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Bioavailable nutrients (usually DIN for salinities > 20 psu) - actively

absorbed by Phytoplankton species — but not very capable of
storing nutrients for long periods — require steady nutrient input

 Macroalgae capable of storing nutrients for max growth

Browns (12d)> eph. Reds & Greens (5-9d) > Phyto (0.5 d)
(Pedersen & Borum 1996-97)

Ephemeral Greens + some reds -fast growth- like high nutrient cond.
Browns good intake summer+winter — but much slower growth

e Many macroalgae efficient at storing pulsed nutrients (surged
uptake) - seen especially in shallow (<5 m)embayments
- esp. greens take advantage of pulsed nutrients
- (e.g.,stormwater pulses)
e Ephemeral Drift Macroalgae may be good integrators
of pulsed + steady nutrient loads




Any evidence of Responses w/ Decreased N Load ?

Tampa Bay FLA — mid 1970’s = 9.9 ton N/yr — then 60% drop N in 1984 due
to AWT + complete removal of WWTF discharge (deep well injection)

Similar time line for Mumford Cove in Groton, CT 1988 — Ulva out faster

MACROALGAE AND SEAGRASS COVERAGE, AND CHLOROPHYLL-a
CONCENTRATIONS IN HILLSBOROUGH BAY
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Figure 13. Macroalgae, seagrass coverage and chlorophyll a concentrations in
Hillborough Bay, Florida.




‘ _'a':";‘-v‘;? Narragansett Bay ?
m= = Shallow Subembayments & Providence

River - Excess Growth of Drift Macro algae
(Seaweeds) — esp. Greens (Ulva spp.)

Wickford Cove July 16,
2007

Passeeonkquis Cove
July 2007

d315 ON

Date: 09/26/2007 Time: 17:13:14 UT

Bullock’s Cove
July 2007

Date: 0170172000 Time: 16:48:6 UTC: 164846 Lat: 41 44.64,N Lon: 07121.466,W Alt: 62.9M |




Oblique rectilinear photos
Taken 1 every 10sec

Rhode Island Sound

Mt. Hope
Bay

2007- Began
Helicopter flights
+ shore surveys

Legend !
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Narragansett Bay Macroalgae Distribution 9-15-09
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Biomass Estimates

Chlorophyta (Green)
Rhodophyta (Red)
naeophyta (Brown)

Narragansett Bay Estuary
Program




0.25 m? quadrat

Biomass Estimates Soring scale (100 &

300g)

Box cutter (or razor
blade to cut macroalgae
along quadrat sample
edge

Salad spinner (remove
excess water )

A zip-lock bag (for
sample weight)

Dig photo of each
biomass quad
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Biomass Estimates




Biomass Estimates

Results provide biomass (g) wet
weight of greens / reds/ browns
per 0.25 m? - get % by wet wt

- Picture can calc 2-D % cover
red / green / brown algae
-trying to develop avg min wet
wt by % cover category

Issue- depth of cover layer

Biomass Field Sheet
Date: 8/10/10
Location:  Sandy Pt

Station Time Start | Time End Total Bag Weight Total Red (g) Green (g) | Brown (g) Sum Comments
Weight (R+G+B)
w/bag (g) (g) Biomass (g) (g) Density (Red) |Density (Green) |Density (Brown)|Total Cover
1 2:45 p.m. 10 168 44 124 0 178 |loaded with bladed Ulva 26 73 0 4
2 330 10 320 44 284 0 328 13.7 88.7 0 4
3 292 10 282 64 214 0 278 22 75.8 0 4
4 340 10 330 66 260 0 326|a lot of mud snails in area 20 78.7 0 4
5 90 10 80 30 50 0 80 37.5 62.5 0 3

Total Biomass= Total Weight-Tare

additional comments:
~stations land 2 are one sample
~stations 3 and 4 are one sample
the densities for red, green, and brown are percentages, while the Total Cover is 0-4
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D u e to S Preprocessing Processing _ Output .
Image J (free NIH image analysis program)

PERCENT COVER & select Line Tool (€3 CLAHE (Black and White) & Recapture Polygon Area
. D @ Capture Helo Skid Line E‘Q Show Algae % Coverage a Equalize Image

r & select Polygon Tool 3 Apply Mask (5 Parseiget MetaData
3 EE’ ﬁ 5 capture Max Area €5 show red and Green in Image €5 View/Edit MetaData
. : 3 ::.:.;E = _| (5 Clear Outside And Crop (&4 other options £5 update Results...
[ B R &5 split RGB Channels 5 User Controlled Color Threshold &3 save Resuits...

e=id Bl a Show and Save Composite Image E; Close Open Images

35%@ @ E Version 1.3.6
IEe R RES
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Plug-in




i File Edit Font

il Original RGB Image (33.3%)

1590%856 pixels; RGB; 5.2MB

Contrast Limiter
allows selection

4

¢ RGB IMAGE (red) (33.3%)
1590x856 pixels; 8-bit; 1.3MB

mask-of-interest

oo | R 2=
X856 pixels, RGB;

Default v B&W v .
‘ I~ Dark background Of area Wlth
] o] Roeal] 5ol algae based on
~5°¢  contrast level

&s
~ (form mask-of-

interest)

