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History of algal research
in the NWHI

MARINE RED ALGAE P -
HAWAIIAN ISLANDS - -3

| * only ~12 algal papers
.54 | | in literature before
2‘ e 4 i MARINE GREEN anp 2002

BROWMN ALGAE oF tHi

HAWAIIAN ISLANDS * almost all algal
samples collected off
lobster traps, field
studies rare

Isabella Ajona Abborn

Roy Tsuda - ~ 205 species
reported for NWHI,
jobster trap compared to ~485
coveler. I species in main

algae and
invertebrates

Hawaiian Islands




RED algal sampling protocol
instigated in 2002

* = sampling site
¥ - = random number along fish transect
A B C D E F
e — 1 diver —
length _I_I_I_ _I_I_I_
......... — 25m 25m

Algal data collected:

* digitial photoquadrat image

* map of photoquadrat image

* detailed species list of algae
from photoquadrat

* ranked abundance of algal
genera from each
photoquadrat

* voucher specimens of each
species in photoquadrat

Preskitt et al. (2004) A Rapid Ecological Assessment (REA) Quantitative Survey Method for
Benthic Algae using Photo Quadrats with SCUBA. Pacific Science 58: 201-209.



CRED Qualitative Algal Surveys:
2000 — present




CRED

| |
o TREIN B Qualitative
Antithamnion Polysiphonia Caulerpella
antillarum scopularum ambigua
Algal Analyses

French Frigate Shoals Gardner Pinnacles
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(1989) (1989)
* 47% marcroalgal spt¥iesabSBdigdlapepiebytd% turf or epiphyte
species species

* 2 species new to science
* 4 species new to Hawaiian archipelago

Ceramium Centroceras Vanvoorstia Cladophora Heterosiphonia
fimbriatum clavulatum coccinea hawaiiensis
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Scinaia huismanii Vroom & Abbott
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’ Species new to science
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to science

pecies new

Sporochnus sp. Vroom & Abbott |



Species new to the
Hawaiian archipelago

Halimeda distorta|

Bryopsis indica

3cm

> A\ |Gracilaria millardetii

Laurencia sp.




@ CRED Quantitative Spatial
Algal Analyses

* How do sites differ spatially around an atoll,
particularly in terms of algal communities?
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@ CRED Quantitative Spatial
T Algal Analyses

Using a combination of:
* Multivariate statistics

* Multidimensional scaling (MDS) plots
* Field notes
* Geographic maps

[/ biogeographical groups were interpreted
at FFS based on benthic species
composition and geographic area
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Biogeographic Group 3:
17 sites along fore- and
back- reef regions

BG goup 3§ BG goupd  BG moup s BG goupd BG goun 7

Emvironment Backreef(n Back Fore, back Lagoaotial Lagoonal Lagootial Basalt

hvpe =2 lagoonal teefs (n= teef (n=1) teef (=10 reef (E3) pitutiacl e
reefs =1
(n=14)

Depih range 93125 m 123-73m 1383-137m  24-64m 122-241m  33-19.5m f 1m

Scleractinian 24, 46 9 04 57 04 9.72 21.85 Y
Coral (1114 Z (12.79)) (10.31) (0.61) é
Aleae 65.21 54.1% 5117 102 25 112 .00

(0.06) (1259 (12.02) (2.30)
Torf 50.67 3332 3575 79 29 5733 ¥
(6013 é (4.22) (2.72) 2 (2.14) ! ﬁ
Corallive 9,33 276 1825 7 19 28 49.00
(624) (1 643 (3.54) é (2.30) é
Fleskhy 521 12.10 0.17 3.08 5.67
Mecroalgas (0F7) (16 .40 (0.24) (0.4
Sand 258 46 2% 1.00 1.92 0.08
(1155 (5 23) 012 (1.46)
Other 175 163 1328 1.97 1.67
(0.47) (1.24) (2.06) (1.7%)
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2 Group 2
- ¥ " - M = ey -
BG goupl Bl gound BG group 3 Ll croun T
Emvironment Backreef(n |Back Fore, back Lagoaotial Lagoaotial Lagoaotial Basalt
hvpe =2 lagoonal teefs (n= teef (n =1 teef (n="10 reef (E3) pitutiacl e
reefs 177 =1
(n=2)
Depthrange  95-125m TS37Sm 183-137m 24-64m  133341m 33-195m  6ém
Scleractinian 74.46 ? 904 6.45 35 50 ? 57 04 972 21,83 ?
Coral (1114 %4 (12.7%) (6.38) % (1030 (0613 7
Alzae 65.21 54.18 109 39 63.75 Sl 102 .25 112.00
(0.06) (1% 59 (14.68) (12.02) (2.3
Turf 50,67 ? 33050 75 07 37 92 3275 79 50 5733 ?
Covall E6§D31% Z (41;2%? EEDE 7 057 Efs?% Z ?9:122 7, w0 i
oralline : : ; : ; ; 3
(6.34) (164 (1057 % 7 csa s Y
Fleshy 599 12.10 15 57 508 0.17 3.08 5.67
Macroalogae (077 (16 409 (9.2%) (0.2 (0. 44
Sand 558 46 58 368 025 .00 I.52 0.08
(11.55) (5.8%) (2.30) 0.1 (1.46)
Other 175 163 161 7 50 128 157 167
(0.47) (1.24) (0.77) (2.06) (1.78)




Pearl and Hermes Atoll

Midway Atoll

French Frigate Shoals

Oahu



Are benthic communities
structured by wave exposure?

Ikonos satellite image of study sites at
Pearl and Hermes Atoll.

Different colors represent the
four different

wave exposure categories (n=34);

red = high (n =5),
yellow =
intermediate- high (n=
green =
intermediate-low (n=
blue = low (n=3).

10 0 10 20 HKilometers




MOE of PHA sites with axposurs and habitat 1728

Relationship of sites at
Pearl and Hermes Atoll

18 l i Fiermnae .
i‘ as P based on benthic percent
] - e cover surveys
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Cluster analysis

Different colors represent the
four different
wave exposure categories:

red = high,

yellow = intermediate- high,

green = intermediate-low,

blue = low.




The Northwestern Hawaiian
Islands
contain algal dominated reefs

FFS PHR
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D Temporal Analysis of Algal
V Communltles at Gardner Pinnacles
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Survey methods

Rapid Ecological Assessments
-Photoquadrats




I Live Coral
I Algae (2000)
[ ] Macroalgae /" 200
[ ]coralligs ui
Sand
Turf algae
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REA site surveys

2003 2004

rGAR-03 rGAR-05 rGAR-06 rGAR-03 rGAR-05 rGAR-06

Turf algae

Microdictyon
setchellianum

Corals

Pocillopora 0.00 0.33 0.00 0.42 0.17 0.67

meandrin

Porites lobata .00 8.00 3.58 5.92 2.00 5.50




Island size
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Future directions

* Papahanaumokuakea Marine National
Monument has asked for a baseline study of
algal populations to be completed.

* Taxonomic analysis of samples from majority
of islands still incomplete.

* Data is in-hand for spatial and temporal
analyses of algal communities. Funding
being sought for completion of analyses.



Questions?

Peter.Vroom@noaa.gov



