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10.0 Inventorying and mapping of Macroalgae

Macroscopic, multicellular marine algae or commonly referred as Seaweeds. They are of
different types based on the presence of photosynthetic pigments and are categorized their colour
as red, green and brown algae. Like the land plants, seaweeds contain photosynthetic pigments
and with the help of sunlight and nutrient present in the seawater, they photosynthesize and
produce food. Seaweeds are found in the coastal region between high tide to low tide and in the
sub-tidal region up to a depth where photosynthetic light is available. Seaweeds are similar in
form with the higher vascular plants but the structure and function of the parts significantly differ
from the higher plants. Seaweeds do not have true roots, stem or leaves and whole body of the
plant is called thallus that consists of the holdfast, stipe and blade.
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Fig 1 Schematic representation of seaweed structure

e Blades: Leaf like structure which occurs in different shapes such as flattened, tubular,
round, smooth, perforated, segmented, dented, etc.

e Stipe: Stipe is the elongated stalk of seaweed which supports the blade and keep them
erect

e Holdfast or Haptera: These are structures used to attach seaweeds to hard substratum.
They can be discoidal, rhizoidal, bulbous or branched depending on the substratum it
attaches.

e Float: These are structures observed in brown algae, a balloon like structure that keeps
the algae afloat in the water.
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Materials required for seaweed collection:

e Tide chart (http://www.tides4fishing.com/as/india/mangalore )
e Polyethylene bags

e Khnife or scalpel

e Labeling materials (pen/pencil, labels, marker pens etc.)

e Rubber bands

e Field note book

Procedure:

e Reading the tide chart and marking the low tide timings and date, preferably below 1m
tide should be chosen

e Samples can be selected at random as per requirement by selecting sampling points in the
area

e Using the identification key below, identify the seaweed species.

e If the identification cannot be carried out in the field, sample can be carried in a zip lock
cover to the lab and identified at lab using the identification keys.

e Wet preservation of seaweed samples can be done using 5-10% formaldehyde in
seawater.

e Photograph of seaweeds in natural habitat can be documented as well.

e Once the seaweeds are cleaned of all the epiphytes, dry the seaweed using a tissue and in
a tray spread out the seaweed (along with a scale) and photograph.

Data compilation - Macroalgae

Name of the collector : Date:
Time:
Low tide (m):
Sl.no. | Latitude | Longitude | Seaweed Division Habitat Growth Type
species (Red, (Intertidal, (Sparse, Patchy
Green, Supratidal, Tuft, Foliose,
Brown) Subtidal) abundant)
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Fig 2. Different structures represented in all Red ,Green and Brown seaweed

holdfast
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Kingdom
Phylum
Class
Order
Family
Description:

Vernacular name:

Worldwide distribution

Distribution along Indian coast:

Distribution in Uttara Kannada:

Habitat:

Growth season
Economic uses

Plantae
Chlorophyta
Ulvophyceae
Ulvales
Ulvaceae

Plant grows up to 20 cm tall, light green to dark
green in colour, blades are folded and are like
waxed paper to touch, reproduces both asexually
and sexually. Edible seaweed in most of the South
east Asian countries.

Sea lettuce (England), Zeesla (Dutch), Ulve
(French)

Australia , North pacific ocean , Belgium , Federal
Republic of Somalia , France , Gulf of Mexico ,
Indian Ocean , Ireland , Kenya , Madagascar |,
Mediterranean sea, North Atlantic ocean
Seychelles , South Africa

Gujarat, Maharashtra, Goa, Karnataka, Kerala,
Lakshadweep.

Majali- Karwar; Belekan, Kirubele, Om beach-
Kumta; Dhareshwar, Mugli- Honnavar

Ulva is tolerant to environmental parameters such
as desiccation, full sunlight and variations in
salinity and temperature. This enables it to occupy a
broad range of habitats from the upper intertidal
(mainly rock pools) to the subtidal. Occurs
throughout the year

Occurs throughout all the season

Food, animal feed, medicine, Potential biomass
feedstock for bioethanol production
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Ulva fasciata D.eIiIe,1813"

[

Description:

Kingdom
Phylum
Class
Order
Family

Vernacular name:
Worldwide distribution:

Distribution along Indian coast:
Distribution along Uttara
Kannada coast:

Habitat:

Growth season
Economic use:
Ecology:

Plantae

Chlorophyta

Ulvophyceae

Ulvales

Ulvaceae

Thalli thin, sheet like consisting of wide blades, grows
upto 1 m long. Holdfast is small without dark rhizoids.
Bright grass green to dark green, gold at margins when
reproductive. White in colour when stressed.

Limu palhalala (Hawai’i)

Eastern Atlantic, Caribbean, Indian and Pacific Ocean.
Aegean Sea , Australia , North pacific ocean , Belgium
, Federal Republic of Somalia , France , Gulf of Mexico
, Indian Ocean, Ireland , Kenya , Madagascar ,
Mediterranean sea , North Atlantic ocean , North Sea ,
Republic of Mauritius , Seychelles , South Africa
Gujarat, Maharashtra, Goa, Kerala, Lakshadweep
Majali- Karwar; Belekan, Kirubele, Om beach-Kumta;
Dhareshwar, Mugli-Honnavar

Found on intertidal rocks, in tide pools and on reef
flats. Abundant in areas of fresh water runoff high
nutrients such as near the mouth of stream and run off
pipes

Occurs throughout all the seasons

Used as food in Hawai’i along with salads

Potentially invasive, increased bloom observed in
nutrient rich waters
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Chaetomorpha media (C. Agardh) Kutzing, 1849 |

F

Kingdom
Phylum

Class
Order
Family

Description:

Worldwide distribution:

Distribution along Indian coast:
Distribution along Uttara
Kannada Coast:

Habitat:

Growth season

Economic Uses :

Plantae
Chlorophyta

Ulvophyceae
Cladophorales
Cladophoraceae

Plant grows upto 8-10 cm tall, blades are long and thin
attached by a small disc represents hair
like structures, green in colour,

Gulf of Mexico, Caribbean Sea, Puerto rico, Australia

Gujarat, Malvan, Ratnagiri (Maharashtra), Goa,
Karnataka.

