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ÏÅÐØÅ ÏÎÂ²ÄÎÌËÅÍÍß ÏÐÎ ÎÁÐÎÑÒÀÍÍß
×ÅÐÂÎÍÎÞ ÂÎÄÎÐ²ÑÒÞ HALYMENIA SP.

ÊÀÌ’ßÍÈÑÒÈÕ ÊÎÐÀË²Â ÍÀ Ì²ËÊÎÂÎÄÍÈÕ
ÊÎÐÀËÎÂÈÕ ÐÈÔÀÕ ÓÇÁÅÐÅÆÆß ÇÀÒÎÊÈ

ÏÀËÊ, ²ÍÄ²ß1

Ìàñîâèé ðîçâèòîê ÷åðâîíî¿ âîäîðîñò³ ðîäó Halymenia C. Agardh íà êàì’ÿíè-
ñòèõ êîðàëàõ íà ì³ëêîâîäíèõ êîðàëîâèõ ðèôàõ óçáåðåææÿ çàòîêè Ïàëê (²íä³ÿ) ñïîñ-
òåð³ãàëè ó áåðåçí³ 2024 ð. Öå ñòâîðþâàëî çàãðîçó äëÿ âèæèâàííÿ êîðàë³â, ÿê³ óòâîðþ-
þòü ðèôè, à òàêîæ äëÿ àñîö³éîâàíî¿ ç íèìè á³îòè. Öÿ çíàõ³äêà ââàæàºòüñÿ ïåðøèì
ïîâ³äîìëåííÿì ïðî ìàñîâèé ðîçâèòîê Halymenia sp. íà êîðàëîâèõ ðèôàõ çàòîêè
Ïàëê â ðàéîí³ Òàì³ë Íàäó. Äîñë³äæåííÿ ïðîâîäèëè íà ðèô³ Âåäõàëàé ó çàòîö³ Ïàëê,
ÿêèé äîáðå â³äîìèé íàÿâí³ñòþ æèâèõ êîðàë³â. Ï³ä ÷àñ äîñë³äæåííÿ ïëîùà ïîêðèòòÿ,
ùî ôîðìóºòüñÿ æèâèìè êîðàëàìè, â ñåðåäíüîìó ñòàíîâèëà 34,5±15,6 %. Ïðè öüîìó
÷àñòîòà òðàïëÿííÿ îáðîñòàííÿ Halymenia sp. íà æèâèõ ³ ìåðòâèõ ôîðìàõ áåíòîñ-
íèõ óãðóïîâàíü ñòàíîâèëà 80,19 % (n = 313). Öÿ ìàêðîâîäîð³ñòü çàñåëÿëà æèâ³ êîëîí³¿
÷îòèðüîõ âèä³â êîðàë³â, à òàêîæ ìåðòâ³ êîðàëè. Ï³ñëÿ ðåòåëüíîãî äîñë³äæåííÿ 313
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êîëîí³é áóëî âèÿâëåíî, ùî Halymenia sp. âðàçèëà 38,65 % æèâèõ ³ 61,35 % ìåðòâèõ êî-
ëîí³é êîðàë³â. Âñòàíîâëåíî, ùî òàê³ âèäè êîðàë³â ÿê Porites (60,94 %), Favites
(66,67 %), ³ Dipsastraea (71,43 %) çíà÷íî ïîñòðàæäàëè â³ä ö³º¿ ÷åðâîíî¿ âîäîðîñò³.
Äîì³íóâàííÿ ìàêðîâîäîðîñòåé íà æèâèõ ðèôàõ çàâäàº ñåðéîçíî¿ øêîäè êàì’ÿíèñòèì
êîðàëàì. Öå çìåíøóº çäàòí³ñòü êîðàë³â äî â³äíîâëåííÿ ÷åðåç íàäì³ðíå çàðîñòàííÿ
ñóáñòðàòó òà ñïðèÿº ðîçâèòêó ì³êðîáíî¿ ³íôåêö³¿ íà ðèôàõ, ïðî ùî ñâ³ä÷àòü ïîïå-
ðåäí³ äîñë³äæåííÿ.

