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Acropora cervicornis (Lamarck, 1816) spawning at Guanahacabibes 
National Park, Western Cuba. 
Desove de Acropora cervicornis (Lamarck, 1816) en el 
Parque Nacional Guanahacabibes, occidente de Cuba.
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Abstract 

Coral reefs are in decline, expecting to get even worse if protection and restoration ac-
tions are not established immediately. Coral restoratioń s efforts assist the recovering of 
coral colonies in degraded areas of the reef. Although it has been proven that fragmenta-
tion methods contribute to restore coral cover, it limits the formation of new genotypes 
through genetic recombination. Using sexually derived corals for restoration would al-
low a high genetic heterogeneity and resilience of nurseries’ coral colonies. Date and tim-
ing of coral spawn must be recorded for areas where this restoration method will be ap-
plied. There is no scientific report about Acropora cervicornis spawning in Cuba. In 2018 
and 2019, mature colonies with high probability to spawn were monitored at Guana-
hacabibes National Park (GNP), Western Cuba. In July-August 2018, 20 colonies were 
monitored and none of them spawned. In August 2019, 31 colonies were monitored and 
three spawned partially and isolated in time. The most evident cause of this behavior in 
A. cervicornis populations of GNP in 2019 seems to be high temperatures followed by 
bleaching events.  

Keywords: Acropora cervicornis, coral spawning, Guanahacabibes, Cuba.

Resumen

Los arrecifes de coral están en declive y se espera que su estado empeore aún más si no se 
establecen medidas de protección y restauración de manera inmediata. Los esfuerzos en 
la restauración de corales asisten la recuperación de las colonias de corales en áreas degra-
dadas del arrecife. Aunque se ha comprobado que los métodos que utilizan la fragmenta-
ción contribuyen a la restauración de la cobertura de corales, esta vía limita la formación 
de nuevos genotipos a través de recombinación genética. Usar corales obtenidos de re-
producción sexual para la restauración permitiría aumentar la heterogeneidad genética y, 
además, la resiliencia de las colonias cultivadas. La fecha y hora del desove de coral deben 
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ser registradas en las áreas donde se aplicará este método de 
restauración. No existe reporte científico sobre el desove de 
Acropora cervicornis en Cuba. En 2018 y 2019, se monitorea-
ron colonias maduras con alta probabilidad de desovar en 
el Parque Nacional Guanahacabibes (PNG), Occidente de 
Cuba. En julio-agosto del 2018, 20 colonias fueron moni-
toreadas y ninguna de ellas desovaron. En agosto del 2019, 
31 colonias se monitorearon y tres de ellas desovaron par-
cialmente y de manera aislada en el tiempo. La causa más 
evidente de este comportamiento en las poblaciones del 
PNG en 2019 parece ser las altas temperaturas seguidas de 
eventos de blanqueamiento.

Palabras clave: Acropora cervicornis, desove de corales, 
Guanahacabibes, Cuba.

Introduction
Coral reefs give a high economic contribution main-
ly in terms of coastal protection, tourism and fishing 
(Carpenter et al., 2009; Grafeld et al., 2017; Spalding et 
al., 2017). It is estimated that, globally, the net value of 
these ecosystems is $9.9 trillion USD (Costanza et al., 
2014). Despite of their importance, coral cover has de-
creased significantly in the last decades due to a syner-
gic effect of anthropogenic and natural causes (Jackson 
et al., 2014; De Bakker et al., 2016). Some authors sug-
gest that coral reefs will be able to survive just for a few 
decades, if there is no immediate protection from hu-
man exploitation (Pandolfi et al., 2003; Gattuso et al., 
2015).

In this context, several techniques have been tried 
out to restore coral cover in areas that have been af-
fected before (Yeemin et al., 2006; Marhaver et al., 
2015; Rinkevich, 2019). “Coral gardening” is among 
the most used of the novel strategies for active resto-
ration of coral reefs (Johnson et al., 2011; Young et al., 
2012; Rinkevich, 2019). In this practice the asexual re-
production via fragmentation is the main tool for the 
construction of coral nurseries. It consists in taking 
fragments from a healthy wild coral colony to make 

ex situ or in situ coral nurseries (Johnson et al., 2011; 
Rinkevich, 2019). This technique is effective as it only 
requires one coral fragment, and in most cases requires 
less energy. 