Kumta beach, Majali- Karwar; Belekan, Kirubele, Om
beach-Kumta; Dhareshwar, Mugli-Honnavar,
Murudeshwar, Apsarkonda

Mostly confined to supra littoral and intertidal zone,
sensitive to temperature easily dried, occurs during
monsoon and starting of post monsoon.

Occurs through all the seasons, dries up during
prolonged emersion periods.

Food, cattle feed and agriculture.
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Caulerpa taxifolia (M. Vahl) C. Agardh,

Kingdom Plantae
Phylum Chlorophyta
Class Ulvophyceae
Order Bryopsidales
Family Caulerpaceae

Description: Plant with erect branches often close together, blades
simple or sparingly branched, rhizoid bearing
branches, Dark green to light green

Adriatic Sea , Australia, California, Mediterranean,
Worldwide distribution: Eastern Atlantic (Africa canaries), Western Atlantic,
Indo-Pacific, North pacific ocean , Caribbean, Gulf
of Mexico, Federal Republic of Somalia , Gulf of
Mexico , Indian Ocean , Kenya , Madagascar , North
Atlantic ocean , Republic of Mauritius , Seychelles ,
Tanzania , Venezuela.

Distribution along Indian coast: Malvan (Maharashtra), Karnataka.
Distribution along Uttara Kannada Majali- Karwar, Honnavar — Bhatkal
coast:

Habitat: Grow in tidal pools, covers available substrate,
including rock, sand and mud.

Growth season occurs after Monsoon seasons

Economic use: Used as food source and animal feed.

Ecology: Called “killer algae” in Mediterranean Sea. C.

taxifolia has a number of characteristics that make it
a successful invader. An extensive rhizoid system
aids in nutrient acquisition from sediments in
nutrient-poor waters
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Enteromorpha intestinalis (Linnaeus) Nees, 1820

i
Kingdom
Phylum
Class
Order
Family
Description:

Vernacular name:

Worldwide distribution:

Distribution along Indian coast:

Distribution along Uttara Kannada
Coast:

Habitat:

Growth season
Economic Uses

Plantae
Chlorophyta
Ulvophyceae
Ulvales
Ulvaceae

Plant grows up to 30 to 50 cm long, blades elongated
and inflated tube like, green in colour.

Gut weed, grass kelp (English), Enteromorphe
(French), Darmatang (German)

Baltic sea, Belgium, France, Gulf of Finland,
Mediterranean sea, Netherlands, North Atlantic
Ocean, North sea, Seychelles, South Africa, Wadden
sea.

Goag; Malvan, Ratnagiri, (Maharashtra),
Lakshadweep, Karnataka

Kirubile-Kumta, Dhareshwar-Honnavar, Gokarna-
kumta, Honey beach-Ankola.

open coast and in estuaries, attached to any substrata;
littoral and shallow sublittoral

Occurs throughout all the seasons.

Edible-raw, toasted and steamed Food, animal feed
and medicine
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Grateloupia lithophila Borgesen, 1938

Kingdom
Phylum
Class
Order
Family

Description:

Worldwide distribution:

Distribution along Indian coats:
Distribution along Uttara Kannada
coast:

Habitat:

Growth seasons

Economical Uses:

Plantae
Rhodophyta
Florideophyceae
Halymeniales
Halymeniaceae

Blades are long and irregular tapering at the end,
grows 10-15 cm long, slimy to touch, forms tuft on
hard substratum.

Yemen, Sri Lanka, Indonesia

Goa, Maharashtra, Karnataka.
Mugli-Honnavar; Kirubele, Belekan- Kumta;
Honey beach-Ankola

Found in intertidal area, and tidal pools

Occurs in mid Monsoon, easily dried up during
prolonged emersion periods.
Potential feedstock for Bioethanol production
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Gelidiopsis varaiabilis (Greville ex J. Agardh) F.
Schmitz ,1895

Kingdom Plantae
Phylum Rhodophyta
class Florideophyceae
Order Rhodymeniales
Family Lomentariaceae

Description: Thalli erect, about 4 cm high, composed of a few,
irregularly branched cylindrical branches.

Worldwide distribution: Diego Garcia atoll, Indonesia, Madagascar
,Seycelles, South Africa Sri Lanka

Distribution along Indian coats: Lakshadweep, Kerala , Tamil Nadu ( Tuticorin ,

Kaniyakumari , Mandapam ) , Maharashtra (
Bombay ) , Andra Pradesh , Jalleshwar , Okha (
Gujarat ) Madagascar ,

Distribution along Uttara Kannada Majali (Karwar), Mugli (Honnavar),Vannali

coast: (Kumta)
Growth seasons Post monsoon
Habitat: Found in intertidal zone in Rocky shores
Economical Uses: Agar production
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Gelidium pusillum (Stackhou

se) Le Jolis, 1863

Ay ‘\7’*"..

Kingdom Plantae
Phylum Rhodopyta
Class Florideophyceae
Order Gelidiales
Family Gelidium
Description: Small plant grows upto 2-5 cm, forms tuft on
substrata, blade is slightly long and flattened at
the tip, sparsely pinnately proliferating.
Blackish-red colour when dry, extensive rhizoids
and flattened reproductive fronds
Vernacular name: Small agar algae (Norwegian Bokmal)
Worldwide distribution: France, Gulf of Mexico, Indian Ocean, Ireland,
Kenya, Mediterranean Sea, North Atlantic
Ocean, North Sea, Republic of Mauritius,

Tanzania

Distribution along Indian coast: Dwarka, Porbandar, Veraval (Gujarat), Mumbai
(Maharashtra), Lakshadweep , Karnataka

Distribution along Uttara Kannada Majali- Karwar; Mugli — Honnavar

coast:

Habitat: Found on exposed hard substratum in intertidal
area.

