in plants and is needed for photosyn- -
thesis. .
Cyanophycean starch—the glycogen -like storage product ef blue-green algae.
Ecosystem—a community of organisms interacting w1th each other and the environment in
which they live. .
ucarydtic—pertaining to organlsms having membrane bound organelles ’
Habitat—the place where an organism lives.

Lichen—a plant composed of an association of certain algae and fungi that live together

e

ERIC “*
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symbiotically.

Nitrogen fixation—use of gaseous nltrogen in'metabolism. -

Photosynthesis—process of plants by which energy-rich organic compounds are made
from water and carbon dioxide using sunlight as the energy source.

Phycocyanin—a blue protein pigment of blue-green and red algae.

Phycoerythrin—a red protein pigment of blue-green and red algae.

Primary producers—organTsms that create new organic matter from inorganic substrates;
plants. A ¢ :

Procaryotic——organisms\ls.d(ing membrgn -bounded nuclei, plaStids, golgi bodies and
mitochrondria.- v

Symblotlc—pertamlng to a relanonslnp inlghich two organlsms live together in close asso-
ciation. - S
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VOCABULARY ACTIVITY FOR CONCEPT H

1
Below is a crossword puzzle containing words assocnated W1th Concept H. Clues for the (\
puzzle are given below.

L3 ,
e

«

ACROSS .
- 1. A cell type which has no membrane bounded organelles.

2. A rapid increase iri a smgle species. . -

3. Ablue protein pigment of algae. N e

4. Algae and fungl living symbiotically as a plant

¢ T
- 2 .
- i N
A2 - = 1
KB i ' y )
, .o : : N N . ol . .
_'& NI I AR DEPIRS BN R S BRI BN S ERREY AR DS R P R P NS L e

" DOWN T e T - B e
t 1. Ared pla_nt plgment .

2. A community of orgams{ns mteractmg with their environment. .

3. The starch o%blue green algae.. - b -
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VOCABULARY ACTIVITY FOR CONGEPT H

Hidden in the letters below are 7‘vocabp1ary words related to Concept H. The words
are written vertically (up-and-down), horizontally (across), backwards, or diagonally. Try

to ﬁ.dd the words.

4

o
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biotic, procaryote, phycoe_fy‘thrin, phycocyarin, !ichen, cyanophycean,

v
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- _F . . " CONCEPTI
Marine bacteria are procaryétes which influence the physlcal chemlcal blologlcal and
 geological processes in the oceans and estuaries.
B

¢ Objectives

Upori completion of ‘this concept,*the student should be able:

a.  To discuss the process of mineralization of organi¢ matter. .
b. To explain the slgmﬁcanceTof decomposers to the ecosystem. '

c. To list three characteristics of marine bacteria.

d. To name the three types of marine bacteria: .

t e. To differentiate between cocci, bacilli, and spirilla bacterial forms. v
f. To give one beneficial and one harmful result of bacterial activity. ’

¢

- MARINE BACTERIA

’ M!mne bacteria are-widgly distributed in the sea, Fhey can be isolated everywhere in
oceans, estuaries and salt/fnarshes. Populations are fargest near shore where water is rich in
organic nutrients. The greatest bacterial densities have been located at mud-water inter- -
fages. Ithas been estimated that 50,000 to 100, 000 bactena per milliliter can be contained
in shoreline waters. - ‘ '

, Bacteria’s role as decomposers in marine and maritime environments is' most s'igniﬁcant._
Bacterial activities, which breakdowmn accumulated otganic matter from the remains of
plants and animals, and their subsequent release of chemical constituents in the form of
slmple soluble inorganhic matter, are of paramount 1mportance to the ecosystem. This proc-
ess is called mineralization of organic matter. In the process of mineralization ,nitrates,
phosphates, and other nutrients necessary for the growth of primary producers are recy-
cled for plant utilization. Mineralization of organic matter occurs at the bottom of the sea ‘
(mud-water interface) where organic detrltusvaccumulates and in upper oceanic waters. just.

_ below the level at which the greatest concentration of phytoplankton are found. Here dead
- and dying plants and animals settle and are subjécted to bacterial action.

The bactetia also contributé to the ecosystem by serving as an important food source for \_
many filter and deposit feeders. Bivalve mollusks, copepods, annelids, rotifers and proto-
zoans are some organi$ms whith feed on bacteria.

Yo During times of high metabolie activities, marine bacteria can deplete oxygen in sufface
waters and bottom sediments; This oxygen depletion causes the deati\of many organisms.
The lack of oxygen can'also cduse significant geological changes to occur. The sea floor.and
its characteristic “ooze” can be altered as bacteria hasten the consolidation and lithification
of sedimentary materials. It has been obsérved that the alteration in the proponion of

- chemical elements of orgamc sedlmeq\ts by bacteria form petroleum-like deposits in t’he sea.

‘ Like all bacteria, marine bacteria are procaryotes. They do not survive unusual environ-
’ . mental stresses. Most are nonsporogenous rods or spirals. They are usually smaller than

. non-marine forms Most move by ﬂage[la (Flgure 1). The stationary types attach them-

o ' . -
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) selves by plh, mucus slime or “holdfasts”. Marine specnes are hlghly pigmented. Cultures -

»_, ‘can be pink, brown, yellow, green or orange. Many are lummesccnt any give off a green- a

' “ ish color in the dark. ' ‘
The majority of marine bacteria (Figure 1) fall into the three types listed beloyd:

. Myxobacteria—single celled; pomted rods; capable of
. movement; colony lacy; flame shape,
2. Eubacteria—a) cocc1 (singular, coccus) nonmoule, clusrers
* or in groups of eight.
b) bacilli (smgular,‘bacdlus) with or without
spores, (Psendomonas; Photobacterium—

lummescent)
A, . ' ¢) spirilla (singular, spmllum)—ﬂagellate
oL 3. Spirocheta—large slender helical; common in marine muds;
3 o - :  most anaeroblc (Crzstzspzra) =

Marine bacteria are responsible for the rapid sponlage of seafo?d‘ The deterlorauon of
nets, ropes and cables is the result of bacterial:activity.

\‘%

o . © : ’ Pl K D e
. | @ 8o 0_62’0 pﬂ%cb =

S .’ : | o © B. badilli (rods)

A. cocci (spheres) °.
N~ C. 'spirlilla
Figure {._Bacterial cell types..(Adapted from Muller, 1969). 7
3 | SR S
" ~ "VOCABWLARY C

fv Bacillus—a rod shaped’ voacterlum . L o
Bactena—mlcroscoplc pLant like organisms. - SN ' -

~ . . ¢« - ) ' ) - . "
S, e ‘ . : vt o a - / 5 .
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Coccus—a spherlcal bacterium. = \
-~ Decomposer—an organism that breaks d\own the tifsues and excretion of other orgamsms
into simpler substances through the process of decay. i
Deposit feeder—an animal which engulfs masses of sediments and processes them through
its digestive tract.
‘Ecosystem—a community of organisms interacting with each other and the environment in
which they live. ' :
" Filter feeder—£any organism which actrvely filters suspended material out of the Water
column by creating currents., . :
Lithification—-consolidation into rock either from molten lava or from a state of loose
aggregation as sand or gravel.. :
" Luminescent organisms—those which emrtted light by physxologrdal processes chemxcal
action, friction, electrical, radioactive emissions. )
Maritime—relating to or bordering on the sea. i
Mineralization of organic matter—the process of breaking down the accumulatlon of
organic matter represented in the bodies, secretions, feces, skeletons and other remains
of plants and animals, releasing their chemlcal constituents in the form of simple soluble
inorganic ions.:
Nonsporogenous—does not produce spores.
Organlc detritus—very small partlcles of the decaying remains’of dead plants and animals;
an important source of food for many marine animals. *
Organic nutrient—a'carbon contalnmg substance whrch promotes growth and de- {
velopment in organisms. ‘ '
Pili—thread-like projections from an organism used for attachment.
Primary producer—an organism that creates new ofganic matter from 1norgan1crsul9‘"¢’ :

" strares; plants. ¢ - ' -
Procaryote=—an organism lacklng membrane—bounded nuclei, plastlds golgi bodies zlnd
mltochondrl'g1 N )
+ Spirillum—a spiral or corkscrew-shaped bacterium. . :
' A 7 -
» / ¢ T . .
- D ) : Activity : Staining Bagterlfn
Objecti'ue . . ,- ,
To oéserve the varlety of bacterial cell typest TR ~ -

-

/Matermls o T : . ’

“broth cultures of bacteria, slldes, mlcroscopes 1nocula.tron3loops or rourid wooden strcks
6-8" long, crystal golet stain*, alcohol lamps or Bunsen burners, papet towéling

" Procedure SRR

.

i

- sr’ck p ) el )
s .2..Using the loop or stick, spread the liquidover a 2 cm area. . . S
- "Dissolvé 2 grams of ctystal violet in 20 ml of 95% ethyl alcohol. To this, add 80 ml of distilled water. . "<
) . ¢ .o N ) N s
> a 3 ‘. 8 1 . ' » -
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B Lot . .

