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Abstract

The first three confirmed records of Laurelwood Calophyllum drift endocarps stranded on Irish
maritime shores are reported. A previous specimen dating from the early 1900s, collected on the
Isle of Barra, NW Scotland represents the first known record from NW Europe. Calophyllum drift
endocarps are considered to be true peregrine disseminules originating from the Caribbean and/or
tropical Western Atlantic.
Key words: Laurelwood, Calophyllum, drift endocarp, standings on Irish and NW European
maritime shores.

Introduction

The Family Calophyllaceae includes about 12 genera and approximately 437 species occurring
in tropical regions of either the Old or New World. Calophyllum is the largest genus, represented
by about 190 species mostly found in the Old World ranging from eastern Africa to the Pacific.
Only about 10 species and/or varieties of Calophyllum are currently known to occur in the New
World, generally ranging from Mexico and the Caribbean Islands southwards to Argentina in South
America (Stevens, 1980a; Vela Diaz, 2013).

At least five species and three varieties of Calophyllum are known to occur in hydrometric
catchments draining into the Caribbean and/or tropical Western Atlantic: C. brasiliense Cambess.,
including three varieties (C. brasiliense var. brasiliense, C. brasiliense var. antillanum (Britton)
Standl., and C. brasiliense var. rekoi (Standl.), C. inophyllum L., C. longifolium Willd., C.
mesoamericanum Vela Diaz, and C. pachyphyllum Planch. & Triana (Funk et al., 2007; Vela Diaz,
2013; Anon., 2022).

Calophyllum angulare A.C.Sm., which is primarily confined to seasonally dry tropical biomes in
the Mato Grosso region of central Brazil, and C. pubescens Vela Diaz, which is confined to wet
tropical biomes on the Pacific coast of Ecuador, are unlikely to contribute diaspores to the
Caribbean and/or tropical Western Atlantic (Vela Diaz, 2013; Anon., 2022).
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Calophyllum brasiliense, C. brasiliense var. brasiliense, and C. longifolium are widely
distributed in wet tropical biomes throughout Central and South America. C. brasiliense var.
antillanum, which grows in wet tropical biomes in Costa Rica, Dominican Republic, Haiti, Jamaica
and Windward Islands, has been introduced to Bermuda, southern Florida and Trindad-Tobago. C.
brasiliense var. rekoi is widely distributed in seasonally dry tropical biomes throughout Central
America as far north as southern Mexico. C. mesoamericanum is confined to wet tropical biomes in
Costa Rica. C. pachyphyllum is widely distributed in wet tropical biomes throughout the Amazon
Basin (VVan Roosmalen, 1985; Vela Diaz, 2013; Anon., 2022).

Calophyllum inophyllum L, an Old World species, has been introduced into several regions well
outside its native range (Eastern Africa to Eastern Pacific), including Bermuda and southern
Florida, Central America (Nicaragua and Costa Rica), Caribbean (Cuba, Puerto Rico, Leeward
Islands and Trinidad-Tobago), West Africa (The Gambia, Guinea, Ivory Coast, Ghana, Nigeria,
Cameroon, Gabon and Congo), and Central Pacific (Line Islands, Phoenix Islands, Society Islands,
Marquesas Islands, Tuamotu Island, Tubuai Island, Pitcairn Island and Hawaii) (Hemsley, 1885;
Britton, 1918; Hutchinson and Dalziel, 1954; Stevens, 1980; Gunn et al., 1999; Perry and Dennis,
2010; Vela Diaz, 2013; Anon., 2022).

Calophyllum africanum Cheek & Q.Luke, which is the only species of Calophylum known to be
endemic to NW Africa, is restricted to seasonally dry tropical biomes in Mali (Anon., 2022), and is
unlikely to contribute diaspores to the Eastern Atlantic.

Although Calophyllum calaba L. has frequently been cited as a species occurring in the New
World (Furtado, 1941; Weaver, 1990; Gunn et al., 1999; Perry and Dennis, 2010), it is now
recognised as a synonym of C. brasiliense within this region (Anon., 2022), and that the typified
species of C. calaba L. is restricted to the Old World, ranging from Sri Lanka to Malesia (Stevens,
1980a, b; Anon., 2022).

Some species of Calophyllum are economically important, particularly in terms of timber, ethno-
medicinal, and potential biodiesel production (Wah, 1996; Chakrabarty and Balarkishnan, 2003;
Rai, 2004; Warrier, 2010; Gupta and Gupta, 2020).