Growth season Occurs throughout all the seasons, peak growth
in Pre monsoon

Economic uses: Potential feedstock for bioethanol production
also potential species as source of agar
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Hypnea valentiae (Turner) Montagne, 1841

o
Kingdom
Phylum
Class
Order
Family
Description:

Worldwide distribution:

Distribution along Indian coast:

Distribution along Uttara Kannada coast:
Habitat:

Growth season

Economic Uses:

|

Plantae
Rhdophyta
Florideophyceae
Gigartinales
Cystocloniaceae

Plant is erect and firmly branched. Branches are
simple and thread like but occasionally forked
and are distinctly oriented at right angle to the
axis; inflated branches are seen as swollen bands
at the middle, near the base or rarely near the
tips of the ultimate branchlets

Aegean Sea, Gulf of Mexico, Indian Ocean,
Kenya, Madagascar, Mediterranean Sea, North
Atlantic Ocean, Republic of Mauritius,
Seychelles, Tanzania

Bombay, Malvan, Ratnagiri, (Maharashtra) Goa,
Karnataka, Lakshadweep.

Majali- Karwar; Om beach — Kumta.

Mangrove swamps and Intertidal zone

Monsoon and Post monsoon

It is a carrageenan yielding plant. This seaweed
is also edible and the freshly gathered seaweed is
commonly prepared as salad. Potential feedstock
for biofuel production
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Chondria armata (Kutzing) Okamura, 1907

Kingdom
Phylum
Class
Order
Family

Description:

Worldwide distribution:

Distribution along Indian Coast:

Distribution along Uttara Kannada
Coast:
Habitat:

Growth season:
Economical uses:

Archaeplastida
Rhodophyta
Florideophyceae
Ceramiales
Rhodomelaceae

Thallus simple or branched, attached to rocky
substratum by conical hold fast and clumps of
rhizoids, branches with pinnately sub divided
fronds which are arranged alternately in two
opposite vertical rows. Tip of the branches bears
hair-like structure when young, prominent but
rarely persistent when old

Indian ocean, Kenya, Mozambique, South
Africa, Tanzania

Maharashtra ~ (Bombay),  Tamil  Nadu
(Tuticorin, Krusadai Island), Gujarat (Okha,
Dwarka, Gulf of Kutch, Saurashtra), Goa,
Lakshadweep  Island, Andra  Pradesh,
Karnataka, Kerala.

Om beach-Kumta; Mugli- Honnavar

Intertidal zone in the lower parts of rocky
shore

Throughout all the seasons

Pharmaceuticals for glycoglycerolipid
extraction
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Kingdom
Phylum
Class
Order
Family

Description:

Worldwide distribution:
Distribution along Indian Coast:

Distribution along Uttara Kannada
Coast:

Habitat:
Growth season

Economical Uses :

Gracilaria corticata (J. Agardh) J. Agardh, 1852

Archaeplastida
Rhodopyta
Florideophyceae
Gracilariales
Gracilariaceae

Plants 10-12cm long, the thallus consists of
bundles of flat and much divided blades with
2-3 mm broad segments; branching is
dichotomous in young blades; in older plants
numerous marginal projections line the edges
of the segments in a pinnate fashion; they are
%-2 cm long; the colour of the plants vary
from deep purple to grass green.

Indian ocean, Kenya, Madagascar, Republic of
Mauritius, Tanzania.

Dwarka, Okha (Gujarat), Bombay, Malvan,
Ratnagiri, (Maharashtra) Goa, Karnataka.

Majali-  Karwar; Dhareshwar,  Mugli-
Honnavar, Murudeshwar, Apsarkonda -
Honnavar

Intertidal and subtidal zone

Observed during all the seasons with peak
growth in Post monsoon and Pre Monsoon.

It can be used for agar production, food,
animal feed
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Padina tetrastromatica Hauck, 1887

Kingdom
Phylum
Class
Order
Family

Description:

Worldwide distribution:

Distribution along Indian Coast:
Distribution along Uttara Kannada
Coast:

Habitat:

Growth seasons

Economical Uses:

Chromista
Ochrophyta
Phaeophyceae
Dictyotales
Dictyotaceae

Thalli divided into several small lobes,
regularly and distinctly concentrically zonate;
easily recognized due to dark double lines of
sporangia; enclosing a line of colourless hairs
in between; blades composed of two layers of
cells.

Mediterranean Sea (Eastern basin), Federal
Republic of Somalia, Kenya, Seychelles,
South Africa, Tanzania.
Gujrat, Malvan, Ratnagiri,
Goa, Karnataka, Lakshadweep,
Karwar , Honnavar , Bhatkal

(Maharashtra),

Mangrove swamps (attached to
mud)/Intertidal and on sandy shores

Growth period Mid Monsoon, peak growth in
Post Monsoon

Extraction of alginate, fertilizer
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Sargassum ilicifolium (Turner) C.Agardh, 1820

Kingdom
Phylum
Class
Order
Family

Description:

Worldwide distribution:

Distribution along Indian Coast:
Distribution along Uttara Kannada Coast:
Habitat:

Growth season:

Economic uses:

Chromista
Ochrophyta
Phaeophyceae
Fucales

Sargassaceae

Plants 30-40 cm high with elliptical leaves in the
upper part of the plant, 1-3 cm long and 8-15
mm broad; the margin is toothed, with minute
and larger teeth mixed; midrib is visible for 2/3
of the length of the leaf, vanishing near the tip;
branches are provided with spiny outgrowths;
vesicles are nearly globular, 3-5mm in diameter
with a stalk of the same length.

Kenya, Madagascar, Republic of Mauritius,
Seychelles, South Africa, Tanzania.
Guijarat, Malvan,  (Maharashtra),
Karnataka, Lakshadweep,

Majali- Karwar; Honnavar , Bhatkal .
Mangrove swamp, Intertidal in open coast.
Growth period Mid Monsoon, peak growth in
Post Monsoon

Used as a source of alginate, fertilizer, medicine
and animal feed

Goa,
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Sargassum cinereum J.Agardh, 1848

Kingdom
Phylum
Class
Order
Family

Description:

Worldwide distribution:
Distribution along Indian Coast:
Distribution along Uttara Kannada
Coast:

Habitat:

Growth season:

Economical Uses :

Chromista
Ochrophyta
Phaeophyceae
Fucales
Sargassaceae

Plants with short, stout main axis, bearing
terate, smooth, primary branches at their upper
part, beset with secondary branches and
branchlets; basal leaves membranaceous,
oblong, about 2.5 - 3 cm long, 7 - 8 mm broad,
rounded at the apices and dentate at the
margins; leaves of the branchlets lanceolate, 2
- 2.5 cm long, 3 - mm broad, cuneate at the
base. Vesicles spherical, about 4 mm diameter,
obovate, rounded, usually mucronate at the
apices, sub cylindrical below.