3 Lettheslldearrdry ' - cr ‘ : I a

4. Heat.fix by quickly passing the area of the slide’ with the bacterral film through the -
ame three or four times FILM SIDE UP! DO NOT “COOK” the bacterial film.

>

. 5. Let the slide, codl to room temperature. - e
~ 6. ‘Hold the slide, film srde up, over a sink. Add 3—4 drops of crystal violet to the bac—«
. teria. — e
7. Let stain stand for 15-30 seconds . . .
8. Rinse stain off with a slow stream of water. S b
9. Press the end of the slide to a piece-bf toweling to remove excess water. . s,
' 10. Remove remaining‘water by gently blotting the slide. DO NOT WIPE.
11. Let slide dry beforé examining under the m1scroscope ' ’ '
12, Place the stained bacterial slides under the microscope. Coverslrps are pot necessary Ry
Focus on thé bacteria with your low power objective. Look for tiny purplc specks. =
Bring the specks into sharp focus. Swing the high“power objective info place and re- -
focus with your fine adjustment knob. Observe the size, shape, and. arrangement of
‘cells. Draw typlcal cellsbelow. K . X .
. - P - -
!
- o ' , K ot ) . \/
Were most of the cells rods (bacilli) or spheres (cocei)? . . ™ ) .
Did you note size variation between the cells or cell groupings? L
Suggested Demonstration ' T ot : ‘ | ) ,
. s : T .t
‘- If an oil-immérsion mlcroscope 1s avallable students should observe the baCterral cells~ax
}argher magmﬁcatlons o o - b e T
Prepamtwn of Bro(}} Cultures o ' ) ‘ )
] ) v
RN " Dissolve a 5§1m ofﬁ;’eptone in 100 m] of distilled water or 1. bouillon cube ina pmt sof
e d1st111ed water. Fill several screw-cap tubes or test tubes with cotton plugs % full with'the *

: _broth. To obtain a variety of bacterial cell types, expose some tubes to'the air and place
. .- soil in the others before” capping of plugging."Within 2-3 days you W111 have adequate cr
: cultures Note that stenle technique is not necessary. . :

.
I
.
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. " Activity ¥ Collecting-and Culturing Marine Bacteria .- .
LD Y « L - - | ) t . LA \—\ . ¢
O‘b]ectwes + L A PR _ LT
To gollect and isolate some com‘mon pomd or marine bacteria. - ’

serve the grOWth patterns of these organlsms on amﬁcral media. ¢+ .. .

Materzals ) . \ #
. ‘ autoclave, home pressure cooker, or oven; drstrllegwatler, haljitat water (ﬁltered) disin-
" . fectant, nutrient.agar or gelatin, peptone (bbuillon cubes), sgrew cap test tubes, inoculat-

ing loops'(Q-tips), Bunsen Burners or alcohol lamps, cooler petrr d1shes (dlsposable

_'l‘ sterile, if possrble), s1ngle edge razor-blades o
. - ! - .. . -
l Procedure o - . ‘ o Ca e I
- ) A Collectron of seawatex‘ samples ) - S I s el *"
o 1. Wash, rinsé (distilled water) and dry sevEral screw- cap test tubes Loosely screw St
R 7 -, ."caps on the tubes. - - A : .
CBL e 2 Autoclave at 15 psi for 25 mrnutes or wrap in forl and place in an oven of 350°F g
A _ _for 1 hour or more. . -~ .. S ey e _
oo T 3 Afrer sterilization and. coohng, the tubes are ready'* o Ce S .
o 4. Hold the-tube under the water at.the desired water level. Remove the c®with . -
one hand and tilt the tube with the other hand. This allaws the tube to ﬁll easrly
5. Wben tube i$ ¥ full, recap the tube while under the water.
“ .. 6. Remove tube from water, label and place ina cooler until cultur g the sample.
S "B. Co&ectrqn ‘of sediment samples - e ‘\ LT
FER R PreP%e Several tubes_as descnbed in “A”. . - 5 IR
W e T2 - Wrap several single- edged razor- blades m forl 1nd1v1dually and sterrlrze as merni- _
' ) K j '~t10nedlln “A”. E
: C.. . 3. Atthe sampling site. (‘beach or edge of pond) dlg some of the sub!grdte up wrth
) the sterile razor blade. - | - a .
", 4. Filla sterrle screw-cap test tube %5 full with your. substrateamaterral ‘;,
- _ _ *+ 5. Place well labéled sample tubes in a cooler )
B . 6. Collect some habitat water in a sterile contaiher. This wa%ﬁl‘lbuld be autoclaved
, : h?/ -~ .at'15 psi for 25 minutes- or orled for 10 mrnutes : + T3 f@; . _
* C Px;eparatron of medra o e 3 . ",
. "~ . Sea-Agar S A ome o e :
. ~§. 1 lifer filtered sea water | T . N R
o mene o L o
-, .7 15gramsagar "~ . " oo ) S
Aol 20—25 sterrle‘ plates (drsposable or oven sterrhzed at 3$°F for 1 hour) o ey
- " Add the rngredrenwts and heat untrl drssolved Sdb°C) Pour about 125 ml of the hot R
e hquld medium into 250 ml ﬂa"l\;s Plug with icogton,wads. Autoclave for 25 rmnutes at'15 " :r ,
Y o : ;lSr Yool ro 60°C and po\Jr plates Invert,phtes’aaft’er medratsohdrﬁes Prepara"tron of medra Cord
S RS and pourxng of plates should be done prror xo cla‘sé'."' AT T SRR LERER
. o i, , ‘ ."- ) . . d,-"
- 2 o | o .
oo e e o ‘:' ' | "
Q I T e ;.:"1_ ~ ‘
ERICH % e .
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‘ If you donot. have an autoclave ¢ or pressure cooker, other kltchen mgterials can bé used
. " to'make the:media. An artificial medium can be made with gelatin and bouillon cubes .

Sterilize petri_ dlshes as explalued ibove. Then boil -2V plnts of your habitat water (fresh-

:’ - water for pond sample, salt waterfor maritje samples) in a pot with 3 bouillon cubes.
_"Remove fats and oils. DlSSOlVC 8 envelopes of gelatin in it. Add a pinch of salt. Dl\)ude the -
gelatin-bouillon mxxture among 60 petri dishes. Immediately cover the dishes. After.

-medium solidifies, invert plates so that water droplets will not fall onto the medium. - -
Dy, Streakmg plates - .- . - : ' ‘ R
1., Each student pair should obtain three petri. dishes; one for a control one to
f streak with the watel*vsample, andwgne to streak with sedlment sample Label the
4 " plates with sample deslgnatlon and-youf name. - : .
. 2. Light the burner and flame the loop. Remove thehgap of the water sample and
. 7 , " flame the ‘mouth.If 1nocula\§‘n loops are not avaﬂable the students can streak:
- T " the plates as described below v& txps which havh,been individually wrapped
. "in foil and sterilized in,an oven,eg for 1 hour.
U - .3 Insert the loop (Q-tip) into the water'iqg-thhdraw a loopful of the sample Try
‘ . - not.to touch the sides of the tabe as you remove the loop. Flame the mouth of

. . the tube and screw cap back on. If 3 Q-tip was used 1t wrll be necessary to press

' " .excess water off on the sides of the'test. tube.

