SAMPLING METHODS
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The coastal zone

Coastal Zone is the interface where the land
meets the ocean. It includes the shoreline
environment and the adjacent coastal waters.

GENERAL PROCEDURES

Location: habitat'type (2 sites per habitat; impact-
control)

Site selection: access, safety, condition
Sampling frequency: quarterly or biannually

Intensity: replication (3 x 100m transects; 15 x 1m x
1m quadrats per transect)

Macroplots: GPS coordinates; permanent markers
Methodology: transect orientation, standardisation,
consistency, equipment

Data: recording (units), processing, summary and
presentation, duplication and storage
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Mutual contributions of tropical
coastal habitats

agrass ecosystem

)‘ : ‘:{.“

* A Philippine Coastal Zone has the
following major
ecosystems along its shallow
coastlines
~ coral reefs
- seagrass beds
~ mangroves
-~ estuaries and lagoons
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Typical life cycle of coral reef fish species
and interconnectivity of habitats

NEARSHORE HABITATS

Mangroves are woody, seed bearing plants adapted
for life in brackish water. Serve as feeding and
nursery grounds and refuges to many fish species,
migratory birds and other marine organisms.
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Mangrove fauna:
*mammals

b sshore birds
- ereptiles
*mollusks
scrustaceans
*polychaetes
*fishes
*insects

Brugulers
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Energy Pyramid

shorchirds

marine worms

mangrove forest
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other wildlife

& %% Microbial decomposers and herbivores
WY, Leaflitter/Detrtus
Juvenifes for Nursery 45’
aquaculture ground *5\" b :?:cx :;v: ;‘lorm
/ Detntus 4 o

%. Detntivores
Supports food chain
away from mangrove areas
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Small camivores

Commercial and
subsistencfishenes
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Habitat for birds, bees, monkeys, and

__sRecreation

o Clean water

o Fish, shells,
mollusks, etc.

* Medicines
 Tannins

» Wood (fuel and
construction)

* Honey

» Alcohol

o Shore protection
* Research data
e Education
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2 One hectare of mangrove
trees produces up to 3.6
tons of litterfall annually.

a2 One hectare of healthy
mangrove ecosystem
produces about 1.08 tons
of fish and fishery products

per year.

(Schatz 1991)

(leaf particles with funql & bactena)

MANGROVES IN DECLINE!

T T Decline of mangrove
resource in the Philippines

“&m.’“ o Wthe reduction of mangroves  __|
| continue at the post-1980 rate,
there will be less than 100,000 |

Mangrove Area
(Thousands of Hootaros)
-5 EEEBEEEEE
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MANGROVE METHODS

* Expected output data,
A. % crown cover/area (e.g. 23.50%/m?)
B. Average height of mangroves (e.g. 5.11 m)

Crown diameter (2 measures) - the average of the crown width
at the widest point and a second width measurement made 900
to the diameter at the widest point.
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MANGROVE METHODS

* Expected output data,

A. % crown cover/area (e.g. 23.50%/m?)

B. Average height of mangroves (e.g. 5.11 m)

C. Regeneration per area (e.g. 2 regenerations/m?)
D. Number of species per area

Total crown cover o all trees
Percent crown cover = T Toblweasampled

Total regeneration count
Regeneration per m? s —2iregencationcount
pe Totalno. of regenaration plots

Average height = Totalheightof alitrees recorded

Total number of rees recorded

Condition Criteria

Excellent 76% and above in % crown cover
1 regeneration per m*
Above 5 m inaverage tree height
Undisturbed 1o negligible disturbance
Good 51-75% crown cover
«1-0.76% regeneration per m?
«5m - 3m average height of trees
Slight disturbance and few cuttings
Fair 26-50% crown cover
0.50 - 0.75 regeneration per m*
«3m - 2m average height of trees
Moderate disturbance and noticeable cuttings
Poor 0-25% crown cover
«<0.50 regeneration per m?
«2m average height of trees
Heavy disturbance/cuttings/poliution, rampant
coversion 1o other uses, nearly destroyed

* Locate your seagrass habitat macroplot (i.e. borders,
beginning/ending)
* Record GPS coordinates of reference markers for your

site macroplot

* Lay down 3 transect lines (50-100m/transect)
perpendicular to shoreline, Transect lines should be 40-
60m apart

* Each transect should extend seaward or perpendicular
to the shoreline and should start where the mangrove
habitat starts, and ends, where the habitat ends.