Êëþ÷îâ³ ñëîâà: Halymenia sp., ìàêðîâîäîðîñò³, îáðîñòàííÿ, êîðàëîâ³ ðèôè, çà-
òîêà Ïàëê.

Introduction

Coral reefs are the most complex and diverse ecosystems on earth, which
provides several benefits to the coastal population in terms of shoreline protec-
tion, livelihood (fisheries and tourism), and cultural services. However, over
the few decades coral reefs have been threatened by climate change impacts
(coral bleaching and ocean acidification) and several anthropogenic disturban-
ces (overexploitation of reef resources, marine pollution, and destructive fis-
hing practices) [5, 6, 9, 14, 20]. Macroalgal overgrowth can have a direct or in-
direct impact on important coral reef ecosystems through microbial promoti-
on, allelopathy, abrasion and shading [3]. Phase shifts from coral-dominated to
coral depleted or algal-dominated reefs have occurred on many reefs due to the
development of fleshy macroalgae [16, 22, 27, 32]. The red macroalgae, which
overgrow coral species are Kappaphycus sp. [1, 10], Chondria sp. [33], and Ra-
micrusta sp. [7, 8]. However, so far, there is no report of Halymenia sp. to over-
grow or form blooms in Indian coastal waters. This can be considered as the
first observation of Halymenia sp. overgrowth of corals in the natural ecosys-
tem. Earlier [23] it was reported the use of Halymenia sp. on corals under the
experimental trails within an aqua tank to determine the effect of nutrient en-
richments on competitive interactions between a hard coral, macroalgae and a
sea anemone at Nanwan Bay, Southern Taiwan. Halymenia C. Agardh, a mari-
ne red algal genus of the family Halymeniaceae, is one of several species-rich
red algal genera with 80 known species [12]. This red alga has long been a sub-
ject of attention due to its many applications, including food additive, skincare
ingredient, nutritional supplement, and cosmetic agent [13, 31]. But excessive
growth of the seaweed Halymenia sp. in a coral reef substrate has not been re-
ported earlier from the reef system.

In this regard, the purpose of this study was to assess the extent of Halyme-
nia sp. development on the colonies of live and dead corals in Palk Bay coastal
waters, as well as to assess possible potential risks, which could have long-term
implications for the entire marine ecosystem.

Material and Methods

Palk Bay coast has a diversified habitat and productive ecosystem that is
comprised of estuaries, salt marshes, mudflats, mangroves, sea grass, seaweeds,
and coral reefs. Palk Bay water is rich in marine resources, which include 16
species of mangroves, 302 species of seaweeds, 580 species of fishes (55 econo-
mically important fish species), 186 species of birds, and more than 344 species
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of other marine faunal taxa [4, 21]. Palk Bay reef is a shallow water patch reef
within the depth range of 2—7 meters and has an average live coral cover of
only 30.8 %, which is quite lower than other reefs of India [28]. Palk Bay has five
coral reef sites: the Vedhalai Reef, Munaikadu Reef, Mandapam Reef, Vadak-
kad Reef, and Olaukuda Reef, of which the Vedhalai has the maximum live co-
ral coverage compared to other reef sites of Palk Bay [24, 28]. It cannot be over-
stated how vital the region’s marine resources are in providing sustainable live-
lihoods. From fisheries production to seaweed cultivation, these resources are
valuable assets that must be protected and nurtured for future generations. The
coastal communities in Palk Bay also depend on coral-associated fisheries reso-
urces for their daily livelihoods, which encourage them to exploit reef resources
unsustainably by inshore fishing practices [26].