5' 4. “Mop "with Q-tip or “streak” with the loop carefully )

\ ‘“/ '
. ¢

A

: _ .

p surface of the

< v media (Flgure 1): Do not break the surface of the medlum ; -
2 Replace lid of the petri dish. Flame loop-. - .
’ 6. Invert plate and incubate 4t room temperature for 3—4 days. = - .
G- 7. Fpr the sedrment samgle, add- sterile habitat 3 water untxl‘the tube is- 2/; full Screw
-
W . cap on the'tube and shake 20—30 times: Allow the sediment to settle
A 8. Repeat ste .
3 T ‘ -
. & Y L . ,
. S » - L ) : »
a . o . ,
k‘?' /
‘v' f(' . . "\ . : ;’ . . _
, ) . . —{ R
], L ) K
s - @ ) g 3 -
b % 4 - L e . e
T [ ’ - ) o kS v
. . » ) L=
i s ‘ -y . ¢ A4
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u " ‘ SRR
<. - N o EEEN
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::;.: . 1‘5. B ‘V',a ; t .: .'\ l :‘ : ‘:'
o . K . e ¥ e . . - X . _.nA )
N s , e T e ¥
o d., L e i N .
B . { 9 Make dally observatxons and record the followmg data number of colt)mes Ty
R S ',ly i+ color, size of colomes and shape of colomesr N U e S SR
Yoo v A PO E . . . DR B TR DO £ T
X ,; : o T 7 - CERN . N 5o . - - "\. Lo DN B 1.%:‘. : . By
- E T \ w . . . ! ‘. , ’ ~ ’
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o Py ol .. .
) e " Plate 1. . ‘Plate’?. - Plate3 e
- : K | Cénterol . Water Sample - Sediment Sample | .
. ' . . o - l' .I')ay . Day ~ Qay - " \ .
- T {. - L 2 3 4 .12 3 4 1 2 3 4 .
Numbefjgf'colonies ' 1 0 - ' o .
. - _ Color(s) of colonies . " ’ .
Size of colonies T .
- Shape of colonies . ' ‘ o L : -
. . ¥ - 13 -
% Roughly sketch two different -
colonial types ? . .
. - ; .

. -E. Smears for staining *

1. After 4 days, place a drop of water on a slide.

oL the [66p and mix it with the warer drop on your slide. >~

. Flame the loop: Let the slide airdry, heat fix, and stain.

4. Repeat for as many different types of col&ﬁ%§ as possible.

‘5.. Observe the stained slides under the microsc

14

cells you have stained.
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Flam@fhe inoculating loop and_pick off asmall amount 6f‘_a‘c_hosen colony with i

opg. Make rough sketches of the -
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_*6. Describe the'colonial characteristics and celluldr characteristics for each bactérium .




. . - VOCABULARY ACTIVITY FOR CONCEPTI - |

T rtds in these puzzl‘es, -when’ solved ill yteld a defined term. related to Concept L. -
The létters under the column below the gﬁgn info the boxes directly above them.«Your E
) job ¥s- to 'decide which letteér'goes m;-G—whtch box. As you use a letter, cross it off:"Note
thar some, words are continued from one llne to the next. T& end of a'word is: indicated by
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VOCABULARY ACTIVITY FOR CONCEPT I
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and‘vn), horizontally (across); backwards, or diagonally.
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S CONCEPT ] ; ,\ o .
N Sea grasses are subrherged monocots which stabilize the bottom sedlments, contnbute .
2 . food, and prov1de a habitat and refuge for marine organisms.; o . t
?" . . : ’ ) o -
Ob]ectwes o - . . -
A Upon completlon of this concept, the student should beable: = . T e e
. * a..»Toname three sea grasses of the Gulf of Mexico.. . e - ;
i b To give two, mddl Cations. of t plant body, of sta’ grasses T .
- R “To list two ways tl1e sea grasses beneﬁt tfhéu‘ ecosystem. - )
L d Te d1scu-ss.how sea’ grasses differ frOm algae o e I
©ow ' | S
* : \./‘:‘ “',;. *
‘.. —_ ,;‘ . . . : LIRS R R = \ . ~

There are many ﬂowermg plants closelﬁmoclated w;_’t.l;qhe mar‘ine env1ronmen) Thelra,
rarlge extends from the mangve thlckets of‘the tri cs‘t&he salt marshes of temperate -
regions. However, fews of these qualify : as seawjeeds, My miost do not grow ‘wholly sub-~ " =" .

- merged There are élght genéra, including about ﬁfty spectes,. which fall into the sea grass * -
" categary. These are'not truegrasses, but are members of the’ pondweed families. Many sea -
_grasses are trop1cal in or1g1n, and several sp écies. are found along-the Culf Coast of the .

_ Unlt,ed States. . TR .\: Coe

o " Fhe monocots Called séa grasses resemble ‘true grasses in their ge«neral stricture. 'ﬁy T

have long Jeaves, rhtzomes, and, ﬁbrous root systems. Many gcrentlsts theorize that sea ',' Cw
. 4" ygrasses evolved from freshwater %5nocots thar spread ffom rivers into the (Qe\aﬁl cos

§ . Sea grasses are hydrophytes', plants that grow underwater. Consequently, their tissues .
- -are-not as complex as those of the tfhg, grasses. For exampl-e in sea grasses the vascular e

' " system:is poorly developed and the<iticle and stomata are lost ffom the’ epldermal layer.

e ,Reproductlon is highly spegalized. - _ o B . .

The ecologtcalJole of theSe plants is Very 1mportant in the subltttoral environment. ‘The - -

: ’hnd ots;forms sgdlment traps and helps to StablllZC sandy bottom DR

L --‘\’
e a"oe

P

Yy e 0 -

: "'e dasa food swcgl'helr producttVIty may be & even greater tBan IR
3 y prov1de£b_‘§gl—81re’ctly and 1nd1rect—ly‘ for many animals.. <+ 4
B contrlbutxonsof sga’ grasses to the ecog;tem lies m‘ﬁ?fact that &’n SRR
) . T prov1de-,a‘habnatvand’ xefuge fQ greatn,umbers of-organisms, including shrimp,. c-rabs - '
R . scallops and, many f fish. Their* great vilue as nursery aféas.for dnimals can hardly be ¢ es- e
U " timated: The‘se plants also servé‘ ds a suBstra‘te for many 1nvertebrate spec1es and for algae -
ERRT Starﬁsﬂ seaarchins, soft co,g}s, ;@d sea- -biscuits are among othe,; ahlmals using these
RIS graSses for sielter Sea grasses occur, frém mean l@v tide t()btl’ll ty.feters m depth

akes up'a lﬁ'ge portionvéz7$.'&sq\uare f

"+ Mississippi Sound
Cw. L waters. under the 1" &tion of, the S’tate of MlSSl
[ ‘.".'of-AlaB‘am Thls bo‘ y of wate 1s pamally i

col -Mex;co by a.chaln ol barrler'_lslands

Aruitoxt provided by Eic:



E

RIC.##7™

C L -""' S . o - 4

) ) S e ) ’ o \ _ s
" More than half of the sea bottom of Mississippi Sound is comp‘osed of mud,.especially

near the mainland. Toward the barrjer islands, the bottom becomes sandy. Shell reefs

occur'in bgth the eastern and wésterit Sdund and in various locations along the mainland. ’

The amount of shells mixed with the bottom sedimentswvaries. - : -
Ey./nslve submerged beds of sed grass occur on the sandy bottom, especrally near the

barrier islands. In 1969, the Gulf Coast Research Laboratoty mapped the bottom of the -
3 _» Sound under the jurisdiction of Mississippi and ound approx’lmately 20,000 acres (31.2
‘ C square miles) covered by Tiarine sea grasses and a gae Scnentlsls belieye thatsthe total area
'+ " - of seabottom covered by vegetatlon may ﬂuctuat_ from year to yéar and over a period of -
A, . .

several years. * .. oo - S JC%. oy A
Five species of sea grass are found in Mississ 1 S0 S
. beaudettez) rwidgeon grass{Ruppia mannmq), tufile grass ( ﬁ)‘alassza testudmum) manatee
- grass ( Cymodocea ﬁlzformts) and Halophila. engelmannu which has po common name (Fig- -
Tt yre 1); Being tropical in origing the sea grasses in local waters' add a‘,@'nensron of troplcal -
S dlversnty to the sound. . R : .
"o« Thalassia testudinum (turtle grass) is the firost common sea grass Iﬁas broad, strap
" shaped leaves, 4-9 n#fn wide and 5-30.cm long, roundeiat the apex The stem ts a persis-
>, . tentthizome; and leaves arise in clusters from noges. "{urtle grass is found from mean low
e tideto a depth of 30 m. Flowering is rare, and reprodiiction is usually vegetative.
A Cymodocea ﬁhformzs (manatee, grass) is often found mixed with- Thalassin at’ aglepth of
] & © 2-15 m. terete legves grow to 35 cm in léngth with a diameter of about 0.5 ¢nd, The *
sheaths and bases are pointed. Sexual reproductlon s rar’zgetatlve growth is the pri-

) mary means of repro&:cuor{‘ e e . ‘ . -

1

e
K 2

tﬁa B Ha‘lodule {

o
.
Y

L v

- Flgure 17 Genera of ! rasses'cpm' phe M ?s’rppr Sound R Halopb
NI CsRy‘ppid D, Thalassm, SRS a2

,
LT
IO
) W
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R‘uppzavnantzma ‘(widgeon-grass) differs from.other local sea grasses in thavit has no
"+ stalk. The narrow; flat, pointed leaves arise frotn,a simple to much branched partly upright

. - thizome which is poorly attached to the substrate, These plams are basically a freshwater _
. .+ - species, but they are fougd growing on mud and sand'in the littoral and upper sublittoral . = -
. ** zones. Flowermg 1s comlrlﬁon and s¥xual reproductlon o;curs more frequently in this sea . -
T grass than in-many other species. : I A . .
' - Halophila engelmanmz has, as its most d1st1ngulsh¢pg charactenstlc, elllptlcal leaves - - .

wvhich are arranged in rosettes at the tip of the short stem. Thigleaf consists of.a whorl of

. five leaflets. Leaves aré' 13 cm long and have faint, central veing: Rhlzomes are creeping

and scaly” This species is found i in depths of less than 5 meters,ﬁgrowmg ‘with Tbalassm and

- C Cymodocea Sexual reproduCtlon is rare. to2 ‘ .