Although asexual reproduction through fragmenta-
tion can be used to recover locally coral cover, it may 
limit dispersal capacity and may generate genotypic in-
compatibility, which could decrease fertilization suc-
cess (Baums et al., 2013; Miller et al., 2016). Using 
propagation through assisted sexual reproduction in-
stead, would maintain a high genetic heterogeneity 
through genetic recombination. In addition, it would 
increase the resilience of nurseries’ coral colonies and 
cause little or no damage to donor reef community 
(de la Cruz & Harrison, 2017; Randall et al., 2020). 
Actions to increase genetic variability are an imminent 
need to increase coral resilience against climate change 
threats.

Genetic diversity is crucial for a better adaptation of 
corals to the constantly changing environmental con-
ditions now at days in Caribbean reefs (Johnson et al., 
2011; Baums et al., 2013). This fact is especially impor-
tant for a successful sexual reproduction of species like 
Acropora cervicornis (Lamarck, 1816) which have phys-
iological barriers to prevent the crossing of parental 
gametes. Under this condition, different parent geno-
types are required for gamete fertilization to occur.

A. cervicornis was a dominant reef-builder at in-
termediate depths (5-25m) of shallow reefs in the 
Caribbean (Aronson & Precht, 2001; Weil et al., 2002). 
However, in the late 70s the populations of this species 
suffered a great decline in the region mainly due to the 
white band disease (Aronson & Precht, 2001). This led 
to the inclusion of A. cervicornis in the IUCN Red List 
of threatened species under the category of critically 
endangered, and in the US Act of Endangered Species 
as threatened (Aronson et al., 2008). Its abrupt decline, 
on top of the fact that this species is an extremely fast-
growing branching coral with high annual productiv-
ity rates (Lirman et al., 2014), makes it an excellent 

https://www.google.com/search?client=firefox-b-ab&sxsrf=ACYBGNTOlNtZwoS60NAIwWkwS8knBWW76Q:1570543742580&q=genetic+heterogeneity&spell=1&sa=X&ved=0ahUKEwiJsYWv64zlAhXBwVkKHSgRCccQkeECCCsoAA


Acropora cervicornis (Lamarck, 1816) spawning at Guanahacabibes, Cuba

Delfín de León et al.

http://www.cim.uh.cu/rim/
REVISTA INVESTIGACIONES MARINAS

RNPS: 2096 • ISSN: 1991-6086 • VOL. 41 • No. 2 • JULIO-DICIEMBRE • 2021 • pp. 98-108

100

choice to use in coral propagation. A. cervicornis is a 
broadcast spawning hermaphrodite, with one gameto-
genic cycle per year, culminating with spawning activ-
ity during mid-summer (Szmant, 1986). The spawning 
time for this species is from July to September, peaking 
in August, from the third throughout sixth days after 
the full moon (DAFM) and from 30 to 257 minutes 
after sunset (Jordan, 2018). 

Date and timing of coral spawning must be record-
ed for areas where assisted sexual reproduction will 
be applied because most coral species release gametes 
on only a limited number of days per year (Szmant, 
1986; Harrison, 2011; Jordan, 2018) and coral eggs 
and sperm remain viable for only minutes to hours af-
ter they are released (Levitan et al. 2004; Fogarty et 
al. 2012). The spawning of different species has been 
monitored in several countries providing data to make 
predictions and calendars of this process. International 
forums (e.g., Coral Spawning Research Facebook page) 
and data bases (e.g., Coral Spawning Database) have 
even been created, making it possible to compile infor-
mation for a greater view of coral spawning around the 
world (Lin & Nozawa, 2017; Jordan, 2018; Shlesinger 
& Loya, 2019; Baird et al., 2021).

 On the other hand, there is evidence of recent 
spawning asynchrony in some coral species influenced 
by temporal and spatial changing factors (Fogarty & 
Marhaver, 2019). In Cuba there is no knowledge of any 
scientific report about A. cervicornis spawning. To carry 
out this task, the main aim of this study was to monitor 
colonies of A. cervicornis in Guanahacabibes National 
Park (GNP) to record data about their spawning.  

Materials and methods
Study location
The study area was Bahía de Corrientes in GNP, Pinar 
del Río, Western Cuba (Fig. 1). Anthropogenic effects 
such as contamination, commercial fisheries and mas-
sive tourism are minimized in concordance with the 
regulations of this protected area (Cobián & Chevalier, 

2009; Perera et al., 2013). Bahía de Corrientes is pro-
tected from wind action and has favorable environ-
ment for corals considering its condition indicators: 
maximum diameter, species richness, diseases and 
mortality (Perera et al., 2013; Caballero et al., 2019).

Spawning prediction and area selection
Exploratory dives were made to select the best places 
to monitor considering the highest numbers of healthy 
adult (maximum colony diameter >10 cm, according 
to Harris et al. 2014) A. cervicornis colonies that were 
in them. In the selected sites, a branch of each colony 
of interest was cut to identify individuals with gam-
ete bundles (Baria et al., 2012). The colonies with gam-
ete bundles were labeled with buoys, indicating those 
in which gamete bundles were observed inside their 
calices.