S
4 Big pixel count: 788167

Small pixel count:477531
-

% cover of black Big:14.519384851180018
% cover of black Small: 23.964308076334312
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£ select Polygon Tool 3 Apply Mask

| E4 capture Max Area 5 Show red and Green in Image
| B3 clear Outside And Crop 5 other options

IE3 spiit RGB Channels 5 user Controlled Color Threshold

5l Show and Save Compasite Image




Preprocessing

Processing

Output

Now separate

5 select Line Tool

(&5 CLAHE (Black and White)

fﬂ Recapture Polygon Area

(&5 capture Helo Skid Line

(&5 show Algae % Coverage

E' Equalize Image

hue (color) of

5 select Polygon Tool

£ Apply Mask

5 Parseiget MetaData

(5 capture Max Area

E—;‘ Show red and Green in Image

5 view/Edit MetaData

pixels in the

4 clear Outside And Crop

5 other options

. Ed undate Results

& split RGB Channels

(&3 User Controlled Color Threshold -

| ¢ Threshold

mask

!\ Red Result (50%)

(&4 split RGB Channels

1590x856 pixels, 8-hit, 1.3ME

a User Controlled Color Threshold

5 show and Save Composite Image

d Green Result (50%)

1690x856 pixels, 8-hit, 1.3MB

2
| ¢ Threshold | © DY
‘ : |||]|‘|| % reen Hue values

» a4

« - 81

Default v B&W v
[~ Dark background

Auto | Apply | Reset| set|




r Preprocessing Processing ‘ example Red+ Green7-02-08--0004 jpg_resultjpg (50%)
1

1590x850 pixels; RGB, 5. 2MB

i Select Line Tool (& CLAHE (Black and White) d
(& Capture Helo Skid Line (&l Show Algae % Coverage 4‘
3 Select Polygon Tool = Apply Mask J‘
L Capture Max Area ! Lt Show red and Green in Imagi
&4 Clear Outside And Crop (& other options J

Lz Split RGB Channels k& User Controlied Color Thres

_ 1

Original RGB Image (50%)
1590856 pixels; RGB; 5.2MB

ARS - £ | |

AE AF AG AH Al Al AK AL AM AN AO AP AQ AR AS |

1 Usr Min ThresMax Threst Min Green Max Greer Min Red Max Red 1 O1 Other Band % Cover EMin Other Max Other Final Green % Final Red % Final Brown % DIRECT!
2 |18 0 79 44 81 1 310 0.295 200 31 5.33 5.84 0 C:\Users

3

Final output of Red / Green and “other” Hue
jpg + % 2D cover values by color




Macroalgae Mapping

Narragansett Bay Macroalgae Distribution 7-2  Narragansett Bay Macroalgae Distribution 7-22-09 Bk
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Dr Carol Thornber (URI) — Near-shore transect surveys

(2005-2010) - monthly/bimonthly baseline data on macroalgal +
invertebrate sp. composition, abundance, and biomass

at 8 field sites - Greenwich Bay & Conimicut Pt.
ID + quantify abundance of all macroalgal sp. + inverts in the algae

Figure 1. Map of sampling sites in and around Greenwich Bay. RI.

oy~ COP ) _
Sites surveyed mo in summer /

bimo all other mos. (spring low tide) :
Since 2005 for intertidal,
e B ' since 2006 for subtidal
op Sandy Point, Goddard State Park,
Chepiwanoxet Point, Sylvia Drive,
. ! Budlong Farm, Warwick City Park,
' D Oakland Beach, + Conimicut Pt.
I/’ T

Map of Greenwich Bay with sampling sites labeled:

@ sandy Point(5P) @ Goddard State Park (GS) @ Chepiwanoxet Point (ChP) [
O Syivia Drive (SD) .Budlong Farm (BF) OWarwick City Park (WC)

. Oakland Beach (UB) . Conimicut Point Park (CoP)

All info from NOAA final grant report 2009 for grant # NAOSNMF4721253

AhP
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Fig. 1. A. Beach front heavily impacted by green tide in August 2006 (Sylvia Dr., Warwick,
RI). B. Close-up showing biomass removed from 0.25 m? plots for dry weight determination.

2 X 10 m transects ~ 30 m apart parallel to shore
- 0.25m? quad for % cover + % bare ea. meter along ea. transect +
count and record # of each invert. Sp. + bag all living algal material

—in lab - remove sand/grit - record wet biomass of all species/quad
— ID unknown sp. by microscopic techniques

» For subtidal surveys — 1 X 30m transect perpendicular to the shore
—every 3" m - sweep 0.4m wide dip net for 0.5m along bottom -
capture all living material — record water depth — bag all living materials
-inlab —rinse + sort to sp.level. Wet biomass of all species recorded
+ % ea. Invert. species present. |




Macroalgae - found yr-round in intertidal and shallow subtidal habitats in
Greenwich Bay - both drift & attached morphologies.
June-August typically = highest densities (&biomass) of drift macroalgae

Most macroalgae on shoreline =drift Most commonly encountered species
= green algae: Ulva lactuca, Ulva intestinalis, Ulva linza, and Cladophora spp.,
+ red algae Gracilaria tikvahiae, Gracilaria vermiculophylla, Agardhiella
subulata, and Ceramium virgatum.
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Figure 2: Mean +1 SE Macroalgal density at all sites
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