' N . Hdlodule beandettei is a marine perennial. The leaves are slender giving a linear appear- -

.« ance.The leaves develop from the nodes of submersed rhizomes. Rooting is from the .
' nodes. The apex of eacl&eaf has three pomts Each point re pre ents an exten510n of the :

three veins, the midnb and two marginal veins.’ %‘ " . o
. v, These plants propagate and spread prlmarlly by vegetatlv r0wth‘ through the produc— .
. uds of extensive rlizome systems. Rhlzomes are horlzomaiﬁtems Wthh grow in the sandy B

., [

e apex or growmg point.| 'The erect stems of Hadodule beggdetp :

\Y . eLongate %rtlcally to adjust to sediment deposmon Lo :

. Rhlzomqs and roots form extensive masses and. tend to stabilize “the d seabottom. - .

< Organhe matérial also accumulates in somesbeds of g;asses and, in time, the "shell‘s of stfal.—

¥ . * "+ lops,ckinis, and conchs (sea snalls) become abundant. Beds are often forrgl of only o@e | -

T . % - plantspegiesand they may range in area from a few to several:undred squar.e feet. Shoal,
turtle and manatee sea grasses do not usually 1nterm,1)! but Halopbzla grows 1nterm1xed S
“with.turtle or manatee grass. e

*  As mentioned before, sea grasses and ' marin& aﬁgae support,various animiat populatlons Cok
: (Flgur@) As many as. 300 or more species; incpding more than 100 known invertebrate:
AR * speciefoccur in Mississippi waters. The populatnon of certain spec1es varies widely from a .
o dew 1ndrv1duals to }‘rundreds of animals per square meter of ‘vegetation, , 5
o "Many kmds of clams- (20 specnesf'and Snails (15 species) are known to occur. S grass v
- o beds are.also habitats for 1 numerous-grustaceans {50 knownspécies), including th?blue cra
" (Callinectes sapidus) and the brow shrlmp (Perraeus 4 tecus) during some stage of - th_elr hfe . -
" cycles, Some 24 other species of crabs.and,four. othef species of shrimp are. found amo.ug
. T ga grasses. Sponges bryozoans, corafs -sea’ WhlPS sea Femones, rseshde crabs, * o
- ' Starﬁshes, sea cucumbers, "and annelld worms (Polychaeta) are al::z\ynd here§ ome ' _ —
37 - %yearsthe sea hare (‘Ap/nysza wzllcoxz) "and the sea pork (Amaroucmm !tellatnv{l} ls
7 thesebéds. , . ,t s
- . . Beds of marine vegat@tlon pr0v1de a source of,food to small orgams d al‘so protect _
@' SR them from predators and thesphys;cal forcés of-'t]ﬁ sed. So ammals f direcfly oh the’ R
ﬂ'&.: , v sea gx’asses, others {e,ed, on “Phe -ph toplanktq‘b ,(mgmte dngfg plaqt llfe)gﬂ‘ the wafeg‘s A
TS thers on the algaf whtchag ttached 10; thp s€a grasses or‘bn assomated shel! ‘ .
JHe communlty/aqd thuf the foM ‘:‘J” e
101e.qt waves _arid curti’:nts and ﬁ" '

r‘

1n'hab1t -

oy

S " fragr'henns ’Some d‘hlmaﬂ feed Ny
-";g} ‘\/;' .__-, ehauls : !

lew
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x o Invertebra(es are thg.prxmary assembla{e of amrnals found among the sea grasses.' There
"+, is.some evxdence that thie species, found vasy from"bne sea grass bed- another, wl}u:h ]
" seems tQ indicate tbat the characteristics of the beds formed by the ¥ ‘us Spec,nes oﬁea
. grasses-are important to the particular animals assocxated with themn: "\ - :
“ » . 'Unvegetated sandy areas adjacent to sea grass betls may have a few specxes of animils *
' and algae tommon to the sea'ggass beds, but both numbers and diversity are > greatly re-
g:wed Areas’ of.muddy bottom are equially” lackxng in algal and-animal ‘species. Comparing "~
ese readily observable facts, it has beer concluded. that the large numbefr'of animals ‘
found in sea grass and algal beds is dependent upon the presence of vegetation. The abun-
o ance of animals is strikingly noticeable, especially in summer months. In comparisor to .
- J dther marine, estuarine, freshwater or terrestrial communities, sea grass beds are probably

¢ the most diversified and among the most productive in the world. ~ - AR
. The presence and abundance of small. animals atttact many ﬁsh making the sea grasc
beds of Mississippi coastak waters excellent areas for sportﬁshmg Fishes such as ﬂounder, ' :
ground mullet, striped mullet, redfish, sheepshead, spade fish, white and speékldd trqut are .
. very abundant around sea grass beds. Sharks and rays are often found in the yvicinity of g
grass beds, and. occas;onally mackerel and lemon fish. However, mackerel and lemonfish-
along with blue fish are found generally in deeper_ waters along the south side of the barrier
. islands and further south in the open Gulf: - ' .
“Magnificent pipefish and sgahorses are found among the blades of the sea’ grasses “The
. sea robin; file fish, sea bass, cowﬁsh and puffers are only a few of the interesting.and - * e
beautlful fishes associated with these undersea meadows. )

. . . . “s

4

Y

»
v

(3

e
-

‘ L

Envirorimental Sisturbances » _— g . ‘ : - .

PR @ Large -scale en%lronmental dlsturbances, such as hprricanes, and prolonged periods of

. low saline water are known to affect-'sea grass-and algal'beds. When the acreage of sea- .
bottom covered by sea grasses and algae is reduced, 1t probably causes a reduction in the ' .
density and diversity of ‘animal popula;xons associated with them. The reduction in the ‘
small anm;;l‘bundanoe may causethe populatlons .of certain sportﬁshes to shift to-other’

S~ locatno%\s for food.- . } .. ‘- )
- , large recurring weather cles are im ortant to the envtronmental conditions af-
- P

. feqting d these ‘beds of vegetation. In past-years, sea grasses and marine algae may have ~
. occupled much more sea bottom tRan that recorded.;xn 1969. During perlods of drought,
FER .when coastal waters arg maintained at relatively hlgh salmmes, sea grasses and"manne;q\'lgae e
- are probably more abundant. As thg marine flora develops, subsequently the marire ffnal AR
. commumty iycreases alsq in deggsity and diversity’ resultlng in concentrations of .
spovtﬁshes Supported by the U.S. Army Corps of.Enginggys, the'Gulf Coast Research,
- Laboratory has developed techmques that could be used to extend, batren sea bottom areas
IR , <. *to potentlally productive areas. Slmple anchormg devices cOrrstrLfCted from wire mesh and ‘
.» "o iron rods were dsed to hold portlons of sea grass 10 th&bottom urfl fhey became estab— P
o 07 lisheds ot s e R . . b T - L, 3:
' - At present tl;here are lpmltatlon-s to the appllcatlo.n of these tgchmques However\con- Y
sldgrable potential ex1Sts for management “of sed grass and algal beds. Tt may bqfe:l'sxble to.. _' e
:grag$plant cergm specLes of plangs iny areas disturped by channel rpaintenance, pnfﬁlmes Pt
aXd other cd‘sfal'*engméermg prti‘jeqts, in add.mon g {Y reas destroyed By l&ury a" sasters . ;’f -

by
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— ,'i; To suggest that man’s efforts can produce results that mimic nature would be bold. But
o ‘the, natural establxshruent of sea grass can be significantly aided and put into motién by" .« .
- . [ man through mnsplanatmg programs Wl’llCl’l should contnbute beneficial effects-on the - _' IR