Laccadive island, Sri Lanka, Indonesia,
Mauritius

Malvan, Ratnagiri, (Maharashtra). Goa,
Karnataka, Kerala.

Vannalli rocky shore-Kumta , Honnavar ,
Bhatkal , Majali rocky shore-Karwar

Intertidal zone

Growth period Mid Monsoon, peak growth in
Post Monsoon

Used as a source of alginate, fertilizer,
medicine
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Sy

Kingdom
Phylum
Class
Order
Family

Description:

Worldwide distribution:
Distribution along Indian Coast:

Distribution along Uttara Kannada Coast:

Habitat:

Growth season:

Economical Uses:

Sargassum wightii Greville ex J. Agardh, 1848

Chromista
Ochrophyta
Phaesophyceae
Fucales

Sargassaceae

Plant dark-brown, 20-30 cm in height with
a well-marked holdfast, upper portion
richly branched, axes cylindrical, glabrous,
leaves 5-8 cm long and 2-9mm broad,
leaves tapering at the base and apex,
midrib  inconspicuous vesicles large,
spherical or ellipsoidal being 5-8mm long
and 3-4 mm broad, stipe of the vesicle 5-7
mm long seldom ending into a long tip,
receptacles in clusters and repeatedly
branched.

Indian Ocean.

Bombay(Maharashtra) , Goa, Karnataka ,
Kerala.

Majali- Karwar

Intertidal and subtidal

Growth period Mid Monsoon, peak growth
in Post Monsoon

It is used as raw material for the
production of sodium alginate. It also
contains 8-10 % of mannitol which can be
used as substitute for sugar, fertilizer and
medicine
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Dictyota bartayresiana J.V. Lamouroux, 1809

Kingdom
Phylum
Class
Order
Family

Description:

Worldwide distribution:

Distribution along Indian Coast:

Distribution along Uttara Kannada
Coast:

Habitat:

Growth season:

Economical Uses:

Chromista
Ochrophyta
Phaeophyceae
Dictyotales
Dictyotacea

Plants 9-14 cm high, erect, not entangled, a little
harsh to the touch, attached to the substratum by
irregularly shaped holdfast with rhizoids, thallus
branched dichotomously; segments without midrib,
1to 1.5 cm long, 2 - 4 mm broad above a fork,
broadening to 6 - 10 mm below the next fork;
margin entire, tips are pointed except in young
branches. Sporangia 125 - 140 p in diameter.

Gulf of Mexico , Indian ocean , Kenya ,Madagascar,
Mozambique , New Zealand , North Atlantic ocean ,
Republic of Mauritius , Seychelles , Tanzania .

Okha (Gujrat), Malvan, Ratnagiri, (Maharashtra),
Goa, Karnataka, Lakshadweep

Karwar , Honnavar , Bhatkal

Intertidal zone

Growth period Mid Monsoon, peak growth in Post
Monsoon

Food, animal feed and alginate production
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3. Seaweed genera identification Key
Key to common Genera of Chlorophyta

1. Plant hollow and tubular, one celled thick.............ccccoeviiiiiiiiinen. Enteromorpha.
Plant Membranous ..........cccoviieiinieee e 2.

2. Plant membranous, 2 celled thick ..........ccccooviiiiiiiei e, Ulva.

Plant filamentous, unbranched thick cell wall ......................... 3.

3. Plant filamentous, thick cell wall, basal cell long

compared with the width, unbranched...............ccccooevieiiiiiciccieen, Chaetomorpha.
Plant filamentous branched ............ccocoviiiiiieniiince e, 4.

4. Plant filamentous tufted branched,

lower branches dichOtOMOUS .........cccccceiieiiiiecce e, Cladophora
Plant COBNOCYLIOUS. .......ceviiieiiiesic e 5.

5. Plant coenocytious organized to form

stolon and erect BranChes ... Caulerpa

Key to common Genera of Phaeophyta

6. Plant erect, dichotomously branched with rounded

apex, unilocular SPOrangia .........cecvveeieeieiieie e Dictyota
Plant broad, sparsely branched without mid-rib........................ 7.

7. Plant broad, erect, margin entire, branches

irregularly dichOtOMUS .........cccooiiiiiiiiie e, Spatoglossum
Plant entire, [0DDEd .......c.eevviiiiiii e 8.

8.Plant entire, lobbed,2-8 celled thick marked with

CONCENLIIC FOW OF NAITS ....eiiieiicic e Padina
Plant erect, axis cylindrical bearing leaves and vesicles ............. 9

9. Plant with erect axis, branched, leaves membranous,

prominent mid rib, receptacles axially ............cccooevieviiiieiicie e, Sargassum.
Key to common Genera of Rhodophyta

10. Plant erect, foliaceous, margin entire, majenta colour,

stallate chloroplast with central pyrenoid ...........ccccoovviiniiiiiincneeeee Porphyra
Plant tufted, dichotomously branched ............ccociiiiiie 11.
11. Plant cartilaginous, terate to compress, SaxiColous ..........c.ccocvvrvrivenenn Gelidium
Plant slender, cylindrical StOlon ...........cccocveveiieiieiiceceeece, 12.

