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The rediscovery of an Amazonian species of Garcinia
(Clusiaceae) after 130 years reveals underestimated diversity

in the genus
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Summary. This study presents the rediscovery of Garcinia annulata, a new name proposed here for Rheedia rostrata.
The species was described based on the collection of the naturalist Richard Spruce in the Brazilian Amazon dur-
ing the 19™ century. During an excursion in the municipality of Iranduba, Amazonas (Brazil), a specimen fitting
the typical morphological pattern of G. annulata was found. Upon analysis, the main diagnostic characteristic
detected in this species is the annular nectary disk fused to the fruit, which had not been considered relevant for
Neotropical species of Garcinia. Here, we present a morphological description, illustrative plates and discussions
of the putatively related species G. madruno (Kunth) Hammel, G. ieda-amaralae Mouzinho & M.L.Soares and G.

guttifolia Mouzinho & L.Marinho.
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Introduction

In the 19™ century, the Amazon was the focus of inves-
tigations by the English naturalist Richard Spruce
(1817 - 1893), whose travels resulted in significant
taxonomic, ethnological, linguistic and geographical
information about the Amazonian region (Schultes
1983). The area encompassing the Uaupés River (Bra-
zil and Colombia) was a source of important plant spec-
imen collections by Richard Spruce, many of which
were described as new species [e.g., Pourouma apiculata
Spruce ex Benoist (Urticaceae), Pouteria lucens (Mart.
& Miq.) Radlk (Sapotaceae) and Sciaphila purpurea
Benth. (Triuridaceae)] (Spruce 1908). One of these
records was a gathering of materials labelled Spruce
2609 and collected in the state of Amazonas (Brazil).
This collection was identified as Verticillaria rostrata by
Miers in the K and P herbaria, a name not effectively
published (mss. in sched.). Later, in Engler (1888; Mar-
tius’ Flora Brasiliensis), materials of these specimens
were treated as part of his concept of Rheedia floribunda
(Miq.) Planch. & Triana. Vesque (1893); however, did
not agree with the species boundaries proposed by
Engler (1888) and described this set of materials as a
distinct species, R. rostrata Vesque. It is worth noting
that the species was known only from the set of type
specimens (Spruce 2609).
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In the subsequent taxonomic revision of Rheedia L.
for Brazil after Engler’s treatment, van den Berg (1979)
considered R. floribunda and R. rostrata to be synonyms
of R. acuminata (Ruiz & Pav.) Planch. & Triana. Later,
Hammel (1989) established new combinations for
some Neotropical species of Rheedia into Garcinia L.,
and he proposed R. acuminata and R. madruno Planch.
& Triana as synonyms, adopting the name G. madruno
(Kunth) Hammel. Recently, Mouzinho et al. (2024)
investigated the morphology of aspects in specimens
recognised as G. madrunoin the Brazilian Amazon, and
distinct morphotypes were detected. Based on the new
evidence obtained, some of these morphotypes were
segregated, which led to the proposal of three new
species and the reestablishment of G. floribunda Miq.
(Mouzinho et al. 2024).

During a recent excursion along the banks of the
Negro River, which includes the municipality of Iran-
duba, Amazonas state, Brazil, a specimen was collected,
which fits the typical morphological pattern of Rheedia
rostrata. Here, based on the sampled specimens, we
reinstate R. rostrata as a distinct species and propose
a new name to accommodate it in the genus Garcinia.
A synopsis of its morphology is presented, and its rela-
tionship with G. guttifolia Mouzinho & L.Marinho, G.
ieda-amaralae Mouzinho & M.L.Soares and G. madruno
is discussed.
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Materials and Methods

For this study, we analysed type and historical speci-
mens via high-resolution images from the following
herbaria: BR, F, G, K and P (acronyms according to
Thiers 2025, updated continuously). Material from
INPA as well as other herbaria cited in Mouzinho et al.
(2024) was also analysed. The study area encompasses
the municipality of Iranduba, district of Paricatuba
(Amazonas, Brazil), located along the banks of the
Negro River, similar to what is cited for the specimen
Spruce 2609. Along the Negro River, the area consti-
tutes an “igap6” formation (annually flooded forest,
associated with black and clear water rivers; Sioli 1956).
The type specimen of Rheedia rostrata (Spruce 2609) was
borrowed from the NY herbarium. The terminology
adopted for the morphological description were those
of Radford et al. (1974) for the vegetative characters
and those of Gongalves & Lorenzi (2011) for the repro-
ductive ones, in addition to Mouzinho et al. (2024).
The distribution map was created using SimpleMappr
(Shorthouse 2010).