. ez tnahne enylronment ) S~ S ‘ o 'b T e , ‘ "'; O ' g A

‘o '-.k_’ B = B L T —

- - 0 « R - 2 - -

Lo s --‘VOCAB LARY LT RS

- 7 %utlcle—a waxy materlal (llp’ld) Wl’llCl’l coyefs the outer sn‘ce cells of leaves and some
o other plant parts to redtice water loss.
Hydtoph‘yte——partlally or wholly immerfed water plant %welllﬂ in wet glaces or water.
‘Mornocot'—a flowering plant that develo lngle seed leaf (cotyledon), il parts in
threeror multlples of three.: = * ~ C g
- NodeLthe region of the stem. ~where oné o Ore leaves are attached
v o Productnvnty—amount of organic materidls formed in excess of that used for respxratlon It
- yepresents food potentially avallable to consumers.
Rhsizome—a herizontal underground stem. e ,
" Rosette—a {uSter of radiating leaves. - ~ L )
. Sea grass—-a grass-like monocot gghich grows in’brackish or marine water. I
-Sheath—the basal part of a leaf ora collar-like outgrowth at a node wrapped about a stem.
Stomata—the pores or-openings between two guard cells-in the epidermis of a plant. ‘
Sublittoral zone—that benthig,fegion ex’tendlnifrom mean low wager to a deptl] ‘about
_ ’200 meters or the-¢dge of a continental shelf ‘ ""
I Terete—-—round in cross section. K STl S A

. Vascular syste.m—the conductlng tissue (xylem and phloem) _ R

AR

¢ _ . ¢
» R : R ot . ‘ . . l; -
. Cs : - CONCEPT K =N, ) o
* . ’ . - < 3 '
Salt mitshes are productlve communities of monobot and dicot plants ‘whith demon- -
strate zo.naftlon in ﬂora : )

. a Ob}ectwes . T T (._« l . ‘%’“ S ‘ -

- e \_1"_ ] . . . 3
Y ‘

Upon completlon of th1s concept, the student should be able v S : 5

. "J .
.

a. To name causes of zonatlon in the marsh.

b. . To discuss the importance of salt marshe,s to the ecosystem’ . _

, c. To differentiate between halophytes 2 and pséudoHa Jophytes C e .

L d. To give generic examples of marsh plants commor to the Gulf Coast. ' ST .

" e. 'To list two ways tkanspiration is reduced by sal'@ants Yo > B

f. To describe a typical grass flower. . . e .
g

To cite a-challenge thar salt r%rsh plants face dally * 'u.

%"- ‘. .

.
-~

et . T S&T.MARSH COMMUNITES -

1 - Sl marslmfommumtnes are-found insthe llttt)ralﬂz__one in reglons of. low wave erlergy .
“eg » These plant’ comm{mmes are..formed alor;,g stabquor eme.rgmg shorel‘lxln‘:he t_e_r_nperat_e L a s

- ., . 7"
L reglonsof'tl'!e world. ’ . ; , - e o -
<t 4 fal. LT e e iJ . . IR
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./’ﬂong much of the cogst of t'he,Gulf of Mexico, salt marsh communitiés have formed
. ¢and are forming i in aréas hEre'acqumulatron of sedm‘!ent In sea grass\ommumtles pErmlts .
. SLa stasrd ofssmooth:c rdg #o deve'lop As 'sédiments ipcrease, this grass may move inif -
D . . the soil confains a. sufﬁclent amount of Trgahic matenal : :
. In many salt marsh cemmunities; algae form a mat on the mud, on plant stems,’ and on
N “shellsr The.lower littoral zone of tde channels i s prlmarlly exposed ‘bare mud. Saltwater
b algae‘rrty be found in tide channels, Whtle certain freshwater species are present in brack-
1sh regibns of tidal channels 7 . .. : . -
.~ . From an ecological standpomt, salt marshes are tremendously important. They are sites
v of the productxon of many tons of organic matter, providing food for countless numbers
of organisms. These areas-act as 2 buffer zone between saltwater and land—vegetatlon
Certainly ore of the greatest values of the salt marsh to the ecosystem is that it provides” - .

. the habitat for _many species of algae, seed plants, 1nvertebrate ammals, apd a large number
"~ of birds. .

- It.is important that this walue be strEssed for humans, too, have come to value the salt -

‘marsh as a habitat. Many areas have been filled and houses have been built, destroymg the
natural setting which is sg' r vital to the flora and fauna of marshes. - L s .

Salt maysh plants are classified irito two categoriés based upon their habltat The first,
category includes the halophytes These are plants which grow and complete their life
. ﬁ cycles in areas of high sal content. Plants of the second category are called “faise halophy-

' _tes” or pseudohalophyfes. Pseudohalophytes are those plants which appear.in high salt =~
- habitats for short perrods‘of trme or occupy’ local | nonsalty ecologgical niches in.ah overall
saline environment. ; S v e .
Halophytlc and pseudohalophytlc plants are wrdely dlstrlbuted in many ecologlcal and
: climatic regions. However, they share uniformity in taxonomy, structure, and behavror
" Often‘the same genera or species of plants can be found in subtropical, tropncal or temper-
* ate regions. : C :

-Plants in the salt marsh are usually found in distinct zones (Figure 1). These zones are
believed to be the compllcatefresult of elevation, sojl type, salinity, temperature, and the
amount ‘of water the pl#hts get from the tides. The miost abundant grass on the muddy low
g secugrogs of the salt marsh is the salt marsh cordgrass, Spartina alterniflora. It usually grows
: L till%njpa.an’the water, and its growth looks sturited farther away from the water. THe salt

ni;adow cordgrass, Spartma patens, is found higher in the marsh where the soil is sandy.

S#atens is narrowed- leafed and does not grow astall as §. altermﬂom o

’

Ke,w

g , . Insomesalt ‘marshes:the black needle rush; Juncus toemerianus, grows' in cluinps or may
F‘- ) ~ cover an gntire marsh On drier hammocks where-water seldom reaches, wax myrtle (My-
o rica cerzfem), yaupon holly (Ilex vomitoria); and cotton seed bush'(Baccharis halimifolia).;

. <. arevery g,:ommon These grow to he large bushes and ma?excellent shelter and nestlng

sites for blrds tnice, tat, and other animals. -
: There are mahy other plants scattered throughout the marsh. Glassworts, ‘Salicornia, are
- ﬂeshy, green plants with rounded leaves. They are usually found in the sandy areas of the -
-mgrsh where salinity of the soil.is very high. Spike grass*(Distichlis spicata)-and the. *
: sunﬂower liké sea ox- -eye (Borrtchlafmstescens) are also found in the sandy areas of the,

o -».'marsPy(Flghrrf;l) e TR R LT
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Very salty soil; often

barren salt pannes are ,

Y
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5
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F.rgure 1. Ideallzed salt marsh zonatlon typxcal of the gu,lf (Adapted from Mauldln and

Frankenbﬂrg, 1978).

e

’ -

Most of the dominapt salt marsh plants look like “ grasses

to three different monecot families. These are the trpe grass famlly”(Poaceae) .thée rush -

fanuly (j@ncaceae), “ind the sedge’ family (Cyperaceae). Leaf,"stem, and flower characteris-
tcs Irﬁused toéxa&pgunsh between the three families. The flowers are h1ghly modified ©
from e typncsl complete flower of angmsperms (Flgure Z?énd aré in- 1nﬂorescences .

[

cluster of ﬂowers)

Grasses are herbs which have flat or round,stems called culms. The stem are hollow
except atthe nodes. The leaves alternate' along the stem (2 ranked) and ha{'e pagallel vena-
_tion. Each leaf has two part*‘a sheath and a blade. ‘The sheath surrounds the culm and
appears to be a tube split down one snde This is. called an open sheath, \The bl,ade can be
flat, folded, ot strap-shaped. The. grass leaf has a small appendage called a llgule at the
: junction of the blade and sheath The hgule is th1n and sometlmes reduced 402 rlng of

: hairs. (Flgure 3).
Grasses have small i 1annspK:uous ﬂowers.

%

¢
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.
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Actually, these plants belong

s
-~

s

b

a

.