12. Plant cartilaginous, erect, stolon give rise to erect and
decumbent branches above and coarse short rhizoidal
branches below, axial branches are cylindrical or compressed,

stichidia are borne on the swollen tips ... Gelidiella
Plant bushy, Wiry ClUmPS ..., 13.
13. Plant bushy, wiry clumps, lower branches some what
creeping, upper erect tapering towards the apex ........ccccovvvevevierieeiesieene e Gelidiopsis
Plant branched, axis cylindrical or flattened............ccccccoecvvievrvennnnne. 14.
14. Plant branched, flattened, structurally composed of
central medulla surrounded DY COMEX ......oovieiiiiiiciiece e Gracilaria
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Plant cylindrical, profusely branched bearing

short acute alternate BranChes ............eeeeeeeeeeeee e

15. Plant erect radially branched, cylindrical, commonly
beset with numerous thorn like branchelets. Tetraspores

and cystocarps in swollen alternate branches.............ccooceveviniiiinnieic s
Plant erect, cartilaginous, wart like determinate branchlets........

16.Plant erect, cartilaginous, determinate branches

beset with wart lHke BranChlets ........oooo oo Laurentia

Plant erect, cylindrical, determinate branches acute...................

17. Plant erect, cylindrical, delicate in texture, determinate

branches acute, stalked antheridia, oval CyStOCrap ........ccccceverererinenineceienes Chondria

Plant erect, flattened to fOIliaCeOUS .........ooeccvvvvveeiiieee e,

18. Plant erect, flattened with slippery blade, branches

pinnate to irregular, texture firm, dark purple colour ...........ccccoovvieciiic e, Grateloupia
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10.1 SPATIAL MAPPING -SEAWEEDS DISTRIBUTION

10.1.1 Digitizing the Rocky shores
1. Downloading google earth (http://www.google.com/earth/)

& Google Earth
File Edit View Tools Add Help
¥ Search

ex: 15213

Get Directions History

v Places
O Panambur beach 4
OO unvalacatuca
0@ ceidium pusilurn i
O 6racilaria corticata K
Q|d 4|V
v Layers Earth Gallery )

E M2 primary Database
[ Coming soon
# BP Borders and Labels
B Places
© 0= Photos
D= Roads
# O 30 Buildings
B ocean
& Weather
M Gallery
B@ Global Awareness
& 00 More

Tour Guide

10.1.2 Installing Google earth
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Download the latest version of Google Earth for PC, Mac, or Linux

7 inchuide Ganghe Chtsons, 2 Iant, 1 oe Brawner made for the madarn web, L oor v

System reguirements
F Mabe Gongie Ohmme sry defolt bewwies.
IS Wmdmes 1P \Windows Viets.
Dy melabeg, 1oy mpes e Tarhi s Favecy Pakiy ond Deagle CPuwen s Prmacy Fodi A 3
" Wedmw
« « Mac O
bndeg sprrtmart betanen oy ool Coogle mygwiey yret wie of Ba Products Cobaitaaly S Lvnm s/ Toome S _.J Mat < M O3
Lagsl Metcas and Dw AdStanal Termrs srw iefeend 36 ot e “Tosmn' ...'
As o condteon o Somnmatig Biieseing M by e POBNTE pae Wie Epee 16 (e lerms of the Cuogle Py
Falny
New in thes verson:
L Une of the Praduch. Gasge pares pau 3 romaxshowe, son samciwable boomar  scosnn e Dooge Mags Tube Bght mew serw 20 magery

PCE, 10 downioad sl 90 w L s0fwnrn and 300ce. ond 19 9CConn the Comment (00 defned Seipe]
. [hsrower Serous wy -y
-t e Pty wed accortmg 1 e Yot TEover mous wrts .

Nag jotde
2. Mowbictions on Une, Lvtuns pou s Tecesad prar setten sttard mor o Oooghe (or ae spphc e o the
frevder of pamc dur Comtentl, rin o) dosslond
o
Negmernd wiery Dowrsoas
L Lomaas cog oualocs of Cosus §oes aheiod 10tg
— L

m e pectares
coaw Eath phoo w

Zoom to the desired location /rocky shore

& Google Earth - g X
File Edit View Tools Add Help

¥ Search ‘ E | @' ] D |

ex: 15213
Get Directions History
v Places |
O¢” panambur beach 4|

O@ uiva lacatuca
O@ Geidium pusillum

O@ 6racilaria corticata j
ajm] (o]e]

v Layers | Earth Gallery » H
< M Primary Database

¥ Borders and Labels
Places
@ [0 = photos
D= Roads
# O 30 Buildings
Ocean
£ Weather
% Gallery
- M@ Global Awareness
& O More

Conglc earth
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10.1.3 Using the polygon tool digitized the rocky shore
& Google Earth -

File Edit View Tools Add Help
REFE

¥ Search

| @O Fglse=] (@&

ste Stop, Dodda Kopla, Kamnataka | Search | {151 < [Add Polygon|
ex: 3725,818'N, 12205.36' W 2 o T2
Get Directions History

(@ (B

AE
A Surathkal Beach NITK
Hostel Stop o ) -
Dodda Kopla, Surathkal, s A a.
Karnataka 575014 Dt o »
Folololol 2 reviews
Bbs
v Places
= O& MyPlaces

# [J& Sightseeing Tour
Make sure 3D Buildings
layer is checked

/7 nes niianaurcinian =1

(« L) EBEAEE
Vv Layers ‘ Earth Gallery » H

= M Primary Database
# O Voyager

# M Borders and Labels
G Places

@ Google Earth
File Edit View Tools Add Help

¥ Search | E ®

Jostel Stop, Dodda Kopla, Karnataka | Search

2637258180 Goog1e Earth - New Polygon

A Surath Name: [Panambur beach
Hostel
Dodda ¥

om%3  Descipton | Style, Color | view | Altituce |

Bpos

v Places

o] /P
Oe sig
Ma

layt

M/ nen

Q@]

v Layers

= B prima
B OO voy
= M gor

BeLUIrecuons  nESLory

~E
A\ Surathkal Beach NITK
Hostel Stop
Dodda Kopla, Surathkal,
Karnstsks 575014
Yoiololol 2 reviews