1mx 1M regensration piots
* In each transect \’% N X\
; »
V.

establish 5 — 1om >
macroquadrats 10m X \' - -
10m, one after the other D | s
* Within each macroquadrat, place 3 W:;;":éiﬁ_r Quadiata
regeneration plots 1m X 1m Fi
+ All counted you must have, at least: s
3 transect lines, 15 macroquadrats, L 7 | o
45 regeneration plots o o
Strip Transect 1
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* Regeneration plots will be . -

10m e
used to record ages of \_3_:: Transectine
trees, where: D | s

= i s
2 saphr?gs - i d |
3 = seedlings =n
ol
1 = mature L 7 | s
@
Each kind of mangrove located within the BE
regeneration plot will be counted according to the O | congut
stage of its life cycle or age: seedling, sapling, and : 0
mature trees. Strip Transect 1
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Measure
just above
swelling

lc—

‘Measure above
irregular growth

DATA RECORDING

DATA SHEET FOR MANGROVE ASSESSMENT
Location

Tanveat
Recorder: e
- Mrscipaty Provexe
Quadrat | Tree | Substrate SPECKES ToulHt | Crown (OBSERVATIONS
Ho. | Me. L] diameter {stwbance, hreats, utes,
@revings) | cdings, sl

DATA SHEEY FOR MANGROVE REGENERATION
Locaten

TramsectNo.
Revorder: ) Barangay
e Mascipalty Province
Quadrat | Plot REMARKS
No. | Mo weces Sivd fove. hesht, s, ek |
T
1 | |
3
1
2 2
3
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DATA SHEET FOR MANGROVE ASSESSMENT
Transect no. 1 Location  Mahaychay Duhaylungsed
Renclor Ste Barangay
Woscnder de los Reyes Talibon Bohal
Dae  Aprilll, 2003 e s
Quadeat| Tres | Substrate Species Height | Crown dismater Observations
no. | no. (m) {averaged! (@istwbance, threats. uses,
2eeadings”) cuttings, garbage. Laura)
1 1 Nuddy Bakauan baboe 6 2 Crabs, birds, seasnake,
(Rhizopora mucronata) undisturbed
2 Muddy Bakeuan lalak: 5 15
(Rhizopore apiculata)
3 Nudd, | Pagatpat ) ]
(Sonneratic aibo)
4 Nuddy Bakauan boboe 5 2
(Rhizopora mucronata)
5 | Maoddy | Bokouon lolaki ) 5
7 [T waddy | Pogatpar 5 s Shells, undisturbed
(Sonneratic alba)
2 Nuddy Bakauan laloki 4 1
(Rhizopore apicuiata)
3 Sandy Bungalon 6 15
(Avicennia morina)
] Sondy Propi 5 5
(Avicenmia lanata)
TOTAL 4 145

Crown diameter (2 measures) - the average of the crown
width at the widest point and a second width measurement
made 90° to the diameter at the widest point.

Crown cover is calculated using the formula n/4d2 or
0.7854d2 (d as the total crown diameter)

To get the crown cover for each tree = 0.7854 x (crown
diameter)?

To get the total crown diameter = 0.7854(2)2 +0.7854 (1.5)2
+0.7854(2)2 +0.7854(2)2 +0.7854(1.5)2 + 0.7854(1.5)2 +
0.7854(1)2 +0.7854(1.5)2 + 0.7854(1.5)2 = 19.04 m2 [SEE
SAMPLE DATA SHEET]
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* To get percent crown cover:

Jotalcrowncoverof alltrees 1904 1904
Total area sampled =2 quadrats x 100m? = 200 =9.53%

* To get the average height:

Total height of all trees recorded = 46
Total number of trees recorded = 9 =511m

DATA SHEET FORMANGROVE REGENERATION
Transectno. 1 Location  Mahayahoy Dlt'h:ylungsod
Recorder: Renclar de los Reyes Tnsh-bon Maﬁglir
Date April 11, 2003 Nuncipalty Proviacs
Quadrat Plot Species Count Remarks
no. {average height status, eic §
! ! | Bakauan lalaki 2 Other seedlings were not
(Rhizopore apiculeta) seendue 1o high tide
Pagatpat 15
({Sonneratia alba)
2 | Bungalon z = |
{(Avicennic marina)
Pagatpat 2
{Sonneratio alba) _—
3 | Puapi ”
(Avicennic lanata)
2 1 | Pagatpar -
{Sonneratic alba)
2 || Piapi e
(Avicenmia lanata)
3 | Bungaion 15
{Avicennia marina)

. dmgenedonanl 2+2+2e1+12-3e1_ 8,
Total no. of regeneration piots § [




Total crown cover of alltrees
Total area sampled

Percent crown cover =

Total regeneration count
Regeneration per m? T e
2 be Totalno. of regeneration plots
Average height = Jotalheight of all trees recorded

Total number of rees recorded

Condition Criteria
Excellent 76% and above in % crown cover
1 regeneration per m*

Above 5 m inaverage tree height

Undisturbed 1o negligible disturbance

Good 51-75% crown cover

<1 - 0.76% regeneration per m?