) © -
Each ﬂg\ contains-a snngle plstbl
single evary, two styles ‘each with'a feathery stigma, and three stamens thh,dehcate -
 anthers. Each- flower is borne-in the axif of a. smalﬂzg,r
t
. ingN nd envelopmg the,ﬂowe r,ls a@ecp'nd bract cal

together are calledl a ﬂoret (llttle ﬂower Flpret‘s altcrnate on an’axis called the

en brdct called the lemma, Subténd- -
the palea. The ﬂower paleaand

CE) T
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. filame v S e
- filament, A
. . ‘.“ ~ ) . Co < - . -
. - B . ) e L _
“ ’ o .o K o v
&' ’ o ) - . .
[ 3 . ' . . ) . v ;\ -.v ) i . ,
- LY S’ . Stamen . & ‘ 7
u ' . . - , Ten ! ¢ s :
‘ .- ._ ) ‘ ‘ ot .. . Con ’ 4. U ‘ 2 v e A L . .
C @ . - ' . ‘ .;'“. X | - : i E . - i A _4'_. _. - A
a . .o e e B . .'-1 - o ) W Lo ‘<
‘ .. . Lt . PlStll L . '~‘@ ) . ‘{_;‘ ST ‘g
T e o ;' Flguré'TJ’TprCal angxﬁsperm ﬂower L . N .
‘ ’ R ' | B ’ .‘._ Tevo -
S« rachilla. Agthe base of the rachilla‘are two bracts. wnthout ﬂ.owers called glumes. Two :
. -4 . . .-
glumes, a rAchilla, and the florets togetfler forma’ grass spnkelet (Flgure 3).- T ..' L

) These ges (Cypéraceae) resemble the grassesupon casual inspe 1. The Stems. have ERERE
o solld, culms, yusually tr%gular in s‘hdpe The leaves have channeled® des and closed L G
. * sheaths fused the stem:. The leaves alternate on the stem. (3 ranked) L!gules are usually e
absent. - o . c. ” . "4“
The infloresdences of sedges aré borne in splkelets on one’s of the cylm. Each ﬂower
onsists of & srngle plStll with' two of. threesstignras and one,1Q thcee stamens. - Eaeh’wer c
born.e’m the axil of overlapplng scalgs (Flgure 4 LT ¥ pECAY "-‘ RS
4 “Therushes (Famlly]uncaceae) are dften rhistaken for grasses and sedges The flower, - RN
howe'}e} has 3 sepals -and 3 petals. Tl:;e sepals. and~petals are sBff, dry, scaleclike- strut- ’.‘ o
L tares. In’ addmon 1Q petals and sepals ea,ch flower Has a smglc pistik wx-tth sngmas and 3 ’
Y * or-6 stamens. The leavés do notahave Ji All infloréscences are termma’l off an. erecL ’
& 7 stesh.’Some sgec:es‘have an erect bract , d the mvolhcra,l leaf, wluch ‘appears nﬁbe an
S ' extensron of the stém (Fqgure ) R X ' s
o7 Salt marg : lwe’m the’ 1nterud??l zone:, Therefored the.uplants are sub)ected to‘&:ondl—
T “tions whn' Age thelr ves,y .egust«ence These plangs have to ov’cx‘clame ;r’oblems as-.’
e - " soc1ated wi ilta ' the marsﬁ,i'plants arahelther in ;:onsta,nt cqntagtrwith’ the warer ’ !
IR B re submerge thck»darly diié to “tidal fluctuatiops. Alsq, the sojl of most marsl:ies R
' 7*_;-","_ , B, " is a:%roblc (laeks oxygep Thefe §alt marsh plants havl: devclopcd anatom,lcal', mor '

-
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E Splkelet | U
" Figure 3. Habit sketch of a typtcal grass, Famlly Poaceae. (Adapted from Chase, 1968
A Fassett, 1972)

- : o /

A Vegetatlve structures

y 41— bristle
remains of filament

.

" B. Spikelets "

C. Flowet

R . A

thure 4. Habit sketch of a sedge showing nutlet, sptkelets and flower. (Adapted from i

] Cha§76\1968 Fassett, 1972).
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Figure 5. Habit sketch of a ]unc‘us shownng the vegetative and floral parts (Adapted from : ,
' Chase, 1968, Fassett, 19729 :

phologncal .and physnologlcal adaptatlons Wthh allow them to tolex;ate the challenges of
their habitat. -
Salt water is physlologlcal dry”. Th1§ can best be demonstrated by placing a-plant cell in ,
N saltwater. Water inside the cell diffuses via osmosis through the cell membrarte into the o e
‘ saltwater causing the cell membrane to shrink away from the cell wall. Eventually, the cell - l
would die without the water it'needs for cellular- act1v1t1es Similar dsmiotic pressure is
placed on salt marsh plants by the:environment. Some plants like . alterniflora acrually " i~
R take irpgalt with water and- aCtlvely excrete the salt via salt glands located on the surfaces of - .
the leaves and. stems. Salt: crystals can often be seen on some plants in the marsh. Y
Water conservation is gssential to plants in a physlologlcal dry” envrronment There- : s
fore, water loss by transpiration must be redyced. This is achieved in various ways by, 2
~ marsh plants. Most plants have sunken stomata, fewer stomata per unit area than, lnland PR SN
\ ‘plants, thick cuticles, succulent plant bodies and trichomes (hairs) on stems and legves. B
= Plants-which have developed succulence are fleshly plants In effect, these plants have_ o \
diluted the effects of toxic 1on§ assoc1ated with excesslve salts by increasing thelr volume ‘. '
‘to surface ared ratio. - . .
Many salt marsh plants are pubescent. Over steins and leaves many hairs called
trichomes have developed. Thqse trichomes give the plants a greyish- green appearance. . S
These hairs reduce transpiration in three ways. First, the hairs reduce air movement di-- 4
rectly over leaf and stem surface; therefore, they help reduce transpiration. Secondly, the
hairs increase back radiation from the plant surfaces creating an insulated zone between the -
hair surface and plant surface. In effect; the plant surface is at a lower temperature than the -
" atmosphere. Again, transpiration is reduced. Thirdly, the trichomes prevent the spray of
- seawater from making direct contact with the'live plant surfaces. . :
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o Commumt 1l of the populatlons of drganifenit
~ Complete flower-—having Sep},ls’ petals; stameris, %
. Culm—the above-grpund ste

.

: .Ecologlcal mche——the particular way in Wl’llCl’l an organlsm obrtains its. food aik

‘by them occurs at the oil surface This creates a-.
| oxygen requirement le‘ growth They will suﬁ’p 4— £

; stomata-of the l'eaves, rough the stems to th ‘f 03

; ] : P NG
1 M - T

et o,

"

-
Oxygen is rare m tl'le smls of th

esaltmars ;i _'\

The plants have adapted by developing a systg f
leaves to air spaces in the roots and rhizomes. ; Jhey N ‘ll s, |

J\u
o

'

/
VOCABU A

- :
Adaptatlon—the process by Wl’llCl’l a specx{b i‘ f
ronment. - | N
Angiosperm—a ﬂowering,plant.
.Anther—the pollen -bearing part of a stamen.
Axnl——t’he upper angle between an organ apd thy
Blade—the lamina, or expanded part of a leaf
Bract—a leaf reduced to a scale. - LS ‘3«
Buffer zoneg;gn arek resistant to chang {
o] il
of grasses or grassllk‘i At g
Cuticle—a waxy material‘(lipid) which covers the ep1 Ermik élj's of.leav i-

plant parts to reduce water loss. . ' Y
lefusmn—the transfer of stbstagces along a gradlent from reglons of hbgh'r conc ""'\" i

tions to regions of lower conce%ratlons . . L

organism’s way of life.. = - - S .

r ’ R .

- Ecosystem—a community of organlsms mteractmg with TCh other and the envu‘onment in

~ which they live. -
Fauna—the anlma&llfe océurrmg in a particular locality. .
Flora—plant populatlons of a given area; the plants or plant llfe occutring in a partlcular ' : /

v

locality. . > :
Floret—one of the flowers in a close 1nflorescence of small flowers, such as in the splkelet _ /
of a grass. - ?

. Glume—a member of apair of bracts subtendlpg the spikelet of the grasses.

~ #Mammock—an elevated tract in a plaln or swamp, -often den§ely cpvered with hardwood

~Inflorescence—an axis bearing flowers; cluster of flowers

Ligule—thc * ##: rgence from the top of the

Habltat—-the place where an organism lives. ' Sy
quophyte——a plant of salty or alkaline soils. b

trees. . -

Involucral leaf—in ‘rushes a bract which appears to be an extension of the stem beyond
the inflorescence. . . : :
Lemma—the o * - “#haxial) bract subtendmg a floret in e ﬂo’wer.!of'a prass

#@lﬁﬁf he b-l’adé e
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,Li&oralWa extending from shoreline to the ge of the continental -s,helf"or to
© the 208Cter depth line. :

) Marsh{;—a tract of wet or periodically ﬂooded treeles and
grasses, cattalls, or other monocots.
Monogot—a flowering plant that develops a smgle seed leaf (cotyledon)
- Node—point of leaf attachment.
Organic matter—any type of- matenaghat contains the element carbon. ,
Osmosis—diffusion of material ac‘b asemi-permeable membrage. -
Palea—the upper bract of two sterile bracts, subtending a floret. : ..
4 Parallel venation—the veins are so placed relative to one another. that they approximate
parallel lines. ’

etal—unit of the corolla of a flower.
Pistil—one of the essential organs of a flower, con51stmg ofa stlngstyle and ovary.
PseudohaloPhyte—“false halophyte.