In 2018 Acuario site (20 colonies labeled) was select-
ed to be monitored, and in 2019 the choosen ones were 
Acuario (21 colonies labeled) and Yemayá (10 colonies 
labeled) sites.  Acuario (21° 47´ 70´́  N; 84° 30´87´́  W) 
is a patch reef of about 5m depth and Yemayá (21° 50´ 
04́ ´ N; 84° 29´ 87´́  W) has a shallow patch reef of 
about 7m and a deep fringe reef of about 12m.

Monitoring dates
Field trips were carried out during the months of July-
August in 2018 and August in 2019. The approximate 
monitoring time was from 21:22 to 23:30 h. In 2018, 
colonies were monitored the fourth and the fifth day 
after Julý s full moon, and, in 2019, from the first until 
the sixth day after August́ s full moon. In 2019, due to 
logistics reasons, on the second and third DAFM the 
surveys were carried out at the first site and the rest of 
the days at Yemayá (fourth to sixth DAFM).

Environmental conditions
Records of the weather available on different meteoro-
logical websites were used to estimate environmental 
conditions at GNP during the surveys period in 2018 
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Fig. 1. A: Map of Cuba. B: Guanahacabibes National Park Map; ac: Acuario site (21 47´ 70 N; 
84 30´´87 W); ye: Yemayá site (21 50´ 04 N; 84 29´´ 87 W).
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and 2019.  Daily data of wind speed and sea superficial 
temperature were collected, respectively, from Time 
and Date and the NASA (National Aeronautics and 
Space Administration) Earth Observation (NEO) of-
ficial websites.

 In 2019 cloud cover was nightly measured in si-
tu in okta, which estimates how many “eights” of 
the sky are covered by clouds (World Meteorological 
Organization, 2009). These in situ measurements were 
later corroborated with data from National Oceanic 
and Atmospheric Administration (NOAA) official 
website.

Results and discussion
Over the past decade studies about coral spawn-
ing have become more frequent describing their syn-
chronization, spawning time, environmental factors, 
etc. (Levitan et al., 2011; Jordan, 2018; Fogarty & 
Marhaver, 2019; Shlesinger & Loya, 2019; Baird et al., 
2021). In this regard, data collection is very important 
for a better understanding of this process.

In this study, none of the 20 selected colonies 
spawned neither of the two nights of surveys in July-
August, 2018 (Table 1). This result may be related to 
the selection of the monitoring dates, since they be-
long to the Julý s full moon and not August́ s (spawn-
ing peak). In relation to the previous idea, records from 
the forum Coral Spawning Research (2018) show that 

the magnitude of A. cervicornis spawning associated to 
Julý s full moon is lower than August́ s. For example, 
by the end of July and early August “dribble” spawn 
was registered in Georgia (U.S.A.) and Little Cayman 
(Cayman Islands), whereas, by the end of August and 
early September (peak) mass spawning events oc-
curred in Little Cayman, Bonaire, Colombia and Saint 
Barthelemy (Caribbean French colony) (Table 2). 

In August 2019, 31 colonies were monitored, and 
three of them spawned during the surveys in Yemayá 
site (no spawning reported at Acuario site). Partial gam-
etes release occurred approximately between 22:45 and 
23:10 h on August 19th and 21st of 2019, four and six 
DAFM, respectively (Table 1). On August 19th one of 
monitored colonies spawned at 7m depth. On August 
21 two of the monitored colonies spawned, one at 7m 
with less than 20 bundles, and the other at 12m depth 
with just three malformed bundles. Just a few gamete 
bundles were released isolated in time, so assisted fertil-
ization could not be performed.

Selected sites had similar environmental condi-
tions during the monitoring periods: cloudy, low-wind 
nights with high temperatures (Table 3). Registered 
wind speed reached up to 4 km/h in 2018 and 5,5 
km/h in 2019. Sea superficial temperature obtained 
varied from 29.55 to 30.45°C in 2018, and from 30.15 
to 31.5°C in 2019. The cloudiness measured in situ in 
2019 was relatively constant over the surveys nights 

Dates
Nightly wind  
speed (km/h)

Sea surface  
temperature (°C)

Daily cloud  
cover (okta)

Cloudiless monthly  
mean (okta)