Taxonomic Treatment
Garcinia annulata Mouzinho, nom. nov.

http:/ /www.ipni.org/urn:lsid:ipni.org:names:77377230-1

[non Garcinia rostrata (Hassk.) Miq., Ann. Mus. Bot.
Lugduno-Batavi 1 (7): 209 (Miquel 1864)]. =
Rheedia rostrata Vesque, Epharmosis. ii. tab. LXXII
(1889); DC. Monogr. Phan. viii. 24: 510 1889
[1893]. Type: Brazil. Amazonas: province Panuré
ad Rio Uaupés, Oct. 1852 - Jan. 1853, (fr.), R.
Spruce 2609 (lectotype, designated here: P bar-
code P04701208 photo!; isolectotypes: BR bar-
code BR0000005912469 photo!; F 2-sheets bar-
codes F0054520F photo!, F0054521F photo!; G
2-sheets barcodes G00354892 photo!, G00355061
photo!; K 2-sheets barcodes K000488552 photo!,
K000488550 photo!; NY barcode NY00688705!, P
barcode P04701212 photo!). Figs 1 - 2.

Trees up to 10 m tall, DBH c. 10 cm. Stem with a fis-
sured whitish bark, lenticellate, exudate yellowish-
green, darkens to dark yellow when oxidised; sapwood
and heartwood yellowish. Branches striated, sub-cylin-
drical in sicco, slightly warty texture in sicco. Petioles 14.3
- 27 x 2.4 — 3.5 mm, slightly transversely striated in
sicco; base dilation of the petioles evident in sicco; exu-
date yellowish-green. Leaf blades 12.5 — 22.6 x 4.4 - 7.5
cm, chartaceous, discolorous, greenish in sicco, gener-
ally opaque on the abaxial surface in sicco, elliptic to
elliptic-ovate, apex acuminate to attenuate, base acute,
attenuated to rounded; secondary veins slightly curved;
intersecondary veins parallel to the secondary ones, 2
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— 3 pairs per intercostal area; intramarginal vein incon-
spicuous; exudate canals blackened on the abaxial sur-
face in sicco. Inflorescences and flowers not seen. Berries
with muricate epicarp, ovoid, sepals, staminodes, and
stigmas persistent; when immature 21.6 — 36.5 x 12.3
-18.3 mm, green; nectariferous disc 2.5 - 4.3 x5 - 5.7
mm, annular (Fig. 2F), conspicuous even in sicco, green;
rostrum 5.1 — 10 mm long, apex truncated; concres-
cent stigma 2.1 — 2.6 mm diam., nigrescent, trilobed,
slightly capitate; pedicels 9.4 — 22 x 1.4 — 2.5 mm, red-
dish in vivo (Fig. 2E — F); senescent sepals 3.3 — 4 x
2.3 - 2.9 mm, senescent staminodes approximately 30,
arranged around the disc in 3 series. Seeds 3, 20.6 — 23
x 7 — 8.8 mm, ellipsoid.