Pubescent——halry, the general term for hairiness. :

Rachilla—the axis of a spikelet in grassed and i in some sedges .

Rhizome—a horizontal, underground ste : - -

Salt gla}d—a specﬁhzed gland located on the surfaces of certain salt marsh plants which

excretes excessive salf from the plant.

Salt marsh—flat land subject to overflow by salt water.

Sepals—one of the segments_of the calyx of a flower. - v
- Sheath—a basal part of a leaf or a collar-like outgrowth at a node wrapped about a stem.

ally characterized by~

»

N

. Splkelet——the segment of the inflorescence of grasses enclosed by a pair of glumes. .

Stamen—the pollen bearing organ; consists of a filament (stalk) and the anther.
Stigma—that-part of the pistil that receives the pollen and in which pollination is effected.
Stoniata—pores regulating the passage of air and water vapor to and from the leaf, -
Style—a short or long, simple 6r branched sy( arisipg from the.ovary.and bearing the
stigma or stigmas. . _
Succulent—fleshly; composed of soft, watery tissue.
Transpiration—the loss of water in vapor form from a plant.
Trichomes—hairlike structures.

—

- L

P . .

. " Activity: Salt Marsh Field Trip
,
To observe the zonation of salt marsh plants _ »
“To observe the diversity of salt marsh flora and fauna. L v
"+ To determine the effects of salinity on floral zonation.

1

M atermls
N

boots, old shoes or waders, buckets, collectlon jars, plastlc bags (varidus sizes), shovels,
- plant presses, sallmty test . 'nment, graph paper, measuring tapes, transect pdles (6
feet hlghl ' i aeets, preservatives

g -

100
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Procedure (erld)

1. Students should' wark in groups of four to ﬁve Each gro<p 'should obtain two poles /
i "

2.

ERIC

Aruitoxt provided by Eic:

2. Determine the salinity gf the water samples which were taken along your transect.’

and-a ball of éord'to rnake their transect line.. o
The transect lirfe should be esjablished perpendtcular to the wave -shore mterface This

is accomplished by placing one pole into the Subslrate at-the water’s edge and the sec-
‘ond pole at the top of the’ marsh. Tie the cord frq m pole to pole to establish the transect

line. o o . ,
Every five megggs along the transect ltne, each student group should note and collect .

will be necessary to-label your material carefully. “ .

Procedure (Laboratory) R , .
1. In the lab, press plants and preserve animals. Try to. 1dent1fy the plan;s and antmals with - "'/.l‘

available materials. . .,
3. Each student should prepare a diagram of their transect on graph paper showing the

variation,¥f any, in the flora, fauna, and saligjty. Study your graph and determine if

there was any apparent zonation in the ﬂora and fauna of the marsh for a class discus-
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animal and plant specimens. Also, water samples should be. collected at each 1nterval Ik .
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d in Concepé K..Tile “

d-down), hbrizcﬂ)tall_y (across), backwards, or.

T

Hidden in the letters below are 10 \.rocabular'y-rvforc‘ls that'are use

VOCABULARY ACTIVITY FOR CONCEPT K

Ve

- words may be written vertically (up-an

diagonally: Try to find teh words.
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Answers: blade, halophyte

© Q@Mmosis

, inﬂoréscence,_Tem;na, glume, stamen, style, sepal, succulence,
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.~ . " ¢ . .VOCABULARY ACTIVITY FOR CONCEPTK '

"+ Try to complete the crossword puzzle using vocabulary words from Concept K.
t,. . ' . o . . : .
. ) ’, ‘. . DO E . . ) | | ) \S~ « | |
' - 1. Resistant §o change. - , - . _
7 2. Theloss gf\‘va:er in vapor forrg from a : - . s

- ¢ plant. v 7 : . . ! ’ ;/ 2
S 3. .“Litt}c flower”; a flower of a grass. ‘ o - '
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1. Name for, the stem of a grass or sedge.
° 2. A cluster of flowers on an axis. ' -

3. Stalk bearing the stigma of aplant. , . o | '
. ' A

| : o C b
7 . - . .' ’ ) \.
/ ACROSS K :

‘ 4. A-waxy substance on the epidermis of -
. -+ some plants. 4 -
- .- :'5. A place on a stem where leaves are at- ' B - )
7’ - - tached. -~ - :
/- 6. Receives pollen; part of the pistil.
/ - . . .

—
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o yOCABULARY ACTIVITY FOR CONCEPT K . .
Below you will find a group of 7 scrambled words which are psed in Concept K. Un- -

scramble the letters of each word and write it in the blank provided. Notice that each word
has one letter circled. If you writt one of the letters dowr 1h order you'¢can spell out the

“Wﬂmd”\ :
° . Y 3 N . . -
.-d e '

o n - - . . L ..

-

\

2.1 e y@'t' y _— - : ; '
3_@a.t‘si_g I ) .‘ . , | ,. o

O R 2 S — -

50t poi 1) \/‘ " - o
L ‘ . . \ ) - .
6.®Jxa : : ‘ _ . :

7. l a@t ) . o ) { :
What is the “mystery wocgd‘l: . T : 2

g COMMON GULF QF MEXICO SALT MARSH PLANTS L

v
E:d

——

Grasses
[ 2 .

Smooth cordgrass, Spartina alterniflora, grows in the lowe: littoral to sublittoral zones,
forming a fringe around the salt marsh. This grass may grow to a height of 2 m, but
shorter plants are also found. The leaves are tough, flat, broad and green. The spikelets -
alternate. ‘.Another common name for S.alserniflora is salt marsh-grass (Figure 1):

Slender cordgrass, Spartina patens, is sometimes called saltmeadow grass. Often it is’

found mixed with the black rush, or forming continuous, dense stands in the mid-littoral

to upper littoral zones of salt marshes. Stems may be 0.5 to 2 m tall, while the leaves are
about 1*cm wide. Leaf color varies from bright green to a dulle? shade: S. patens rises from

- a mat of last year’s grawth, and may bé fecognized from a distance by its tousled appear- |
year’s grq y 8 y i PP

ance (Figure 2). : L

Big cordgrass, Spartina cynosuroides, can attain a height of 4 m-or more. Itis the largest
of the “Spartinas” féund growing in low saline marshes. The leaves are toothed; long and °
tapering with blades 7.5 dm long and 4 cm wide (Figure 3). N :

Salt grass, Distichlis spicata, is also called spike grass. It is quite common in the upper _
littoral regions of the Gulf Coast salt marshes. Spike grass favors the.wetter places, and it
grows in compact colonies. ft is a very obvious grass as it creeps low to the substrate with
rigid, erect stems and overlapping leaf sheaths. The leaves are flat and light green in color

(Figure 4). -
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leaves are flat approximately 5 dm png and 3 cm wide (Figure 5 c N
The switch-grass, Panicum virgatum, grows ifi tufts. It can artain a height of 10 dm. The
blades are 4-15*mm wide and as long as 3.6 dm. The ligules are densely ciliated. The
“florescence is branched with delicate florets. The grains are purplish (Figure6)>>
_ The grass Panicum repens is found along the beaches and edges of marshey of the Gulf
Coast. It has short (30-80 cm) culms. The blades are flat and folded The mﬂgrescence is
open (7-12 cm) wit dlStlnCt branches (Figure 7).