«5m - 3m average height of trees

Slight disturbance and few cuttings

Fair 26-50% crown cover

0.50 - 0.75 regeneration per m*

<3m - 2m averoge height of trees

Moderate disturbance and noticeable cuttings

Poor 0-25% crown cover

<0.50 regeneration per m*

«2m average height of trees

Heavy disturbance/cuttings/poliution, rampant
coversion o other uses, nearly destroyed

RESULTS SUMMARY:

1. % crown cover = 9.53%
2. Average height=511m
3. Regeneration per m? = 2

Therefore, the mangrove area with the data
used in the example above is in
poor condition,
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* 100m pvc transect tape or calibrated
polyethylene rope (calibrated every 5 m interval)

* Macroquadrats (10m X 10m) polyethylene rope
* Quadrats 1m X 1m: regeneration plots
* Underwater slates with attached pencil

* Field guide to Philippine Mangroves (Primavera and
Dianala)

* Invertebrates, identification guides (optional)
* Global positioning system (GPS)
* Digital camera with 4Gb memory

* Pre-formatted data sheets
‘» Marked stakes
‘» Nails (S5cm) and hammer (optional)

12/3/2011




12/3/2011 12/3/2011

SAMPLING METHODS

Seagrass beds — Mangroves — Sandy
Beaches — Coral Reefs

Beccari's seagrass
Halophila beccarii

Indo-Pacific Seagrass

Thalassia hemprichil g '*‘ Ennatus accomies
- Flatleaves 10-60cmand %j + Strap-ike leaves with
O rhizomes with scale leaves _— involled margin, 30-150cm
B 3 and rhizomes with bristes
Syringodium isoetifoiium = § .
- Round leaves 10-60cm | i ystacooss sorui: { Fern seagrass \
* Flatloaves6-20cmwit | —
i semated ips, often on a v'' Halophila spinulosa
short stem Family Hydrocharitaceae
" ¢ « Thin, flat leaves with
3-pointedtips, 15cm \
\ Cymodooea rotundata
* Flatleaves 7-13cm
: M | with rounded tips
Halophiia decipiens 2 gl 2
- Pacde-shapedleaves. [ :
with sematededges and
leaf hairs, 1-2cm - 4 /5‘ :
i eaniedteeon i hvx‘ y .
. on .
8@  Halophiaovals stem; woooy ! Sickle seagrass
ST smomoatienes i Thalassia hemprichii
Sem , J
TR TR i i otmimstst




SEAGRASS BEDS

» Seagrass beds are
seed-producing
marine plants that
occur in shallow,
nearshore waters,
and are often found
between coral reefs
and mangrove areas,
colonizing
the soft, shallow
and sandy-muddy
bottom.
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Underwater flawering dants

Valuable coastad®ECO8yste

Seagrass Habitat picture courtesy of QDPI

As dead seagrass breaks down, it becomes
part of the coastal food chain, supporting
snails, shrimp, and fish. Throughout the
Indo-Pacific, people harvest sea food from
seagrass meadows as a major source of
protein.

Seagrass contributes to
a healthy coastal

~ marine environment.

Seagrass provides

™ habitat for
% commercially and

recreationally
important fish and
shellfish species. Itis

® a nursery for young

marine creatures,
Seagrass filters the
water of sediments and
poliution. The
seagrass root mat adds
stability to the coastal
zone, and seagrass
leaves lessen the
impact of wave energy
on the shoreline.
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1
Needle seagrass

Eel seagrass
Enhalus acoroides
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* Locate your seagrass habitat macroplot (i.e. borders,

beginning/ending)

* Record GPS coordinates of reference markers for your
site macroplot _

* Lay down 3 transect lines (100m/transect)
perpendicular to shoreline. Transect lines should be 50-
100m apart parallel from each other.