< 9

B [ =

w Places

- @ untitled Placemark

# [J& ankol_IT.kml

# & karwar_ST.kml
SR -

Copy

E T T W
M == Primary Database el

O Vovager
# ¥ Borders and Lab
E Places

= 0= Pphotos Save Place A:

nt
[+

Rename

[O== Roads Post to Google Earth Community Forum
= 1N 3D Buildings Email...
= C1€# Ocean
= [ £% weather Snapshot View
Ml ~ a0
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& Google Earth

4 & savefile... x| 1
1 <« ~ <« LAKE_MOODBIDRI > Seaweed_manual v Search Seaweed_manual o
Organize ~ New folder Bz -~ [>]
& deepthi Lo Name - Date modified Type
[ This PC

o No items match your search.
- Libraries

(= Camera Roll
|Z] Documents
b Music
=] Pictures
/=] Saved Pictures
B Videos

=% Network

& Homearoup

File nam, ach
Save as typ: | Kml (=.kmi)

5~ Hide Folders

v <

=
¥ Borders and Labels

&S Google Earth
File Edit View Tools Add Help

¥ Search ‘ E Q\J;

I | search | BE2

ex: 15213

Get Directions History

0 s = | R % Select add place mark to add point data
(QImIr— [(+[+] . S —

¥ Layers | Earth Gallery > H
= M= Primary Database
Coming soon
# @ Borders and Labels
& Places
# [ = Pphotos
== Roads
# [N 3D Buildings
M@ ocean
Z5 Weather
M Gallery
M@ Global Awareness
& O More

v Places
= M1& My Places

& [JED Sightseeing Tour
Make sure 3D Buildings

Entering point data

& Google Earth

File Edit View Tools Add Help

¥ Search | FES P = - = B
B Cooo Eovti- it Placemart : . Enter the name of the species
w Places - 3

T B e ey Neme: <— Sampled at that site

T - : . e e

Latitude: | 12.931512°

; fﬁlfﬁi’_’ tongitude: [ 74.803211° : b. Enter the GPS point lat/long that is
w Layers

recorded on site
Description | Style, Color | view | Altitude | - 7

Addlink... | Addimage... |
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@Google Earth
File Edit View Tools Add Help
¥ Search

I | Search |
ex: 15213
Get Directions History
v Places ‘
O& karwar_ST.kml ~lEs
0 Panambur beach .
M0 uvats—=-—-
Oe Temporz
([l cout
¢
¥ Layers DO:Z
[ Sl elete
= M= Primary

Coming sc Rename
P Borde:
B Places Bt
[0 = Photo Post to Google Earth Community Forum
== Roads  Email...
O 30 Bui
€* Ocean Directions from here
#4 Weath Directions to here
* Gallery
M@ Global Snapshot View
D5 More Properties

@ Google Earth

| & Savefile...

94 & v A | | « LAKE_MOODBIDRI > Seaweed_manual v O Search Seaweed_manual

Organize v New folder S 4

[&] Pictures s Name Date modified Type
BRT_Journal_paf
| . No items match your search.
wa MOVIES (G:)
| MOVIES-TV-SER

| SONGS

[ Desktop
¢& OneDrive
2 deepthi
This PC

d. Save as type Kml (.kml) format

ool

' Libraries
v <

' ¢

File name: | Ulva lacatuca

Save as type: ’ Kml (*.kml)

A Hide Folders

O More
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QUANTUM GIS (QGIS) — SPATIAL MAPPING TOOL

QGIS is a Free and Open Source GIS for manipulating geographical data (vector, raster),
statistical analysis.

Downloading and Installing QGIS

e Download QGIS from http://www.qgis.org/en/site/

e Click on download now you will find the list of versions available.
e Download the latest stable version.

¥ Welcome to the QGIS p: x — =] :
<« [<BIRY..\.qqgis.org/en/site ] v @
Zi1 Apps ® 2015 Tide Table for k- G Google [) Energy, Ecology & Er W] Tide Times and Tide ¢ [ CST/ASTRA - Login I3 Inbox - deepthihebb  SD ScienceDirectcom |5 “ CES, IiSc - Login [Ill Researchgate

English

A Free and Open Source Geographic Information System

=ce

Create, edit, visualise, analyse and publish geospatial information on Windows, Mac, Linux, BSD (Android comin g soen)

Dovnioad Now =

(¥, OSGeo ﬁ/' QG 1S

— Project Trademark
S trademark

(2 )

Get Started Get Involved
st sh t

x

art using QGIS for your GIS tas

e QGIS main page will be opened as shown below.

MENU BAR

# QGIS 2.6.1-Brighton / - X
W Project Edit View Llayer Settings Plugins Vector Raster Database Wb Processing Help

0 Eﬁ“xﬂﬂv EEEEEEY Y M- pe BEES-O 3 m BW

| (@b ‘abc| {abg| (abgl <aba csw
9 = 1S ]

\@‘L"s'
?lavﬂs

E

=
=

MAP LEGEND
AREA
MAP OVERVIEW
PANFI

4

TSP EDHDBSMIINANRS &

5 STATUS BAR
Ready \ Coordinate: 1.882,-0.114 Scale | 1:1,562,468 |~ | %/ Rend Thursday, July 21, 2016

e The menu bar provides access to numerous QGIS features.
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e The toolbars offer additional tools for interacting with the map. Hold the mouse over
the particular icon, a short description of the tool’s purpose will be displayed.
e The map legend area sets the visibility
e The map overview panel provides a full extent view of layers added
e The status bar shows the current position in map coordinates
Importing vector layer (.kml file)

e Click on add layer go to add vector layer

4 QGIS 2.6.1-Brighton
Project Edit View |Layer | Settings Plugins Vector Raster Database Web Processing Help

NEB8| o LTI Y EEY

Embed Layers and Groups...
y /B

abe| [@bg| <ab <abe| (abs| ‘abc| (abs csw
Add from Layer Definition File. .. L] e &= | S ]

it oy o Copy style
I@ l@ Paste style
E= Open Attribute Table
|_Ijﬂ ® Toggle Editing
Save Layer Edits
¥ Current Edits G
Save As...
Save As Layer Definition File...
= Remove Layer/Group Cirl+D
Duplicate Layer(s)
Set Scale Visibility of Layer(s)