Morphology of Calophylum trees, fruits and seeds

Calophyllum are evergreen shrubs (rarely) and trees which can reach up to 49m in height and are
easily recognised by their opposite entire leaves with close parallel venation alternating with resin
canals. However, the distinction between species has often been difficult, represented by a long
history of taxonomic confusion (Stevens, 1980a, b; Vela Diaz, 2013; Cabral et al., 2021).

Calophyllum fruits are drupe-like. The pericarp consists of a thin exocarp and a well-developed
fleshy to fibrous mesocarp containing large air spaces. The endocarp consists of an outer stony
layer, with or without a distinct basal plug (hilum). The inside of the endocarp is lined with a
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spongy layer of aerenchymatous tissue. Endocarps may be rounded, sub-spherical, ovoid or slightly
elliptic, with either an obtuse or apiculate apex. Due to their large range of morphological diversity,
Stevens (1980a) noted that it is often difficult to discern clear specific differences between
endocarps of separate species.

Stevens (1980a) and Vela Diaz (2013) provided taxonomic keys for most of New World and Old
World Calophyllum species respectively. Endocarp descriptions of Calophyllum species reported
from hydrometric catchments draining into the Caribbean and/or tropical Western Atlantic are
summarized in Table 1.

Irish and NW European records of stranded Calophyllum drift endocarps

During the early 1900s, William L. MacGillivray discovered a Calophyllum (as C. calaba sic)
drift endocarp measuring 21mm in diameter and 24mm in height, stranded on the Isle of Barra
(56.9809°N, 7.4568°W), Outer Hebridies, NW Scotland (Nelson, 1988, 2000; Perry and Dennis,
2010). The remarkably well preserved ovoid shaped specimen, which is housed in the collections
of the King’s Museum, University of Aberdeen (Catalogue No. 26), represents the first known
Calophyllum record from NW Europe (Plate 1).

On 13 March 1993, the late DC (RIP 13 January 2022) discovered a Calophyllum drift endocarp
measuring 28mm in diameter and 31mm in height stranded on Trawalua Strand South (54.4403°N,
8.4708°W), County Sligo, NW lIreland. The well-preserved sub-spherical specimen exhibited a
distinct basal plug and a rounded obtuse apex (Plate 2).

On 1 December 2015, AP discovered a second Calophyllum drift endocarp measuring 28mm in
diameter and 31mm in height stranded on Kinard Beach (52.1209°N, 10.2063°W), Trabeg, near Sea
Stack at mouth of Lispole River, Dingle, County Kerry, SW Ireland. The well preserved sub-
spherical brown endocarp exhibited a distinct cream-coloured basal plug and a rounded obtuse
apex (Plate 3). When rattled, it was noted that the endocarp contained a seed, and that the brown
colour of the endocarp faded to an overall cream colour shortly after drying (Plate 4).

On 28 February 2019, LMN discovered a third Calophyllum drift endocarp measuring 28mm in
diameter and 27mm in height stranded on Fanore Beach (53.1178°N, 9.2889°W), County Clare, on
the west coast of Ireland. The heavily eroded sub-spherical specimen exhibited an obtuse apex, a
distinct basal plug, and partly exposed internal spongy layer (Plates 5-6).

The current specimens represent the first three confirmed records of Calophyllum drift
endocarps from Irish maritime shores. Details of the four NW European specimens are summarized
in Table 2.

Flotation and sea-water drift dispersal potential of Calophyllum diaspores
The large air spaces within the mesocarp and the spongy layer of aerenchymatous tissue within
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the endocarp undoubtedly facilitates the floatation properties and potential long distance sea-water
dispersal of at least some Calophyllum diaspores (Ridley, 1930). Smith (1999) noted that although
the exocarp of Calophyllum diaspores wrinkle on drying and are quickly lost after immersion in
sea-water, leaving at best just a few basal fibres adhering to the smooth endocarp, the inner spongy
layer of even damaged specimens continues to provide natural buoyancy. Flotation experiments in
the U.S.A. have shown that intact C. calaba (sic) mesocarps can remain afloat for a maximum of
two years (Gunn et al., 1999; Nelson, 1988, 2000; Thiel and Gutow, 2005; Perry and Dennis,
2010).