During the routine health monitoring studies of coral reefs on the 16th

March of 2024 and 4th April of 2024, plenty of fleshy and floppy red seaweeds
were found to have overgrown the benthic community structure of the Vedha-
lai reef of Palk Bay (Site coordinates: N09°17.687'; E79°06.946' and
N09°17.680'; E79°07.016') (Figure 1). Specimens were collected and preserved
in wet (70 % alcohol) and dry conditions and kept in NCCR Mandapam Field
office for future reference (Registration N NCCR/MFRC/058). The identifica-
tion was confirmed from the earlier literature of [18] and algal database [12]. A
20 meter long line intercept transect (LIT) was employed at five numbers in af-
fected sites of the Vedhalai reef to estimate the benthic cover, which was cate-
gorized into live cover, dead cover with algae, and other dead forms (sand, rub-
bles, and silt). A total of 30 numbers of Quadrat (1 m2) was employed randomly
on the reef to estimate the percentage of occurrence of Halymenia sp. on live
and dead corals, and also to measure the rate of Halymenia sp. overgrowth ba-
sed on coral species. The present study mainly documents the first report of
Halymenia sp. overgrowth in Indian reefs. Therefore, rapid observational data
have been provided here and continuous monitoring is underway to provide
comprehensive data on the impact of Halymenia sp. overgrowth on the shallow
water coral reefs of Palk Bay. The photographs of LIT, Quadrat studies and vi-
deos were also documented by using GoPro HERO11 handheld action camera
(Figure 2). The coral species photographed during the study were identified up
to the genus level from the earlier literature [36, 37].

Results and Discussion

The study revealed that the red seaweed, Halymenia sp., proliferated on the
benthic substrate of Palk Bay reef at an alarming rate, and also grow on live co-
rals, dead corals, and rocks (Figure 3). This rapid growth has led to a significant
reduction in the live coral cover, which indicates a severe negative impact on
the coral reef ecosystem. The findings of this study suggest that Halymenia sea-
weed species has the potential to cause considerable damage to the coral reef,
which could have long-term implications for the entire marine ecosystem. An
estimation of benthic community structure revealed average live benthic cover
in the Vedhalai reef as 34.5±15.6 %, dead coral with algae 52.1±15.4 %, and ot-
her dead cover as 13.4±7.0 % (Table 1). A total of 313 live and dead colonies
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were assessed, of which 251 colonies were affected by the Halymenia seaweeds
that estimated percentage of overgrowth by this alga as 80.19 %. Among the 251
colonies, 97 live colonies were overgrown by the seaweeds, which constitutes
38.65 % of prevalence of overgrowth on the live corals, whereas 61.35 % of dead

corals were overgrown by Halymenia sp. (Figure 4). Among the coral genera,
Porites (60.94 %), Favites (66.67 %) and Dipsastraea (71.43 %) were highly af-
fected in the study sites (Table 2). Macroalgae severely threaten coral tissue, di-
rectly impacting it through overgrowth, chemical effects, abrasion, and shado-
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Fig. 1. Study area map with two GPS locations showing the transect and Quadrat area cove-
red in between these two sites

Fig. 2. Methods used for sampling: a — Quadrat method; b — LIT method



wing [34]. It is essential to take action and address this issue to protect the he-
alth and longevity of coral reefs. They also increase coral microbial activity, ser-
ve as a vector for possible infections, and hinder the regeneration of coral tissue
[2]. Coral community dynamics monitored continuously and several seasonal
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Fig. 3. Proliferation of Halymenia sp. on live (LC) and dead corals: a — Dipsastraea sp.; b —
Porites sp.; c — Favites sp.; d — dead corals

Table 1
Details of benthic cover (mean ± SD) using LIT method at study sites

T LC DCA Other dead

T1 26.4 65.6 8.0

T2 47.8 34.7 17.5

T3 52.7 42.4 4.9

T4 14.9 70.6 14.5

T5 30.7 47.1 22.2

Mean 34.5 52.1 13.4

SD (±) 15.6 15.4 7.0

Note. T — transect; LC — live coral cover, DCA — dead corals with algae; Other dead —
rubbles, sand, rock; SD — standard deviation