31/07/2018 2 29.55-29.70 ND 4.6
01/08/2018 4 30.30-30.45 ND 4.1
16/08/2019 5.5 31.35-31.5 4 4.1
17/08/2019 4 31.20-31.35 4 4.1
18/08/2019 4 30.30-30.45 4 4.1
19/08/2019 4 30.60-30.75 4 4.1
20/08/2019 4 30.15-30.30 4 4.1
21/08/2019 4 30.30-30.45 5 4.1

Table 1. Environmental parameters registered for Guanahacabibes National Park in July/August, 2018 and August, 2019 (NEO, 2021; 
NOAA, 2021; Time and Date, 2021).
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and corresponded to the monthly mean (4,1) obtained 
from the NOAA official website (2021). Despite of not 
having measured zooplancton density and water tur-
bidity, it was observed that both parameters were quite 
elevated during the expeditions in 2019, especially at 
the beginning of the monitoring dives.  

To ensure success on coral sexual reproduction, a 
certain level of synchrony among colonies is crucial to 
achieve cross-fertilization (Sola, 2018). Some authors 
suggest the genetic and chemical cues play a role in fine 
scale spawning (Levitan et al., 2004; Levitan et al., 
2011). Nevertheless, a precise combination of environ-
mental variables is needed for a spawning event to occur, 
including temperature (van Woesik et al., 2006; Keith 
et al., 2016; Jordan, 2018), light (Babcock et al., 1994) 
and wind (Mangubhai & Harrison, 2006). The varia-
tion of these factors could lead to reproductive asynchro-
ny within a population (van Woesik et al. 2006). On the 
other hand, stochastic factors that influence coral health, 
i.e., coral bleaching, disease, and hurricanes, could affect 
spawning synchrony too (Levitan et al. 2014; Jordan, 
2018).

The mentioned elements might have influenced A. 
cervicornis spawning process at GNP in July-August of 
2018 (none spawning registered) and August of 2019 
(low spawning). However, the sea temperature seems to 
be the main factor, since it reached high values of up to 
32 ºC during August 2019 (Cobián, 2019). Acroporids 
follow an hourglass biological clock spawning model, 
which makes them especially sensitive to environmen-
tal changes (Lin & Nozawa, 2017). Specifically, for A. 
cervicornis, water temperature is one of the main factors 
that cause variability in spawning time (van Woesik et 
al., 2006; Jordan, 2018). It has been estimated that for 
every one-degree Celsius increase in water temperature, 
the odds of spawning decreased by a factor of about 0.27 
(Jordan, 2018). Other authors suggest that the shift in 
sea surface temperature, rather the actual temperature, 
affects mass spawning events (Keith et al., 2016). 

In August 2019, spawning magnitude and weath-
er conditions found for A. cervicornis at Acuario 
and Yemayá, GNP were similar to other reports for 
the same month in other Caribbean reefs (Coral 
Spawning Research, 2019) (Table 2). No spawning 

Date DAFM Site Depht(m) Monitored colonies Colonies that spawn Spawning time

31/07/2018 4 Acuario 5 20 0 NS

01/08/2018 5 Acuario 5 20 0 NS

16/08/2019 1 Acuario 5 21 0 NS

17/08/2019 2 Acuario 5 21 0 NS

18/08/2019 3 Yemayá 7 7 0 NS

18/08/2019 3 Yemayá 12 3 0 NS

19/08/2019 4 Yemayá 7 7 1 22:46-23: 05

19/08/2019 4 Yemayá 12 3 0 NS

20/08/2019 5 Yemayá 7 7 0 NS

20/08/2019 5 Yemayá 12 3 0 NS

21/08/2019 6 Yemayá 7 7 1 22:45-23:10

21/08/2019 6 Yemayá 12 3 1 22:45-23:10

Table 2. Acropora cervicornis spawning data collected in August 2018 and 2019 at Guanahacabibes National Park. NS: no spawning; 
DAFM: days after the full moon.
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was reported in Belize, Bahamas, Mexico and Curaçao 
Sea Aquarium reef (Coral Spawning Research, 2019) 
for August 2019. On the other hand, some reports 
from Florida, Florida Keys and Saint Barts French 
West Indies also showed A. cervicornis low spawn-
ing, very few colonies and small number of bun-
dles per colony, on August 19th and 21st (five and six 
DAFM, respectively), which concurs with data from 
GNP 2019. However, mass spawning events were 
registered for those same days in Bonaire, Cayman 
Islands and the Dominican Republic. It is possible 
that the factors discussed above may have specific 

local characteristics, causing spatial and temporal dif-
ferences in coral spawning synchrony.