Stranded Calophyllum mesocarps have been recorded from a wide area in the Western Atlantic,
including the Caribbean (Jamaica) (Hemsley, 1885), Gulf of Mexico (Gunn and Dennis, 1973;
Gunnetal., 1984; Sullivan, 2003; Norton, 2007), Bahamas (Foreman, 2007), Florida (Gunn, 1968;
Perry and Dennis, 2010; Witherington and Witherington, 2017), as far north as North Carolina
(Gunn and Denis, 1972; Perry and Dennis, 2010; Witherington and Witherington, 2011). Although
Gunn et al. (1999) suggested that the mesocarps could have been either C. inophyllum, C.
brasiliense, C. calaba (sic), and/or some other species, they acknowledged that they were unable to
positively distinguish the mesocarps to species level. Perry and Dennis (2010) suggested that the
stranded mesocarps found in the Gulf of Mexico as far as western Louisiana were probably C.
calaba (sic), whereas those commonly found on the east coast of Florida and in the Florida Keys
were probably derived from the introduced C. inophyllum, and most likely of local origin. Gunn et
al. (1999) noted that about 50% of the C. calaba (sic) mesocarps contained viable seeds.

Stranded endocarps of C. inophyllum have been reported throughout the Old World, including
the Indian and Pacific Oceans: South Africa (Muir, 1937; Hosten-Willems, 2005), Seychelles
(Robertson, 1998), Christmas Island (Green, 1999; Barnes, 2004), Cocos (Keeling) Islands (Guppy,
1890; Claussen and Slip, 2002), Japan (Longhorn, 2004; Hanaoka et al., 2014; Kubota, 2015, 2017;
Hayashi, 2020), Australia (Hacker, 1990; Smith 1990, 1991, 1994, 1999; Smith et al., 1990), Papua
New Guinea (Hemsley, 1885; Fortune Hopkinds, 1997), Kosrae Island, Micronesia (Sullivan and
Flynn, 2009), Fiji (Smith, 1990; Ash, 1992), Solomon Islands (Hemsley, 1885; Guppy, 1906),
Marshall Islands (Gunn, 1977), Midway Atoll (Wagner, 2002; Smith, 2006), Bikini Atoll (VVander
Velde and Vander Velde, 2006), and Hawaii (Ebbesmeyer, 2003; Sullivan et al., 2006). C.
inophyllum is essentially a coastal species producing diaspores well-adapted to sea-water dispersal
for longer than 90 days without experiencing a significant decrease in germination rate (Hanoka et
al. 2014). Indeed, C. inophyllum was one of the first species of plants to naturally recolonize
Krakatau Island (Indonesia) following the cataclysmic volcanic eruption in 1883 (Sauer, 1988;
Thornton, 1996).

Although stranded C. inophyllum endocarps have also been reported from The Gambia, West
Africa (Verschoore, 2015), these were most likely derived from local introductions (Hutchinson

29



Bulletin of the Irish Biogeographical Society Number 46 (2023)

and Dalziel, 1954; Anon, 2022). It is conceivable that some of these North African Calophyllum
endocarps could drift across to the Caribbean and Western Atlantic via the North Equatorial
Current. For example, drift endocarps of the tropical West African Bitterbark Tree Sacoglottis
gabonensis (Baill.) Urb. have been recorded, albeit rarely, from the Gulf of Mexico (Van der Ham
et al., 2015). It has also been argued that the African Bottle Gourd Lagenaria siceraria (Molina)
Standl. could have become naturalized in the New World by simple floating across the Atlantic
during the late Pleistocene (Kistler et al. 2014).

Discussion

Considering that the maximum known flotation time in sea-water of Calophyllum brasiliense (as
C. calaba sic) mesocarps in the Western Tropical Atlantic is about two years, it conceivable that at
least some could drift from the Caribbean Region via the Antilles Current, Gulf Stream and North
Atlantic Drift to NW Europe within the estimated minimum passive trans-Atlantic flotation time
interval of 14 to 18 months (Quigley et al., 2016), which suggests that the NW European endocarps
were true peregrine drifters.

At least five species and three varieties of Calophyllum are known to occur in hydrometric
catchments draining into the Caribbean and/or tropical Western Atlantic. However, apart from C.
brasiliense, the maximum flotation properties and sea-water dispersal potential of the other
diaspores is currently unknown. As Steven’s (1980a) remarked, it is difficult to discern clear
specific differences between drift endocarps of separate species.