macroalgal blooms by Caulerpa sp., Turbinaria sp., Lyngbya sp. and Kappaphy-
cus alvarezii were earlier documented from the Gulf of Mannar and Palk Bay
reefs [1, 25, 29, 30]. The present investigation has provided evidence that the
red alga Halymenia sp. is overgrowing coral colonies in Indian coral reefs, mar-
king the first recorded instance of this phenomenon. Since the Palk Bay reef is
connected to the Gulf of Mannar Marine National Park, this algal overgrowth
could be extended to the Gulf of Mannar reefs. This finding has significant im-
plications for the region’s coral reef health and conservation efforts. The poten-
tial expansion of this algal overgrowth threatens the already stressed coral colo-
nies in the area. Although Halymenia sp. is reported from Indian coastal wa-
ters, there are neither reports of bloom generation from these waters, nor from
any other reefs worldwide. Halymenia sp., a marine red alga genus of the family
Halymeniacea, is popularly known for its traditional food and medicinal values
from countries across Asia and Europe. Further research is necessary to under-
stand the underlying causes of this incidence and develop effective manage-
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Fig. 4. Frequency of occurrence of Halymenia sp. overgrowth on benthic substrate

Table 2
Species-specific estimate of overgrowth by Halymenia sp.

Coral species
Total colonies

surveyed
Affected colonies

Percentage of colonies
being affected

Acropora sp. 16 9 56.3

Dipsastraea sp. 49 35 71.4

Porites sp. 64 39 60.9

Favites sp. 21 14 66.7

Dead corals 163 151 94.5



ment strategies to mitigate the spread of Halymenia sp. and its impact on coral
reef ecosystems.

Few species of this red alga genus have different biological activities such as
anti-coagulant, antitumor, antibacterial, hypocholesterolemic, and antiaging
properties. In a recent research [17], it has been found that Halymenia dilatata
collected from Palk Bay region of the Rameswaram Island has the larvicidal ac-
tivity of its crude methanolic extracts, which were actively screened for their bi-
ocontrol potential against major insect pests Aedes aegypti. The red seaweed
genus Halymenia is a species rich taxon, which comprised of 80 known species
[12]. The morphological characteristics of the Halymenia sp. investigated are
as follows: the thallus is solitary, fleshy, foliose, gelatinous brownish to dark red
in appearance (Figure 5 a, b). Young blades of the thallus are irregular in outli-
ne and a bright brown stripe is present on the surface of the blade. The outer
cortex of the thallus is thick and polygonal cortical cells with reticulated plas-
tids were observed under the microscope (Figure 5 c, d). Cell layers in between
outer and inner cortical cells are arranged in anticlinal rows. Macroalgal overg-
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Fig. 5. Halymenia sp.: a — field photograph of the seaweed Halymenia sp.; b — specimen
preserved in dry conditions at the NCCR Mandapam office; c — outer cortical cells of the
thallus with reticulated plastids; d — cross sectional view of young blade showing the cell
layers arranged in anticlinal rows



rowth depends on several factors such as nutrient enrichment in the water,
competition of algae with live corals in degraded reefs and overfishing of herbi-
vore fishes from the reef ecosystem [11, 15, 16]. The Palk Bay region is unpro-
tected by law, which encourages fishermen to practice inshore fishing and exp-
loit the reef resources, which could be a reason for the herbivore density deple-
tion in Palk Bay reefs. The annual occurrence of coral bleaching in the Gulf of
Mannar and Palk Bay [19, 20] limits the possibility for coral species to recover
and provides a favorable substrate for macroalgae to overgrow stony corals.
Present study also revealed that dead coral substrate is highly overspaced by al-
gae followed by the live colonies of Favites sp., Dipsastraea sp., and Porites sp.
(Figure 3). The macroalgal bloom by Caulerpa taxifolia in the Gulf of Mannar
and Palk Bay reefs causes an annual reduction of live coral cover at a rate of 4 %
during 2013 and 2014 [25]. Bioinvasive red algal species Kappaphycus alvarezii
also invades the Gulf of Mannar reef and causes the reduction of live coral co-
ver at a rate of 9.1 % in Valai Island and 3.9 % in Thalairi Island [1]. Present stu-
dy also revealed a high rate of Halymenia sp. overspace on live and dead reefs;
however the death of coral species was not recorded during this time. Therefo-
re, continuous coral reef health monitoring is underway to understand the cau-
se of the Halymenia sp. overgrowth and the rate of progression and damage to
the reef sites of Palk Bay.