» .
R, ]

v Selges
The three-way sedge, Dulichium arundinaceum,has 4 rotnd, hollow stem and attains a
» height of 2-8 dm. The leaves are alternate (3-ranked).with conspicuous sheaths. In the axil

of-the upper leaves the inflorescences are borne in racemes of spikelets (Figure 8A)q «
Spike rushes, Eleocharis, have solitary spikelets at Fthe end of the stems. The leaves do
not have blades. The blades are represented at the base of the stem as sheaths (Figure 9).
Another common sedge to the salt inarshes along the Gulf Coast is Fimbristylis castanea.
It grows in the upper littoral zones of the salt marsh and along protected sandy, brackish
regions. This sedge is small, réaching a height of only about 1 m. It is a deep gréen peren-
nial. The leaves are narrow with rigid blades 2—4 dm in length. The golden brown fruit is
\ compriséd of spikelets in rosette-form (Figure 8B).
: Four sedges of the genus Scirpus common to the bulf are Scirpus olneyz Sczrpus valzdus
Scirpus robustus, and Scirpus gmericanus. These plants have sheaths at the base of their ’
stenfs. The inflorescences are terminal with 4 or mqge involucral Bracts.
'S. robustus differs from the others by having several follaceous bracts (Figure 10).
S. olneyi and S. americanus (Figure 11) have triangular stems and spike]ets in sessiled - -
) clusters with single involucral bracts. They are differentiated by the fact that the involucral
’ bract of S. olneyi is less than 2 cm and S. americanus is longer than 2 cm.
S. vdlidus (Figure 12) has spikadets in branched clusters. The culin is réund, not trlangu-
lar like S. olneyi and S. americanus. y - :
~ “Beak rushes, Rynchospora, (Figure 13) have Jeaves shorter than their-culms. The in-
florescences bear spikelets which are OVOId or lanceolate. The splkelets are numerous and
- have leafy involucres. =
" Saw grass, Cladium j ]amarcense (Flgure 14) is a tall sedge (3m). Itisa coarse plant with
long leaves (1 m)..It gets its name from the rough, serratgd leaf margins which easily. cut
, . human gkin. The §p1kelets are clustered at the end of the culm.
. !
Rushes ‘

' Black rush, Juncus roemerianus, (Figure 15) is one of thé most important members of the
salt marsh community, for it is quite prolific and occupies a great deal of space. This plant -
dominates the mid-littoral Zone. Members are stiff, rigid, and about 1.5 m tall. They occur
in large tufts and are gray green to black in color. The leaves are nearly cylindrical, but
taper at the end. The stems separate, arlsmg almost Smgly In mass, J. roemerianus appears

J very dark in colo; because of its black fruits which ripen early in summer and last into

autumn. v ' S
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* Reed grass, Pbragmztes communis; fs atall a.m) coarse grass wnh feathery seeds. The ~ y
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Cattazls

There are two cattall species found along the Gulf Coast, Typha latifolia and Typha .

. angustifolia (Figure 16). They can appear in any wet area. The inflorescences are borne in
‘brown, cyclindrical spikes. The plants are monecious with unisexual flowers.-The female -
flowers (pistillate flowers) are located on the lower portion of the spike and the male
flowers (staminate flowers) are located on the upper portion. ol

The corhmon cattail, 7. latifélia, has stout stems and flat leaves about 4 cm wide. There
is no gap between staminate and pistillate flowers. If a gap does exist, it is only ‘thght. The -
narrow-leaved cattail, T. angustifolia, has narrow leaves about 0.5-1.2 cm. The spike 1s
narrow and has a distinctive gap between the upper{ale portion (staminate) and the lower
female flowers (plstrllate flowers). : ; ' L
. ¢

Pipeworts oo ’ e
. - - ‘ : %

Pipeworts, Eriocaulon septangulare, (Figure 17) are often called bog buttons because of
white to cream colored flowers in'button-like heads at the tips of slender stalks. The stéms
are erect rarely more than 10 cm tall. The leaves are arranged in rosettes approx1mately
2-8 cm long: The leaves are round 1n cross section. They are long and slender tapering'to a

_‘ point. = . ] : . BN é
o - ' v ] \
: . Dicots ) ..
< . . i
e : éaltworts (Batis maritima) are strongly scented shymbs, typically found'in the maritime

providences in the upper littoral reglon of the salt h. The plams are succulent, have
te gray green leaves on a stiff, erect stem. The leaves%re opposite and quite ha1ry The flow-
ers are formed 1 ip bracts, and a cone shaped conﬁgu.ratron results ’,from the inflorescence
(Figure 17).. ' : R o
Salicornia virginica (Figure 18), ‘the woody glasswort, is given that nam because it
A makes a c?unchy sound when stepped upon. Thi+ perennial, fleshl, marsh dicot grows from
a woody, creeping main stem’ These plants have short, erect stalks which range from 5 to
-20-cm in length. Leaves are arranged n oppos1te pairs and they aré wrapped around the
stem. This causes the stem to look as if it is succulent and lifeless. Flowers of §. virginica
are embedded ¢ upper joints Of their spike like stems. These marsh plants are found in
the upper to mid-litdpral zones of salt marshes, and they also occur. in mangrove swamps.

Salitornia bigelovii is another glasswort found in brackish marshes It remains green
through autumn with stiff ascending branches which may atfaina helght of 1-2 dm tall.
UnliKe S: virginica, S. bigelovii is an annual (Figure 18). - -

‘There are fwo‘members of the mallow family which are found in areas along freshwater
or upland margins of salt marshes. The rose mallow or marsh mallow, Hibiscus moscheutos
has large blossoms (15 to 20 cm wide) ranging from white to pink. The seashore mallow
Kosteletskya virginica has triangular to ovate or triangular to lanceolate leaves. The flowegs

. are pink, lavender, or white. The flowers are much smaller (4.5-5 cm w1de) than the marsh .
mallow (Figure 19). , - Co
“There are several species of smartweeds, Po?ygonum (Figure 20) cammon to the tidal -
marshes. These are herbaceous annuals or perennials. The plants are difficult to identify to’
species if mature fruits are not available. A distinciive characteristic of these plants is the.
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Flgure 17. A, Habit sketch of Eriocaulon. B, Flower of Enocaulon C Batis mar: = - D,
a Enlargement showing fruits of Batis mantlmaf'f
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Figure 18. A, Habit sketch of Salicornia virginica. B, Habit sketch of Salicornia bigelovii.
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Flgure 19 A, Habit sketch of the marsh mgpllow Hibiscus moscheutos. B, Flower of H." -
oscBeutos. C, Habit sketch of seashore mallow Kosteletskya virginica. D, .

Flower of K. virginica. ) .

\ *  Figure 20. A, ‘Po'lygonu;n (smartweed). B, Asclepias (swamp milkweed).
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* Y conspicuous sheath at the base of the petioles. The lanceolate to linear leaves are alternate
on the stem with smooth edges. The plants grow trailing, scramblmg or efect. Flowers are
_green with white to pink borders. P

Tl'!e\swamp milkweed, Asclepias lanceolata, (Flgure 20) is an erect pJant with branching -
™ stems and grows as high as 15 dm. The leaves are opposite, usually lanceolate. Theflower
is an umbel 2-5 cm widé. The flower is distinct in that the corolla%\@s reﬂex lobes and 1s a
vivid deep rose. It can be identified by its milky sap.

There are five composites commonly found in or bordering marshes’of the Gulf Coast.
These are [va frutescens, Baccharis balzmlfolla, Boltonia asteroides, Bidens, Borrlc/na frates-
cens.

Iva fru&escens (Figure 21) ns‘falled the marsh elder. It is an erect shrub ( 1-2 m tall). The
stems are hairy and branch freely. The leaves are hairy, opposite and lanceolate The flov.
ers are cream colofed. It gtows best in brackist marshes along th:- ¢ -ainage ¢ -hes ’

The groundsel tree, Baccharis balzmzfolza (Figure 21 s a shrub wrth fleshv, toothed
leaves. The leaves alternate on stems which range from 14 m tall. The leaves are elllptlc to

vate with serrate apexes. The flowers are yellowish with purplish bracts.

‘Boltonia dsteroides (Figure 22) is a perennial herb with freely branching stems. The
leaves are alternate and varrable in size. Typically the leaves are linear. The heads have
yellow disc flowers and white to lavender ray flowers. T
. . The beggar ticks of the genus Bidens (Figure 22) are herbaceous plants with erect or -

' trailing stetns. The leaves are opposite. Some species are sessiled and do not possess
-petioles. The leaves are serrate. Some species have dissected leaves. The ray flowers are
yellow or white and the disc flowers are yellow.

The sea ox-eye, Borrichia frutescens (Figure 23) is a shrub which can acquxre a hexght of
3-8 dm. It is characteristic of the maritime zone and is commonly found,in the upper
littoral regions of salt marshes. The fleshy, finely toothed leaves are about 7 ¢cm in length.

-They grow on erect stems which become. woody. Stems are erect bearing obvate to oblan-
ceolate leaves. The leaves are opposne about 3-8 cm long and 0. 8-3 cm wide. The flowers
are yellow. '
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Figure 22.*A, Boltonia asteroides. B, Flower of B. asteroides. C, Bidens.
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