In August 2019, temperature fluctuated between 
30 and 32 ºC in GNP, where a massive coral bleach-
ing event occurred with 50-75% of colonies affected by 
the month of September (Cobián, 2019). The fact that 
just a few numbers of coral colonies spawned at GNP 
in August 2019 and the ones that did released a small 
number of bundles could suggest that although select-
ed colonies were apparently healthy, they could have 
been undergoing thermal stress (Shlesinger & Loya, 
2019). Some authors suggest that the reabsorption of 

Date Place Magnitude

29/07/2018 Georgia, United States Low

29/07/2018 Akumal, Mexico -

30/07/2018 Georgia, United States Low

30/07/2018 Akumal, Mexico -

31/07/2018 Akumal, Mexico -

31/07/2018 Little Cayman, Cayman Islands -

01/08/2018 Akumal, Mexico -

02/08/2018 Akumal, Mexico -

03/08/2018 Akumal, Mexico -

04/08/2018 Akumal, Mexico -

04/08/2018 Little Cayman, Cayman Islands -

05/08/2018 Little Cayman, Cayman Islands -

07/08/2018 Little Cayman, Cayman Islands Low

29/08/2018 Bonaire -

29/08/2018 Little Cayman, Cayman Islands Low

30/08/2018 Little Cayman, Cayman Islands Low

30/08/2018 Bonaire Mass

31/08/2018 Cartagena, Colombia Mid

01/09/2018
Saint Barthélemy (Caribbean 
French colony)

Mass

01/09/2018 Cartagena, Colombia Mass

02/09/2018 Little Cayman, Cayman Islands Mass

Date Place Magnitude

19/08/2019 GNP, Cuba Low

21/08/2019 GNP, Cuba Low

17/08/2019 Bonaire Mass

18/08/2019 Bonaire Mass

19/08/2019 Bonaire Mass

16/08/2019 Grand Cayman, Cayman Islands Low

18/08/2019 Grand Cayman, Cayman Islands Mass

19/08/2019 Little Cayman, Cayman Islands Mass

17/08/2019 Florida, United States Low

18/08/2019 Florida, United States Low

19/08/2019 Florida, United States Low

20/08/2019 Florida, United States Low

21/08/2019 Florida, United States Low

21/08/2019 Florida Keys, United States Low

22/08/2019 Florida Keys, United States Mid

23/08/2019 Florida Keys, United States Mass

24/08/2019 Florida Keys, United States Mass

20/08/2019 Belize Low

19/08/2019 St. Barts French West Indies Low

20/08/2019 St. Barts French West Indies Mass

20/08/2019 Dominican Republic Mass

21/08/2019 Dominican Republic Mass

Table 3. Acropora cervicornis 2018 (July-August) and 2019 (August) spawning monitoring reports compiled from Coral Spawning 
Research site. GNP: Guanahacabibes National Park. (-): not specified. Low: ≤1/4 of the monitored colonies spawned; Mid: >1/4 and 
<3/4; Mass: ≥3/4
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unspawned gametes could be a mechanism when con-
ditions for spawning become less favorable (Sier & 
Olive, 1994; Neves & Pines, 2002; Mangubhai, 2007). 
On the other hand, bleaching events have been relat-
ed to decline in metabolically-intensive processes such 
as reproduction (Szmant & Gassman, 1990; Baird 
& Marshall, 2002; Jordan, 2018). For certain Indo-
Pacific Acropora species it has been found that after 
bleaching stress some colonies did not develop eggs 
(Marshall & Baird, 2000) and some others had a de-
crease in eggs volume and sperm numbers under high 
temperature rates, even when bleaching has not oc-
curred yet (Paxton et al., 2015). Paxton et al. (2015) 
also obtained that spawning could start earlier under 
high temperatures. 

Monitoring dates coincided with windy nights of 
low wind speed at GNP in 2018 and 2019. Mangubhai 
and Harrison (2006) suspect wind to affect cor-
al spawning while observing several spawning events 
from different Acropora species during low-wind peri-
ods on a reef near the equator off the coast of Kenya. 
However, Jordan (2018) did not found wind to af-
fect weather spawning occur for A. cervicornis and 
other scleractinian corals in the Caribbean, Western 
Atlantic, and Gulf of Mexico.

Our results suggest that the increase in water tem-
perature may be interfering with the process of gam-
ete production and release of A. cervicornis in GNP. 
This would affect new genotypes formation through 
genetic recombination during fertilization and there-
fore, reduce genetic diversity of this specieś  popu-
lation. In this scenario, the response capacity of A. 
cervicornis populations to environmental changes 
would decrease too. However, a higher data collec-
tion would be needed for further and more accurate 
findings.

This study represents the first scientific report of A. 
cervicornis spawning in Cuba, and it would be a start-
ing point to increase the success of assisted sexual re-
production of this species in GNP.
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