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Abstract

We present the first records on seasonal and annual variation in the abundance of Tiphia wasps in the understory of a
Neotropical Forest based on catches from 10 Malaise traps monitored weekly on Barro Colorado Island, Panama over
three years (2003-2005). A total of 396 specimens of Tiphiidae were collected (351 males and 45 females), 201 individuals
from year one, 65 from year two and 130 from the final year. Eight species were identified in the total catch, with the two
most numerous species, Tiphia pacozo Allen, 1964 and T. panamaensis Allen, 1964 contributing with 311 and 35 specimens,
respectively. Tiphia were most abundant in collections made during October and November 2003-2005, with an additional
peak of abundance occurring in July 2005. We conclude that Tiphia display strong seasonal variations in abundance, with
peaks occurring during the rainy season.

Additional keywords: Aculeate wasps, Neotropical, Seasonal timing, Taxonomy, Tiphioidea

Resumen

Presentamos los primeros registros sobre la variacién estacional y anual en la abundancia de avispas Tiphia en el
sotobosque de un bosque neotropical, basados en capturas con 10 trampas Malaise monitoreadas semanalmente en
la Isla Barro Colorado, Panama, durante tres afios (2003-2005). Se colectd un total de 396 especimenes de Tiphiidae
(351 machos y 45 hembras), 201 individuos del primer afio, 65 del segundo afio y 130 del dltimo afio. Se identificaron
ocho especies en la captura total, siendo las dos especies mas numerosas, Tiphia pacozo Allen, 1964 vy T. panamaensis
Allen, 1964, las que contribuyeron con 311 y 35 especimenes, respectivamente. Las Tjphia fueron mas abundantes en
las recolecciones realizadas durante octubre y noviembre de 2003-2005, con un pico adicional de abundancia en julio de
2005. Concluimos que las Tjphia muestran fuertes variaciones estacionales en abundancia, con picos que ocurren durante
la temporada de lluvias.

Palabras clave: Avispas aculeadas, Neotropical, tiempo estacional, Taxonomia, Tiphioidea

Introduction

Little is known about the seasonal flight activity
and annual abundance of tiphiid wasps, parasitoids
principally on the larvae of scarab beetles (Davis 1919,
Box 1925, Krombein 1948, Rivers et al. 1979, Poprawski
1994, Rogers and Potter 2004, Kimsey 2006, Calder6n-
Arroyo 2018). Ramoutar and Legrand (2007) determined

the distribution and seasonal timing of Tiphia vernalis
(Rohwer, 1924) in Connecticut, US.A. However, we
are unaware of similar studies on the flight activity of
Tiphiidae in the Neotropical region. Nevertheless, in
Panama, Barro Colorado Island, studies on variation in
abundance of scoliid (Afiino et al. 2020a) and mutillid
wasps (Cambra et al. 2018, Anino et al. 2020b, Cambra
et al. 2021) have been carried out, helping to understand
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how the number of individuals of a species changes
over space and time, and the factors that influence these
changes. These researches are crucial for understanding
ecological dynamics, biodiversity patterns, and the
effects of environmental change in this region.

Tiphia Fabricius, 1775 (Hymenoptera: Tiphioidea) is a
cosmopolitan genus in the family Tiphiidae with more
than 500 species (Hanima et al. 2024), of which about 95
species are Neotropical (Han et al. 2023). Allen (1964)
described seven species of Tiphia from Barro Colorado
Island, Panama. Other records for Panama were given by
Allen (1965, 1971, 1972).