Set CRS of Layer(s) Ctrl+5hift+C
Set Project CRS from Layer
Properties...
Query... Cirl+F
#4 |abeling

T Add to Overview

[ TP

DHEBDVNANMS

# OGS 2.6.1-Brighton

Project Edit  View m Settings Plugins Vector Raster Database Web Processing Help
D Create Layer . A - EW 7 n & - - 1 E—
- = Add Layer ', Add Vector Layer... Ctrl4Shift+V W SAL
W B Embed Layers and Groups... ¥, Add Raster Layer... Crl+shift+R |-
+ AN Add from Layer Definition File... 'u Add PostGIS Layers. . Cirl+5hift4D
“HE “ﬂﬂ m Copy style /7 Add spatialite Layer... Ctrl +Shift+_
Paste style B Add MSSQL Spatial Layer...  Ctrl+5hift+M
v. =| Open Attribute Table @, Add Oracle Spatial Layer... Ctrl+5hift+0
il ® Toggle Editing ) Add WMS/WMTS Layer... Ctrl +5hift+w
'{'J ¢ Save Layer Edits &9, Add Orade GeoRaster Layer...
& Current Edits [ é% Add WCS Layer...
'g Save As... (7] Add WFS Layer..
ﬁ Save As Layer Definition File. .. ,ﬂ Add Delimited Text Layer...
+] & Remove Layer/Group Ctrl+D
E Duplicate Layer(s)
Set Scale Visibility of Layer(s)
ql Set CRS of Layer(s) Cirl+Shift+C
Set Project CRS from Layer
% Properties. ..
£ Query... Ctrl+F
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Import the .kml file by browsing

% 0G

Project  Edit

0

o

g (0w

HHIDIINSNS

ol

.6.1-Brighton

View Layer

B RS
B o

Settings

Plugins

Vector

Raster

Database Web Processing Help
Ve P HPLLKALAR @€ = E
abg [ nba n\k?\ nhf) nb'c_.’ abgl cow

/i Add vector layer X
Source type

® File Directory Database Protocol

Encoding | UTF-8 -
Source

Dataset

Open Cancel Help

If the file is not visible click on keyhole markup language [KML] (*.kml *KML)

# o

Project

DB e
B s e

.4

Edit

B U8

CEHDIADINNAN

fl

View

.1-Brighton

Layer Settings Plugins

Vector

Raster

Database

Web Processing  Help

5 I 3 - 3 ) Yy . ~ o4 l==1 —_ ik = ]
; & { (8] ?
5&@"4’}'9496; HPPLRLAR @@ & EHEmO G JELG Y,
il ] | oY al abg al al al al al
—;‘. & Ei =g e, "8 n' ;‘ bi) h:_. bel CSW
A Ao # Open an OGR Supported Vector Layer X
L P
Loy <« « 4 | « Seaweed_manual » seaweed_data «| @] | Search seaweed data s
TEE O Organize + Mew folder =~ O @
B Desktop A Mame Date modified Type
Al files (%)
‘G OneDrive | KUMTA GDAL/OGR VSIFileHandler (*.zip *.gz * tar *tar.gz " tgz *.ZIP *.GZ ~.TAF
2 despthi & Padina gymnospera Arc/Info ASCII Coverage (*.e00 *.E0D)
Ulva lactuca Atlas BNA (*.bna *.BNA]
[ This PC =l AutoCAD DXF (*.df *.DXF)
- Comma Separated Value (*.csv *.CSV)
 Libraries ESRI Personal GeoDatabase (*.mdb *MDB)
=] Camera Roll ESRI Shapefiles (*.shp *SHP)
GPS eXchange Format [GPX] (*.gpx *.GPX)
Decuments Generic Mapping Tools [GMT] (*.gmt *.GMT)
GeoJSON (*.gesjson *.GEQJSON)
M
& Music GeoPackage (*.gpkg *.GPKG)
= Pictures GeoRSS (*axml *XML)
Geoconcept (*.gxt *bt *.GXT *TXT)
=] Saved Pictures Geography Markup Language [GML] (*.gml *.GML)
B Videos INTERLIS 1 (*.itf *eml =.ili ~.[TF *XML *.ILI}
INTERLIS 2 (*.itf “aml %ili ~.[TF "XML ".ILI}
= USE Drive (H:) Lanquaqe [KML] (*.kml ~.KML)
 Network i =.tab *MIF * TAB)
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Vector layer displayed in the map overview

£ it -4 X
Pupd Bt Ver e Siny Ags kb fmr e W Pazey B

DEERCR 08 8P A RPORAR A8 -BReBE= D32 A HY

P/BAR ARG E 2AS

BEIRAZT AL
e

Vasvaas

[ poio ek

SE e S AP D S B O O S

S

&P todenandlabes
98 pxes
€02 moks
O foats
& Of) Daidings
E‘O(w
B8 viester
B Gty
B ot s
& 00 Mo

In a similar way import the point data in this case the seaweed species data
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£ QGIS 2.6.1-Brighton
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

DNEBROR[HUBLL s HPPLIAR Q- M- B =05 0 BY

#/BRR & B><BE FEYGRGE

|8 % O OF A
Layers

o = @@ 3

&
ﬁ.

% @ Geidium pusillum.km!
% @ Ulva lactuca.kml
X

"D PINANS

Layer properties such as size, colour, label, font can be edited

e right click on the layer go to properties
e e e b e e e e e e e —

!ﬁ. y [_]g (] % % L =2 3 =g o=, ,,_% nbﬁ] h(D abe |£§w

B 8 (8| % % O 5 5 [ L2
Layers

G = @

% @ Geidium pusillum.kml

- % @ Ulva lactuca.kml
x| Panambur Rocky shore.kml

i) Zoom to Layer
Show in overview
& Remove
[ Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer
Open Attribute Table
Save As...
Save As Layer Definition File...
Filter...

