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Ecological Restoration Professional Certification Program

• Identify qualified individuals to assess, restore and manage 

natural capital and resources

• Open to practitioners and others who practice the science 

and discipline of ecological restoration 

• Signifies that the academic and work experience meets the 

standards expected by peers 

• Provides acknowledgment of adherence to standards of 

professional ethics with regard to the conduct and practice  

of the principles, values and understanding of the science 

of ecological restoration

• Certification will enhance recognition of  ecological 

restoration professionals within other disciplines



• tolerate fluctuations in salinity

• absorb nutrients through plant body in an     

aqueous environment

• nitrogen, phosphorous, sulfur and 

carbon cycle.

• transport of gas throughout the plant

• basal meristematic growth-adaptation to    

herbivory

• sexual reproduction underwater

• very specialized for life in near coastal 

environments and constant grazing

• found in nutrient limited situations

Vascular plant adaptations to life in the sea



• Seagrasses are found worldwide

• There are temperate and tropical species

• Most are perennials e.g. Manatee, Shoal and Turtle Grass

• Annuals include Halophila

• Evolved independently several times - convergence

• Florida- Hydrocharitaceae, Cymodoceaceae, and Ruppiaceae

• Center of distribution - the Pacific Ocean

• Currently there are 58 species in 12 genera

• Common genera of wide distribution probably evolved ~ 

100 million years ago was in the ancient Tethys Sea -

bounded by Africa, Gondwana and Asia

Biogeography of Seagrasses



Seagrasses are the only flowering plants to successfully

invade and dominate large expanses of sea bottom.  They

can grow in shallow waters where their long, grass-like leaf

blades can capture the sun’s energy.  Their importance to the

ecosystems of the ocean cannot be overstated.  The big bend

area has some of the largest contiguous “meadows” of up to

six species of “seagrasses”.  Thalassia testudinum, 

Halophila engelmannii, H. decipiens, Halodule wrightii,

Syringodium filiforme and Ruppia maritima.  Within the

seagrass beds, are associated macroalgae.  Principally the large

green macroalgae types such as Caulerpa, Udotea, Penicillus,

Codium and Halimeda incrassata.  



Vegetative reproduction

fruit
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flowers
germination

pollination

dispersal
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Reproduction in TURTLE GRASS (a flowering plant)

meiosis

Male flower
Female flower

This is the 

primary 

means of 

reproduction



Shoal Grass or Halodule wrightii has flattened leaves and a 

characteristically 3-notched leaf tip.  

It is most often confused with

manatee grass or Syringodium which has cylindrical leaves.



Shoal Grass habit.  

Growth form is like

that of turtle grass.

Sheath like

leaves

Persistent leaf

bases

Soil

level



Manatee Grass or Syringodium looks very much like shoal grass in

nature.  The leaves however are round in cross section.  The line

drawing here

shows the plants with

flowers and fruit.

Field identification: look 

for plants rooted in the 

sandy soil, note cross section of

the leaves. Rolling the leaves 

between your fingers is probably

the best method of distinguishing

this plant from other seagrasses. It is most

easily confused with Halodule which has

flattened leaves.  Turtle grass has

much wider leaves.



Ruppia maritima or 

WIDGEON GRASS

This is a rooted flowering plant

that resembles a seagrass.  

This plant has flattened leaves

and swollen areas along the stem.

These are the developing fruit.

This plant is included in the

seagrass discussion as it is found

in the tidal creeks of saltmarshes.

This plant is easily overlooked

and might be mistaken for an

algal species.  Ruppia is a warm

temperate species with a range

extending well to the north 

of Florida.



Halophila engelmannii

Is the only “paddle grass” with leaves 

in a pseudowhorl, each leaf has 

2 scales at the base and

2 scales halfway up the petiole or 

stalk.

rhizome



What are macro algae?

• The macro algae are visible to the naked eye

• Non vascular plants that reproduce by spores or fragmentation  

• Some have very complex life histories

• Important colonizers of tropical seas, especially shallow, low 

energy habitats.  

• Algae are more widespread compared to seagrasses

• Both seagrasses and algae are the primary producers 

• Big Picture: Algae make up the bulk of the plants in the ocean

• Most are planktonic and microscopic.  

• Important part of the near shore ecosystem.

Seaweeds or Algae



Typically green,

may be brownish-

green

Greatest diversity 

of plant body 

forms, from 

unicellular to 

complex tissues,

7,000 spp.

mostly fresh water

Chlorophyll a 

and b

Typically 

brownish-red, 

orange to reddish

Greatest 

complexity of life 

cycles

Some are coral-

like, bodies of 

calcium carbonate

Most are marine,

4,000 spp.

Chlorophyll a 

(and d in some)

Typically 

brownish to 

yellowish

Largest algal 

body in the form 

of kelps- Most 

are temperate,

1,500 spp.