In contrast to the ovoid-shaped Scottish endocarp, the three Irish specimens were sub-spherical
which suggests that the NW European records may represent two different species, possibly either
C. brasiliense and/or C. inophyllum. DNA analysis may confirm this hypothesis.

Despite the fact that 95% (c.180) of Calophyllum species occur in the Old World, it is surprising
that all of the drift endocarps reported to date from this vast area have been listed as C. inophyllum.
Perhaps some of these drift endocarps may represent other Calophyllum species.
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PLATE 1. Calophyllum endocarp, Isle of Barra, Outer Hebrides, NW Scotland, c. 1900.
Photograph: Melia Knecht.
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PLATE 2. Calophyllum endocarp, Trawalua Strand South, County Sligo, 13 September 1993.
Photograph: Don Cotton.

PLATE 3. Calophyllum endocarp, Kinard Beach, Dingle, County Kerry, 1 December 2015.
Photograph: Alan Pyne.
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PLATE 4. Calophyllum endocarp, Kinard Beach, Dingle, County Kerry, 1 December 2015.
Photograph: Declan Quigley.

PLATE 5. Calophyllum endocarp, Fanore, County Clare, 28 February 2019. Photograph: Liam
McNamara.
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PLATE 6. Calophyllum endocarp, Fanore, County Clare, 28 February 2019. Photograph: Liam
McNamara.
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TABLE 1. Morphological and meristic characters of Calophyllum endocarps reported
from hydrometric catchments draining into the Caribbean and/or tropical Western Atlantic

Species Shape Dimensions (mm) | Apex Basal Plug | Reference
Calophyllum globose or | 16-27 x 12-24 obtuse present Vela Diaz
brasiliense ovoid (2013)
Calophyllum ovoid 12-33 x 10-28 obtuse present Vela Diaz
longifolium (2013)
Calophyllum ovoid 13-26 x 12-25 obtuse present Vela Diaz
pachyphyllum (2013)
Calophyllum ovoid 22-28 x 19-23 obtuse present Vela Diaz
mesoamericanum (2013)
Calophyllum sub- 17-39 x 19-34 obtuse diameter 4- | Stevens
inophyllum spherical (very 10 mm (1980)

rarely

apiculate)
Calophyllum spherical, to | 50-115 x 50-80 obtuse smooth, Stevens
calaba ovoid or unmarked (1980)

ellipsoid
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TABLE 2. NW European records of Laurelwood Calophyllum drift endocarps.

1. Date: early 1900s. Location: Isle of Barra, Outer Hebridies, NW Scotland. Latitude (°N):
56.9809. Longitude ("W): 7.4568. Recorder: William L. MacGillivray. Diameter (mm):
21. Depth (mm): 24. Ratio (Diameter/Depth): 0.88. Reference: Nelson (1990, 2000).
Collection Reference: King's Museum (Aberdeen University) No. 26. Notes: as
Calophyllum calaba.

2. Date: 13 March 1993. Location: Trawalua Strand South, County Sligo, NW Ireland
(G6954). Latitude (°N): 54.4403. Longitude (°W): 8.4708. Recorder: Don Cotton.
Diameter (mm): 28. Depth (mm): 31. Ratio (Diameter/Depth): 0.90. Reference: this
paper. Collection Reference: Don Cotton’s private collection. Notes: as Calophyllum sp.

3. Date: 1 December 2015. Location: Kinard Beach, Trabeg, near Sea Stack at mouth of
Lispole River, Dingle, County Kerry, SW Ireland. Latitude (°N): 52.1209. Longitude (°W):
10.2063. Recorder: Alan Pyne. Diameter (mm): 28. Depth (mm): 31. Ratio
(Diameter/Depth): 0.90. Reference: this paper. Collection Reference: Alan Pyne's private
collection. Notes: as Calophyllum sp.

4. Date: 28 February 2019. Location: Fanore Beach, Fanore Mor, County Clare, W Ireland.
Latitude (°N): 53.1200. Longitude (°W): 9.2882. Recorder: Liam McNamara. Diameter
(mm): 28. Depth (mm): 27. Ratio (Diameter/Depth): 1.04. Reference: this paper.
Collection Reference: Liam McNamara's private collection. Notes: as Calophyllum sp.
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