Show Feature Count

Rename
Copy Style
T

4

PP S HSDPINSAS
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@ LOID £ DngnLUn
Project Edit View Layer Settings Fluging Vector Raster Datsbase \Web FProcessing Help
D F a | A CHE o B® I g e o s LT on o 2 pF= o0 = T Y
 H B L - ;
o - & Layer Properties - Panambur Rocky shore.kml | Style 7 X _Q
e
bt ("'9; % single Symbol | ¥
Eﬂ ll Unit Milimeter -
[,
Transparency 0% J———— L
=5 Fields Symbals in grou - || Open Librar
x . Geidium pusill v aroup pe v
% @ Ulva lactuca.k s "
Panambur Ro -l Fn
- [l simple fil . .
corners diagonal  dotted green land water
|I‘l Diagrams
’(i Metadata
o - ol Saua a1 -
# QGIS 2.6.1-Brighton — X
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
D [ | ) Layer Propetties - Panambur Rocky shorekml | Style ? x g = GD % 7 - lk?
Single Symbol |+ I
x -
e unit. Milimeter hd L
| & St
I@ “EE Transparency 0% (J———nu
o = Symbols in group ~ | Open Library
'u == r |:|
Cl ] simple fil . | I -
f corners diagonal  dotted green land wiater
> °
q wine
% ¢/[=)(a)la)l=) (o= et -
‘V; - W Layer rendering
R r (=
kg ayer transparency G =
Layer blending mode Normal ~  Feature blending mode Normal -
<
! Load Style... Save As Default Restore Default Style Save Style -
v oK Cancel Apply Help
1legend entries removed. %] Coordinate: | 74.802398, 12.931321 Scale | 1:742 v | % Render EPsGia3zs (&)

For final map representation

e Go to project click on new map composer

e Giveidas 1anew map window opens
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4 QGIS 26.1-Brighton
Project | Edit View Layer Setings Plugins Vector Raster Datsbase Web Processing Help

. e |[H0WSLIRNPLRAR QO HREEE=-O S 0 BW

New From Template e g

Open Recent +
B save Ctl4s b
[ savens... Cirl4Shift+5
g Save as Image...

DF Export.. B
! ProjectProperties...  Ctrl+Shift+P [}

W [ g W WE FEl @ fow

%] O = b &

Mew Print Composer Ctrl+P ]
ore.kml f
4, Composer Manager... S

Print Composers v

[@ Exitqals cirl+Q

Add new map by dragging the cursor inside the window

e On the left hand side different icons are present which helps in adding legend,
label and direction
e On right hand side these icons are edited in item properties

B Fp Py ® e spe

rronelitaonn] it o Kot

& PP @a8ats @k e PR
2022 P2 O - O = A o 2 et =

Command histary

<empty >
Map added

Compositon | Item properties | Atlas generation
— Item proparts

S Cache ~ | Update preview

=] —— -
— — Map rotation | 0.00 *

e _— % Draw map canvas items

ar

™
\\
GEod | GO

Lack Iayers for map item
¥ Extents
Xmin | 74,802

S
S
Y ¥min | 12,931

b _ n | xmax | 74,804

¥max |12.932

Set to map canvas extent

x: 0 mm ¥: 51.9563 mm page: 1 26.5% - | vitem selected
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=]
x

A —

Composer Edit View Layout Afas Settings
ELCRoEeamhoe BPPAQ © 8 «s WORR
7...‘|-.4‘0"\.".Hu‘.\"‘.P...\m‘P‘u..‘|.."’q‘(‘]‘.|....an\‘...E?H\H"|l.u.?.|H"|‘l‘2.u.|‘..“1"“?‘\...“}?‘nmm.ll.ﬂ‘?.\m.‘ B2 PR PR e B tems | Command history

@ Gommand history

Change item size
Change item position

Scalebar unit text

Scalebar map units per segment
Scalebar segment size

Scalebar changed to map units
I Scalebar map units per segment

[

Scalebar changed to meters
Scalebar map units per segment

K|

Compositon  Item properties | Atias generation

Seaweed species of Panabum Rocky Shore

[

Ttem properties
/ ™ Scalebar

[*)

— - ¥ Main properties
Map | Map0 -

Style | Single Box -

¥ Units

Meters -

® Ulvalactuca Label m

@ Enteromorpha intestinalis " A
® Gaidium pusillum Map units per bar unit | 0.000100 -
® Gracillaria corticata
O Padina tetrastromatica ¥ Segments

)
P
&
)
8
7
)

Segments | left 2 2 right4

Size 0.000100 units

SRR

Height  3mm

P Display

P Fontsandcolors ————————————— @

x: 322.047 mm ¥ 202,465 mm page: 1 64.2% -

Final map can be saved as jpg image

Ad - X
Composer | Edit View Layout Afas Setfings
9 saveProject crl+s ag ‘ E)% . p} S O P - e — o p—
@ P e A Yol ) =l = B
e —T ) £ AP P LT PO E alH. & P Ep B
L Duplte comprser. 0 B PO e e oo PP e B 00| ems | commend sty
4 Composer Manager... Command history.
Print Compasers . E:::g: flem 522 [+]
Add Ttems from Template... Item frame toggled
Zoom item content
[ Saveas Tempiate. . T Label added
» Label text changed
EE Labe! font changed
/& Exportas PDF... N Label alignment changed
. — Change item position
& Bxportas SVG... caweed species of Panambur rocky shore N
Page Setup... Ctrl+5hift+ ~ Composition | Item properties | Atias generation
= Print... Ctrl+p . — Item properties
cul+Q Map0 @
¥min | 1429488.111
¥max | 478797540 (=8
¥ max | 1420656.327 (=8
Set to map canvas extent
View extent in map canvas
@ Uhalaiuca
O padina tetrastromaica
@ Grasillaria conicaia b || Controled by atias
@ Geidium pusillum »
Grids
@ Enteromorpha iniestinalis
b Overviews
— 1000 10 20 30 4m P Position and size
8 —————
—;; P Rotation
§§ ¥ X Frame
8z Thickness | 0.30 mm = @
x0mm ¥:-2.06076mm  page: 1 26.5% -
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Seaweed species of Panambur rocky shore
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Help from QGIS:
http://lwww.qgis.org/en/site/forusers/index.html#
http://lwww.qgis.org/en/docs/index.html
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