Sargasso sea is 

named for this 

group

Chlorophyll a, c

Most macro algae of the world’s oceans are either green, 

red or brown algae.

GREEN RED    BROWN



Gametes
(haploid)

mitosismitosis

haploid motile

gametes

Fusion, zygote (diploid)

resting stage - often spore -like

Germination of spore, 

growth of sporophyte

sporophyte

diploid

Asexual reproduction

by fragmentation

mitosis

Asexual reproduction

by fragmentation

gametophyte

haploid

Motile spores are produced

by meiosis, these are haploid.

Produced in sporangia, hence

the name “sporo-phyte” which

means spore bearing plant.

Spores are dispersed and eventually 

settle down and grow into a 

gametophyte

Specialized structures called gametangia produce

motile spores called gametes.  Since these are 

produced by mitosis, they are haploid like the 

gametophyte.  Gametophyte means, 

“gamete bearing plant”

ALTERNATION OF GENERATIONS



Ulva on rock with barnacles, note the wave 

action on the ulva.



A whorl of gametangial branchesWhorls of 

vegetative

branches

Batophora is related to Halimeda, Udotea, Penicillus, Acetabularia

This group of macro algae are called, “siphonous algae” because unlike

most algae, the siphonous algae did not have cross walls in their body.



Acetabularia growing on a seashell.  These are algae of shallow warm

waters.  Note the thallus with a disc attached to the stem.  This is the so-

called “Mermaid’s wine cup”  



Caulerpa prolifera habit with assimilators and rhizoids.  This

plant could be confused with one of the Halophila or paddle-grass

species, however there are no leaf veins nor are there any stipules 

at the base of the leaf blade.

Note the fine, root-like rhizoids



“leaf-like” assimilators

rhizome

rhizoids Caulerpa racemosa - the Caulerpa species are

important members of seagrass meadows 

as they bind substrate with their root-like rhizoids 

and provide food and habitat.



Codium or Dead Man’s 

Fingers, is another

siphonous, green algae.

Common in the winter 

months. There is extreme 

morphological variation

in this species.



Valonia, Halicystis are large green, marble-like algae.  Each

large, round algal body is a single cell.  They have the largest 

single cells in the plant kingdom.



There are many species of siphonous green algae, all of these belong

to the Penicillus line of evolution.

Rhipocephalus Penicillus
mostly

Avrainvillea



Penicillus

Avrainvillea

Udotea

Halimeda

Note the different epiphytic species



Udotea flabellum a large fan shaped

siphonous green algae.  Common

in the seagrass beds of the Gulf.

Note bands

of growth

Holdfast binding

sediments



The red algae are the most complex algae in terms of life cycle.

This is Laurencia a common red algae that looks more brown than red!



Gracilaria is common in calm 

estuaries and bays.  Usually 

found attached to small rocks 

or shell fragments.  This large 

red algae is  rubbery to the 

touch. Note the orangy-red 

color



Spyridia filamentosa

This species of red algae grows amongst

the seagrasses in the Gulf.



Bostychia tenella

This red alga has

finely branched stems.

This gives the plant

a feathery appearance.

The whitish material

is calcium carbonate.

When these algae 

die the calcium 

granules become part

of the sediment.  This

sediment provides the

substrate for other 

species such as 

seagrasses and the 

larger siphonous algae.



Galaxaura a small rounded seaweed with flattened blades that are 

dichotomously branched.  Note the bright reddish-purple color.



The brown macroalgae are usually leathery plants with yellowish

to brownish pigmentation.  Most of the large brown algae are native 

to cooler waters, i.e. kelps.  There is one brown algae that has 

managed to evolve to take advantage of the open ocean and that’s

the famous sargasso weed.  We have attached Sargassum species

native to the limestone rock outcroppings.  While other

species like Padina are common in seagrass beds.

Turbinaria

Padina

Sargassum



Antheridia
Oogonium

sperm
egg

fusion Zygote (diploid)

Meiotic cell division produces 

egg and sperm

Conceptacles are structures that house

the egg and sperm producing structures

Possible

resting stage

Life cycle of Padina

Adult sporophyte

Zygote grows

into a mature

sporophyte

Typical life cycle of a brown algae 

where there is no alternation of generations.

Egg and sperm are haploid

diploid



Padina



Not only are is banding

of tissues evident but 

calcified tissues appear 

whitish in this view of 

a Padina algal body.



Sargassum is a large brown macroalgae with blade like tissues

and bladders for floatation.  Free floating and attached species

are common in our area.  Rack lines of free floaters are a 

conspicuous part of our beaches while attached forms grow into

the largest algae of tropical waters.



Sargassum pteropleuron is one of the more 

impressively large Sargassum species found 

attached to the rock

outcrops in an otherwise large expanse of 

seagrass beds in the Gulf.



Macro algal “meadow”



Macro algal “meadow”

Batophora

Penicillus

Penicillus

Rhipocephalus

Halimeda


