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Abstract: The unique and rare reproductive biology of scorpions has attracted the attention of researchers for decades, owing
to their sophisticated behavior. However, the post-birth natural history of most Costa Rican species remains unclear. In re-
sponse, we aimed to expand our knowledge of this topic by reporting the litter size of some Costa Rican scorpions. Here, we
report this aspect for nine of the 15 species in the country. These aspects were similar to those previously reported for six of the
species. For the other three species, these are the first details of their clutch size. Moreover, we confirmed that T. jaimei females
store spermatozoa, as previously reported for Panamanian populations.
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Tamano de las camadas de algunos escorpiones costarricenses (Scorpiones: Buthidae, Diplocentridae)

Resumen: La Unica y extrafia biologia reproductiva de los escorpiones ha atraido la atencién de investigadores por décadas
debido a sus comportamientos sofisticados. Sin embargo, la historia natural posparto de la mayoria de las especies de Costa
Rica aun es poco conocida. Por esa razon, nuestro objetivo es ampliar el conocimiento sobre este tema generando informacion
sobre el tamafio de camada de algunos escorpiones costarricenses. Aqui reportamos este aspecto para nueve de las 15 es-
pecies del pais. Para seis de las especies, estos aspectos fueron similares a los reportados previamente. Para las tres especies
restantes estos son los primeros detalles que se conocen sobre el tamafio de sus camadas. Asimismo, confirmamos que las
hembras de T. jaimei almacenan esperma, como se reportd anteriormente para poblaciones de Panama.
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Scorpions are well known for their sophisticated reproductive biol-
ogy (Polis & Sissom, 1990; Viquez, 1999). For example, behaviors
performed after parturition, such as parental care, have gained spe-
cial attention from researchers because of their uniqueness and
complexity (Trumbo, 2012). After birth, neonates climb to their
mother’s back (Fig. 1), where they settle until their first molt is
complete, between 5 and 30 days, depending on the species (Lou-
rengo, 2018; Polis & Sissom, 1990; Shaffer & Formanowicz,
1996). The number of offspring born varies between species (Polis
& Sissom, 1990; Lourengo, 2007). Litter size has been proven to
be directly proportional to females’ size, nutritional status, age, and
juvenile sizes (Francke, 1981; Bradley, 1984; Lourengo, 2002,
2007).

Currently, more information on the reproductive biology of
scorpions is available (Polis & Sissom, 1990; Viquez, 1999;
Lezcano et al., 2022). However, some aspects of the post-birth nat-
ural history of most Costa Rican species remain unclear. Therefore,
we aimed to expand our knowledge of the reproductive biology of
Costa Rican scorpions by reporting the litter sizes of eight buthids
and one diplocentrid.

For an ongoing project focused on the venomics of Costa
Rican scorpions, we collected individuals of nine species from dif-
ferent parts of the country (Fig. 2). The scorpions were transferred
to the Instituto Clodomiro Picado in San José, Costa Rica and kept
individually in plastic boxes with two pieces of paper as a substrate.
The laboratory conditions were controlled by maintaining a tem-
perature of 28 + 2°C and a relative humidity of 65 + 5%. Meal-
worms, crickets, and cockroaches were offered as prey weekly, and
a soaked cotton swab was provided water ad libitum.

In this weekly review, we examined whether any female had
given birth, and if so, once the young were down, each individual
was counted (Table I) and preserved in ethanol (70%). For this in-
formation, we recorded two litters from Centruroides bicolor (Po-
cock, 1898), Centruroides edwardsii (Gervais, 1843), Didymocen-
trus krausi Francke, 1978, and Tityus jaimei Miranda, Bermudez,
Flérez & Armas, 2020 (previously misidentified as Tityus pachy-
urus Pocock, 1897); three from Ananteris platnicki Lourenco,
1983; four from Centruroides limbatus (Pocock, 1898), and Tityus
championi Pocock, 1898; five from Tityus ocelote Francke &

Stockwell, 1987; and six from Tityus dedoslargos Francke &
Stockwell, 1987.

A previous study by Lezcano et al. (2022) reported some as-
pects of the reproductive biology of Panamanian scorpions. When
compared with these data, litter size in A. platnicki, C. bicolor, C.
limbatus, T. jaimei, and T. ocelote were similar to those reported
by them. Similarly, Armas et al. (2002) mentioned a batch of 28
nympbhs collected from a female Costa Rican 7. dedoslargos. This
report coincides with the maximum number of young individuals
recorded in this study. To the best of our knowledge, this is the first
report of litter size in the other three species.

In particular, for 7. jaimei, we would like to report that the
same individual gave birth around the same date in two consecutive
years (October 19,2021, and October 21, 2022), indicating that this
species’ females store spermatozoids. The number of young indi-
viduals in the last clutch was recorded and is presented herein. It is
known that Panamanian females store spermatozoids throughout
several births (Lezcano ef al., 2022). The fact that this phenome-
non, which should not be confused with iteroparity (Lourengo,
2018), is present in Costa Rican females shows that it is widely
distributed among different populations. In fact, the capacity of
females to produce multiple broods after a single insemination is
not rare in scorpions, and has been confirmed in several species,
particularly the buthids Centruroides and Tityus (Lourengo, 2018).
Thus, this phenomenon might also be common for other Central
American species, as more studies on scorpion reproductive biol-
ogy are being conducted.
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Fig. 1. Tityus dedoslargos from Hacienda Baru performing parental care. Photo by Andrés Vega.

Species

Ananteris platnicki
Centruroides bicolor
Centruroides edwardsii
Centruroides limbatus
Didymocentrus krausi
Tityus championi
Tityus dedoslargos
Tityus jaimei
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Fig. 2. Collection localities across Costa Rica by species. Datum used: WGS84. The elevation curve layer was obtained from the
Atlas de Costa Rica (Ortiz-Malavasi, 2014).




Table I. Litter size in scorpions from Costa Rica. The number of litters sampled are denoted by n.
Data are reported as both the mean value + SE and the range of values.

Species n Mean*SE Range

Ananteris platnicki 3 24 +3.5 20-31
Centruroides bicolor 2 405 35-45
Centruroides edwardsii 2 66 £ 6 60-72
Centruroides limbatus 4 27.2+3.9 21-38
Didymocentrus krausi 2 36+4 32-40
Tityus championi 4 225+3.5 16-30
Tityus dedoslargos 6 20.3%1.9 14-28
Tityus jaimei 2 12+4 8-16
Tityus ocelote 5 86+1.2 7-13
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