Due to the importance of Tiphia wasps as biological
control agents of pest beetle larvae and given the
scarcity of information about their biology, we present
new information about variation in flight seasonality and

annual abundance of this ecologically important taxon.
Materials and Methods

We follow the classification of Pilgrim et al. (2008),
which includes Tiphiidae + Sierolomorphidae in the
superfamily Tiphioidea. Flight seasonality data come
from the field station of the Smithsonian Tropical
Research Institute (STRI) on Barro Colorado Island
(BCI), 09°0917” N, 79°50° 53” W, Republic of Panama.
The seasonal timing of T7phia was studied by sampling

specimens from ten Malaise traps (Townes modified)
separated from each other by approximately 50 to
100 m, installed at ground level in the old forest by
the Smithsonian Environmental Studies Program (see
Richards and Windsor 2007). The samples were collected
weekly, from January 2003 to December 2005. For other
information of the study area, see Windsor (1990) and
Cambra et al. (2018). Specimens examined in this study
were identified by RAC, according to the descriptions in
Allen (1964) and key of Tiphia species of western North
America (Allen 1971). All specimens mentioned below
are deposited in the Museo de Invertebrados Graham
Bell Fairchild, Universidad de Panama, Panama (MIUP).

Results and Discussion

During the three continuous sampling years (2003—2005)
in BCIL, 396 specimens of Tiphia (351 males and
45 females) were collected (Table 1). Specimens in
cight species were separated and identified. The most
abundant species was Tiphia pacogo Allen, 1964, with 311
specimens (78,5%). Tiphia was most abundant during
October and November 2003—2005, but another peak
of abundance was observed in July 2005 (Figure 1).

In the Nearctic region, Ramoutar and Legrand (2007)
determined the month of May as the seasonal peak
tor Tiphia vernalis (Rohwer, 1924) in four localities
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Figure 1. A. Total Tiphia specimens captured by month (2003-2005). B. Total Tiphia specimens captured by year (2003-2005).
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Table 1. Species of Tiphia from BCI (2003-2005).

ESPECIE females males Total
Tiphia panamaensis Allen, 1964 35 0 35
Tiphia vierecki Allen, 1964 1 0 1
Tiphia atrata Allen, 1964 7 0 7
Tiphia barcola Allen, 1964 2 0 2
Tiphia mallochi Allen, 1964 0 1 1
Tiphia pacozo Allen, 1964 0 311 311
Tiphia rettenmeyeri Allen, 1964 0 37 37
Tiphia veracruzae Allen, 1965 0 2 2
Total 45 351 396

of Connecticut. The seasonal peaks of Tiphia wasps
in tropical forests are probably related to the greater
availability of scarab beetle hosts in particular months
of the year. Similar patterns in annual abundance are
also found in other families of aculeate wasps present on
BCI (Afiino et al. 2020 a, b). Comparing the abundance
of Tiphia with Scoliidae (Afiino et al. 2020a) from BCI,
we find that both families of wasps are more abundant
during the rainy season, but tiphiids are more abundant
in October-November (late wet season) and Scoliidae
in June (eatly wet season). Studies on flight seasonality
in Mutillidae from BCI (Cambra et al. 2018, Afiino et
al. 2020b, Cambra et al. 2021), show greater abundance
during the dry season in the months of March and April.
The smaller catch of Tjphia females (11,4%) relative
to that of males (88,6%) on BCI may be a product of
sampling methodology. Female Tiphia wasps probably
spend much of their time in and on the ground
searching for larval hosts. This may suggest why they
are seldom collected by Malaise traps. However, males
spend more time flying, mainly in search of females,
thereby increasing chances of capture in Malaise traps.
Afiino et al. (2020a) give this explanation for Scolia gnttata
Burmester, 1853 as observed over two continuous
sampling years (2005-2006) with Malaise traps on BCI,
95,1% males and 4,9% females.

A total of 38 Tiphia specimens, 35 females and 3 males,
were collected during a short survey in Darien National
Park (March 21 to April 4, 2000) using 50 yellow pan
traps, placed at forest floor level. Seven Malaise traps
installed at the same locality and time captured a total
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of only 3 females and 6 males. While these results are
based on limited sampling, they do suggest that sampling
methodology can have significant effects on the capture
effectiveness for different sexes of Tjphia on the forest
floor, with Malaise traps capturing significantly more
males than females, and yellow pan traps capturing
significantly more females than males. Therefore, it is
possible that a peak abundance of females in BCI occurs
during the dry season that is not shown in our study. Male
Tiphia appear in low in abundance during the dry season
as shown by data from BCI and Darien National Park.
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