DISTRIBUTION AND CONSERVATION STATUS. Garcinia
annulata is known only from the Brazilian Amazon,
being restricted to the Negro River basin in the state of
Amazonas (Map 1). Given the two collections known to
date, we emphasise the need for expeditions in locali-
ties with similar environmental conditions, especially
in the many poorly explored localities in the Negro
River basin, to be able to confirm the conservation sta-
tus of the species. According to the IUCN criteria, the
species should be considered as data deficient (DD)
(IUCN 2012), as only one specimen besides the type
collection is known to date. Currently, the region of
Iranduba is the target of exploitation of areas associ-
ated with real estate speculation, a real threat to the
conservation of the local flora.
ADDITIONAL SPECIMEN EXAMINED. BRAZIL. Amazonas:
Municipality Iranduba, distrito de Paricatuba, Sitio
Bom Futuro, Rio Negro, 3°04'48.0"S 60°14'56.4"W, 26
March 2023, fr., T. M. Mouzinho et al. 321 (HUAM,
INPA).
ETYMOLOGY. The epithet refers to the annular disc in
the fruits (from Latin, annulata = ring-shaped).
NOMENCLATURAL NOTE. The specimen Spruce 2609, col-
lected in the state of Amazonas (Brazil), was annotated
as Verticillaria rostrata by Miers in the K and P herbaria,
a designation that is not effectively published (mss. in
sched.). Later, Vesque (1889) cited Spruce 2609 mate-
rials as a distinct species, creating the name Rheedia
rostrata Vesque for the first time. Although a descrip-
tion or diagnosis was not presented, an illustration and
anatomical diagnostic characters were provided (see
Ephamorsis 2 tab. LXXII by Vesque 1889). Therefore,
the species should be considered validly published
based on article 38.8 of the ICN (Turland et al. 2018),
since an illustration is available, constituting an illustra-
tion with analysis (see article 38.9 of the ICN for the
definition of analysis). Later, a full description was pre-
sented by Vesque in his treatment of the Guttiferae for
Candolle’s Monographie Phanerogamarum (Vesque 1893).
Vesque was a technician at the National Museum
of Natural History in Paris and later became Maitre de
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Fig. 1. Lectotype of Garcinia annulata (Spruce 2609) housed at P herbarium (barcode P04701208). Available at: Muséum

national d'Histoire naturelle, Paris (France).
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Fig. 2. Garcinia annulata. A exudate; B branches, highlighting the abaxial region of the leaf blade; C petioles; D — E immature
fruit; F fruit showing the staminodes and the persistent nectariferous disc. pHoTos: A — C TATUANA MACEDO, D — F THIAGO MOUZINHO.
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Map 1. Distribution of Garcinia annulata showing the type locality (red circle) and the new record (black star).

Conference at the University of Paris (1884 — 1895).
The specimens deposited in herbarium P should be
considered original material, although duplicates of
Spruce 2609 are observed in many herbaria (see proto-
logue). There are two specimens numbered as Spruce
2609 at the P herbarium, P04701208 and P04701212,
both morphologically informative, which we presume
have been studied by Vesque by the time he published
his anatomical studies. We designate the specimen
P04701208 as a lectotype for Rheedia rostrata (= Gar-
cinia annulata), since it presents more information
on the attached labels, these coinciding with tab.
72, including a label (“Rheedia rostrata Vesque”) that
matches Vesque’s handwriting.

ECOLOGICAL NOTE. Garcinia annulata occurs in the
annually flooded forests, popularly known as igap6
forests (Sioli 1956), but allegedly exclusive to black
water systems. The phenomenon known as the flood
pulse causes a cycle of flooding and drying in the
riverbanks in the Amazon basin, which affects the
establishment and growth of several plant species
(Piedade et al. 2015). The presence of lenticels on
the trunk of G. annulatais an adaptive characteristic
of the flooded forests, and these are responsible for
facilitating gas exchange between the tissue and the
atmosphere, thus allowing development and survival
during periods of low oxygen supply (Cavalcante et
al. 2015) during the flooding season.