* Place quadrats 0.5m from one side of the transect line
at 5m intervals. Alternate quadrat placement alongside
the transect line

_ Shoreline

25% 25%

sz | oo TSI e B |

3 x 100m transect per site
15 quadrats per transect

825%
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_Indo-Pacific Seagrass
SEAGRASS FOOD WEB

] Thalassia hemprichil : f"\ Emaumm
/Shombtdl ‘ ? n-nmmasoeu-m ‘{ ’
N : mmmm Wsocm
p g o i — T
" - v T W Nv\ land crops b mdtuzomeshtrtes |
Leaf fragments 5 -
Coral reefs,
| Syringoduam isoetitolium ! 14/
« Round lsaves 10-60cm Ly f|  Qymodooss semuny W
E 1 | * Flatieaves 6-20cmwity ¥
s seratad tios, often an a
3 stem
] = &
‘. s )
\ + Thin, Aatleaves with ¢
intedtips, 15cm & \
e Yy
S nnlmnnsun
: - = X | with rounded tips
ade st b
| Halophiiadecipiens 2 *Q d W
| vithsenatededosand | L'* e ez
| teafhairs 1-2cm jr -
5 * Sickle-shapedie 15cm V K
with serated s on oy %‘
” Hatophila ovalis E ‘stom; woody thizomes L4
® . "+ Smooh ovalleaves, =
]~ 13cm be

Types of seagrasse§ commonly found
in the Philippines

g1

Halodule

S\ ringodlum

Halophila

Thalassia

‘Enhalus
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* Record the coverage per species of seagrass (e.g.
Thalassia, Enhalus, Turbinaria, Ulva, Sargassum) for
each quadrat. Take note of substrate type (i.e. sand, silt,
rock)

* Record the coverage per species of seaweed (e.g.
Turbinaria, Ulva, Sargassum) for each quadrat. Take
note of substrate type (i.e. sand, silt, rock)

* Have another person record the number of
macroinvertebrates (e.g. seastar, shrimp, urchin, sea
cucumber)

thg';.b

Species 12 3 4 5 8 7 8 9 10 Total Average Frequency
(per

Thalassis 50 60 25 0 50 0 o0 O 0 o0 18 185 4

Enhelus 0 0 0 0 0 5 ¢ 0 0 1 8 06 2

TOTAL 19.1

1. Add all values for every species and divide by the

total number quadrats: used {in this example 10

L quadrats were used). The result below showed that

"#: average seagrass cover for Thalassia is only 18.5%

: even though In some quadrats, cover was higher
than 50%.
2. Determine the frequency of occurrence by
counting the number of times a certain species was
recorded in the transect. 'For example, Thalassia
only occurred 4 times in the transect, while Enhalus
only occurred 2 times. This indicates that Thalassia
is more common than Enhalus,

Species 12 3 456 7 8 8 10 Average Density  Frequency
(perquadat)  (per of
Urchins 0 0 0 0 0 0 0 0 0 0 0 0 0
Conch 0.0 0 0 0 0 0 0 1 0 01 1000 1
Shells 0 0 0 0 0 2 0 0 1 0 0.3 3000 2
4 201 001 0 0 0 08 4
1

1. List down all invertebrates present in the area
and write down their corresponding values below
the quadrat number

2. Determine freguency of occurrence by counting
the number of times a:certain: specles occul
in the transect. AN fe

12/3/2011

N gl fr

7

D ——— T e —




12/3/2011

Biodiversity index can be computed from abundance

data (counts)

Sampie computation |
Pi= __count per species = For gastropods species # 1 = 1567 =0.1190
Total no. of count of all species 3167

Ln (Pi) = natural logarithm of 0.611 is (use scientific calculator or excel
program fo get the value of In) of cai USE the excel program for easy
computation of the results

[ In(Pi) = -(0.1190)( -2.1286)
= (025332

DIVERSITY INDEX ¥ P(InP) = 025332+ 0.16561+027203 + ... +0.03706

Macrobenthic Species | Ave.# Pi In(Pi) -Pi [ In{P))
found St of cusly
Gastropods Species 1 1567 0.1190 -2.1286 0.25332
Species 2 767 0.0583 -2.8430 0.16561
Species 3 18 0.1367 -1.9899 0.27203
Species 4 10.67 0.0810 -2.5129 0. i
Species 5 133 0.0101 -4.5951
Species 6 733 0.0557 -2.8883
Species 7 4 0.0304 -
Species 8 1 0.0076
Species 9 0.67
Species 10 467 0.11843
Bivalves  Species 1 46 0.11843
Species 2 ~2.0279 0.2669
Specaes -3.1451 0.13544
1139 | -2.1722 0.24747
0.0177 -4.0344 0.07139
.33 0.0329 -3.4147 0.11229
3 0.0228 -3.7817 0.08616
es 1 067 0.0051 -5.2808 0.02687
Species 2 0.33 0.0025 -5.9890 0.01501
aetes Species 1 033 0.0025 -5.9890 0.01501
Species 2 467 0.0355 -3.3391 0.11843
Species 3 133 0.0101 -4.5951 0.04642
Other organism Species 1 1 0.0076 -4.8803 0.03706
131.67 1.00 -85.94 2.69
DIVERSITY INDEX = 2.69
From scale 0-4, 4 has the highest diversity