Despite of having pristine reef ecosystem and rich marine biodiversity,
Palk Bay reef is not protected by law and therefore, Palk Bay reef is highly vul-
nerable to degradation due to local anthropogenic threats as well as natural
threats over the few decades which results in reduction of stony coral species
diversity from 63 to 26 [10, 28, 35]. The reef also faces a serious issue regarding
the depletion of herbivores due to the overexploitation of marine resources
from Palk Bay reefs [26]. In addition, Halymenia sp. proliferation in Palk Bay
reef has the potential chance of overspacing the benthic substrate, altering coral
species composition, and reducing the reef resilience in the future. As reefs un-
dergo shifts from coral to algae alternate states, knowledge of algal-coral com-
petitive interactions is necessary to understand current reef dynamics and pre-
dict future trends.

Conclusion

The present study provides an overview of the Halymenia sp. overgrowth
on reef substrate from Palk Bay reefs, which could lead to change macroalgal
dominated reef if the ecological process favor the macroalgae to grow rapidly.
However, till date direct macroalgae management options are very limited.
Furthermore, macroalgal removal through manual or mechanical ‘weeding’ on
small local scales and/or the targeted release of large herbivorous invertebrates
is now increasingly being discussed or trialed. In Palk Bay, wild harvesting of
Sargassum sp. is encouraged for industrial applications by local people. As Ha-
lymenia sp. also has biological and chemical potential in pharmaceutical and
food industries, we suggest this species may also be harvested and utilized for
further industrial applications. This approach would help to reduce the risks
prone to coral settlement and to substantially control the proliferation of this
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species. Along with physical removal of macroalgal species, reef restoration of
resistant coral species in shallow water reefs could be feasible choice to restore
the degraded reefs. The present study also concludes that as the Halymenia sp.
bloom is first time observed in the coastal waters of Gulf of Mannar and Palk
Bay, detail monitoring on the cause of algal overgrowth and coral health is re-
quired in future.
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FIRST REPORT OF RED ALGA HALYMENIA SP. OVERGROWTH OF STONY
CORALS AT SHALLOW WATER CORAL REEFS OF PALK BAY COAST, INDIA

A fleshy red alga of the genus Halymenia C. Agardh rapidly attained alarming levels of
benthic coverage, including stony corals, in shallow water reefs of Palk Bay, during March
2024 and posed a serious threat to the survival of reef-building corals and their associated
marine biota. This finding is considered as the first report of Halymenia sp. blooms in the
coral reefs of Palk Bay regions of Tamil Nadu. The study was conducted at the Vedhalai reef
of Palk Bay, which is well known for its live coral cover. During the study, average live coral
cover was recorded as 34.5±15.6 %. In this case, the frequency of occurrence of Halymenia
sp. cover on live and dead forms of benthic communities accounted for 80.19 % (n = 313).
This macroalga invaded live colonies of four coral genera and dead corals. After a thorough
investigation of 313 colonies, it was found that Halymenia sp. affected 38.65 % of live colo-
nies and 61.35 % of dead corals. Among the coral species, Porites (60.94 %), Favites
(66.67 %), and Dipsastraea (71.43 %) were highly affected by this foliose gelatinous red
alga. Macroalgal dominance in live reefs causes severe harm to stony corals. It reduces the
coral species’ recovery capability due to overgrowing benthic substratum, prevents fresh
recruitment to the reefs, and promotes their microbial infection, as evidenced by previous
studies.

Keywords: Halymenia sp., macroalgae, overgrowth, coral reefs, Palk Bay.
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