Discussion
Garcinia annulata is related to G. madruno due to its
shared pattern of ornamented fruits but differs in hav-
ing ovoid berries (vs globose in G. madruno), muricate
exocarp (vs echinate in G. madruno), rostrate fruits (vs
non-rostrate in G. madruno) with a conspicuous annu-
lar nectariferous disc (vs inconspicuous in G. madruno).
Garcinia annulata may be confused with G. guttifolia
since both occur in flooded forests and share simi-
larities in vegetative characters; however, G. annulata
differs in having yellowish sapwood (vs reddish in G.
guttifolia), fruits with a conspicuous annular nectarifer-
ous disc (vs inconspicuous in G. guttifolia) with approxi-
mately 30 senescent staminodes (vs approximately 20 in
G. guttifolia). Due to the muricate fruits, G. annulata can
be misidentified as G. ieda-amaralae, but differs from
this by the fruits with a conspicuous annular nectarif-
erous disc (vs inconspicuous in G. ieda-amaralae), with
approximately 30 senescent staminodes (vs approxi-
mately 20 in G. ieda-amaralae) and a rostrum with a
truncated apex (vs obtuse in G. ieda-amaralae) (Fig. 3).
The concept of Rheedia rostrata changed over the years
in the different treatments of Rheedia species from Brazil.
In Vesque’s work (1893), when presenting the complete
description of R. rostrata, he mentioned a close relation-
ship with the species R. floribunda (Miq.) Planch. & Triana.
The fruits of R. floribundawere unknown to Vesque, which
led the author to consider the possibility of the taxa being

© The Author(s), 2026
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Fig. 3. Comparison of ornate fruits. A Garcinia ieda-amaralae (C. Zartman 9500 — HUEFS); B Garcinia annulata (Spruce 2609 —
K); C Garcinia guttifolia (O. C. Nascimento 638 — MG). Location of the annular nectariferous disc (arrow).

conspecific, based on aspects of leaf anatomy and vena-
tion patterns. This concept of R. floribunda reported by
Vesque (1893) was likely reinforced by an Engler deter-
mination in the Flora Brasiliensis treatment (Engler 1888),
where the specimen Spruce 2377, from the state of Ama-
zonas (municipality of Sao Gabriel da Cachoeira), was
considered as R. floribunda together with the type of R.
rostrata (Spruce 2609), and both specimens are in fact very
similar vegetatively. The specimen Spruce 2377 was later
recognised as part of a different species, nevertheless,
named G. guttifolia Mouzinho & L.Marinho (Mouzinho
et al. 2024). In the revision of Brazilian species of Rheedia,
van den Berg (1979) treated R. rostrata and R. floribunda
as synonyms of R. acuminata (Ruiz & Pav.) Planch. & Tri-
ana. This concept of van den Berg is not accepted here
since G. floribunda Miq. was reestablished by Mouzinho
et al. (2024), considering the type specimen from Suri-
nam (Hostmann 593a, S) and a northeastern Amazonian
distribution, close to the equatorial coast. On the other
hand, R. acuminatais treated as a synonym of G. madruno,
a western Amazonian species (see Mouzinho et al. 2024
for details).

The epicarp is an important characteristic for rec-
ognising species groups but cannot be used as the sole
characteristic for recognising taxa. From the analysis of
Garcinia annulata, we emphasise that the conspicuous
annular nectar disc can be considered a new and prom-
ising characteristic for the taxonomy of Neotropical Gar-
cinia species (Fig. 3). This work reinforces that there is
an underestimated diversity in Garcinia in the Brazilian
Amazon, which is due to a low availability of specimens
and the lack of an integrative study to elucidate the tax-
onomy of the group. The recognition of species com-
plexes and the difficulty in dealing with them without
an integrated set of evidence has proven to be a factor

© The Author(s), 2026

that hinders the understanding of the real diversity of
Amazonian tree species (Bacon et al. 2022). The lack of
a study that reveals the actual diversity contained in Gar-
cinia jeopardises effective conservation initiatives, espe-
cially in environments that have been subject to recent
land use changes, such as areas along large rivers, which
have been suffering from intense real estate speculation.
We emphasise the need for better sampling in these
areas, as well as an integrated analysis of the materials
available in herbaria. Actions like these depend on funds
and investments devoted to field activities, especially in
areas considered as priority as well as training of qualified
human resources, policies that have been disincentivised
in countries like Brazil in recent years.
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