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Nitrogen fixation is a likely major source of
nitrogen at tropical marine ecosystems which
show high productivity at ambient low concen-
trations of nitrogenous nutrients. Previous
investigations revealed that some blue-green
algae (cyanobacteria) actively fix dinitrogen
at coral reefs (Macue and HorMm-HANSEN
1975, WIEBE ¢t al. 1975, Ports and WHiTTON
1977, Porrts 1980). It is observed that mats
or turfs of blue-green algae cover a wide area
of exposed surfaces such as coral debris or
sediments. Organic production by these
blue-green algae seems to be important for
other organisms which cannnot fix nitrogen.

At a tropical coral reef of Ponape (7°N
158°15°E), several turfs were collected from
various parts of the reef and investigated for
their nitrogen fixing ability.

Algal turfs were collected by divers. Each
sample was rinsed with seawater and divided
into two portions, one of which was fixed by
formaldehyde for later microscopic observa-
tion. The other portion was used for
nitrogen fixation assay by an acetylene reduc-
tion technique. Samples were put separately
in incubation chambers (volume: 80 or
230 m/) together with HA Millipore filtered
seawater (50 or 100 m/). Acetylene was in-
jected to give the final concentration of ca.
20%, and the rest being air. Incubation
was conducted in an outdoor flowing seawater
bath (temperature: 28-30°C) under natural
light conditions. At intervals, gas was sam-
pled from the headspace of the chamber
and acetylene and ethylene concentrations

were analyzed with a flame ionization gas
chromatograph equipped with a 3 mm X2 m
column containing Chromosorb 104. Total
nitrogen content of the sample used for
acetylene reduction assay was measured by a
CHN analyzer after drying at 80°C.

Single species of blue-green alga was found
to form most of the turf communities collected
from different parts of the reef. Many of
them reduced acetylene (Table 1), irrespec-
tive of whether blue-green algae had
heterocysts (Dichothrix fucicola and Hormotham-
nion entermorphoides) or not. The one which
did not show active acetylene reduction was a
turf of Lyngbya majuscula (DiLLw.) HarvEY
mixed with AMicrochaete vitiensis ASKENASY,
Lyngbya nordgardhii WILLE and Nodularia
sphaerocarpa (BorN. et FLAH.) ELENKIN. Out of
six communities of blue-green algae which
reduced acetylene, four were new to the
record of the activity in the field; Dichothrix
Sfucicola, Symploca hydnoides, Hydrocoleum can-
tharidosmum and H. lyngbyaceum. The highest
rate was obtained by a community of a
heterocystous alga, Dichothrix fucicola mixed
with a small amount of Spirulina subsalsa
OEersTED. It is not certain whether the activi-
ty was solely due to D. fucicola or not.
Though nitrogen fixing bacteria other than
blue-green algae attaching to the turfs could
not be excluded, acetylene reducing activity
was likely due to the blue-green algae which
were the main constituent of the turf com-
munities.

Acetylene reduction rates were comparable
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Table 1. Acetylene reduction of blue-green algae communities at a coral reef.
nmol C;Hy mgN~'hr~!
SaI:Inple Dominant species 22108 -
0. Day* Night*

#1  Dichothrix fucicola (KuETz.) BORN. et FLAH. with Spirulina subsalsa OErsTED 220 30
#2  Symploca hydnoides Kuttz. 30 0
#3 Hormothamnion entermorphoides GRuNow 90 0
#4  Hydrocoleum lyngbyaceum Kugtz. 100 190
#5  Hydrocoleum cantharid (Monr.) Gomor. 50 0
#6  Hydrocoleum cantharidosmum (MonT.) GomoT. 110 0

* Acetylene reduction was measured under natural light conditions. Rates in the day and at night were measured dur-

ing 0715-2030 and 2030-0715, respectively.

to those recorded for other blue-green algae at
tropical reefs (0.53-220 nmol C,H,; mgN~!
hr=!, Macue and HoLMm-Hansen 1975; 4-
.18 nmol CoHy mgN~thr~!, Ports and WHirt-
TON 1977). It is not possible from our data to
estimate ecological significance of nitrogen fix-
ation at the study site. However, consider-
ing the coverage of turfs or mats of blue-green
algae on various surfaces at the reef, it is sug-
gested that the turf-forming blue-green algae
play an important role in nutrient budget.
This work was conducted on Hakuho-
Maru cruise KH-88-1, and supported by the
Ministry of Education, Science and Culture,

Japan.

References

Macug, T. H. and HoLm-Hansen, O. 1975. Nitrogen
fixation on a coral reef. Phycologia 14: 87-92.
Porrs, M. 1980. Blue-green algae (Cyanophyta) in
marine coastal environments of the Sinai Peninsula;
distribution, zonation, stratification and taxonomic

diversity. Phycologia 19: 60-73.

Porrs, M. and WHirron, B. M. 1977. Nitrogen fixa-
tion by blue-green algal communities in the inter-
tidal zone of the lagoon Aldabra Atoll. Oecologia
27: 275-283.

Wieeg, W. J., Jonanngs, R. E. and Wess, K. L. 1975.
Nitrogen fixation in a coral reef community. Science
188: 257-259.

BR AT - REMZ - S B S0 S ERETES

17 e AV THMERFRGOMBETHRE Lic~ y M EHBRTHIEBCOWT, FOEEEEES (7€F
vV VRTTIENE) HBIE L, &ML 30-220 nmol C,H, mgN—'hr~! OEIFTH » 1o BHH CHE I -3k o
VT, ERETEELHEOZ LMD THBRINLEEN 4 BRI -0, (1028-11 LF B FEAFELASRET
2-106-1, WRAFBHEN LT AR v £ — ; 2625 HHFEBRHEE, RHAE AL BKESER,
BE REAFAEREBEWRB A BEEI ; %606 RBHARKILA)EHET, HEAEAEREETHEH

BB EH)





