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ABSTRACT. An annotated list of the aquatic Polyphaga (Coleoptera: Helophoridae, Georissidae, 

Hydrochidae, Spercheidae, Scirtidae, Elmidae, Dryopidae, Limnichidae and Heteroceridae) 

recorded from Egypt is presented, based on data gathered from earlier literature. The checklist 

includes data on the type localities, references in which the species are described in detail, world 

and Egyptian distributions, and previous literature, for 21 valid species belonging to 13 genera: 

Helophorus (Helophoridae); Georissus (Georissidae); Hydrochus (Hydrochidae); Spercheus 

(Spercheidae); Contacyphon (Scirtidae); Oulimnius and Potamodytes (Elmidae); Dryops and 

Parahelichus (Dryopidae); Bothriophorus and Pelochares (Limnichidae); Augyles and Heterocerus 

(Heteroceridae). The present study provides a summary that can provide a basis for future progress 

in the knowledge of the Egyptian aquatic Coleoptera. 
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INTRODUCTION 

Hydrophiloidea, in the narrow sense, comprises the families Hydrophilidae, Helophoridae, 

Georissidae, Hydrochidae, Spercheidae and Epimetopidae. In a wider sense, it also includes 

Sphaeritidae, Synteliidae and Histeridae (ARCHANGELSKY et al. 2016). Five of these 
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families have been reported in Egypt: Hydrophilidae, Helophoridae, Georissidae, 

Hydrochidae and Spercheidae. The monogeneric Helophoridae (grooved water scavenger 

beetles) has 192 species of the genus Helophorus FABRICIUS, 1775. Adults of most species 

are considered truly aquatic, inhabiting shallow stagnant water bodies. A few species are 

strictly terrestrial, live under stones or are found in open grassland. All known larvae are 

terrestrial, most are predaceous, but a few are herbivorous (ANGUS 1992, JÄCH 1998, 

FIKÁČEK 2009, ARCHANGELSKY et al. 2016). Georissidae (minute mud-loving beetles) are  

a monogeneric family with 80 known species described from a single genus Georissus 

LATREILLE, 1809. Adults and larvae of this family are usually riparian, inhabiting the wet 

sandy and muddy margins of rivers and streams. Some members can also inhabit stagnant 

and temporary water bodies, and a few species inhabit leaf-litter in tropical forests. Adults 

are saprophagous, whereas larvae are predaceous (FIKÁČEK & TRÁVNÍČEK 2009, 

ARCHANGELSKY et al. 2016). Hydrochidae (elongated water scavenger beetles) is a rather 

small family, comprising only one genus Hydrochus LEACH, 1817 and 181 species 

worldwide. Adults and larvae are aquatic, living in association with aquatic plants on the 

banks of stagnant or slow flowing water habitats (JÄCH 1998, ARCHANGELSKY et al. 2016). 

Spercheidae (filter-feeding water scavenger beetles) is a rather small family, comprising 

only one genus Spercheus KUGELANN, 1798 and 18 species. Both larvae and adults are 

aquatic, inhabiting stagnant water. Little is known about the biology of this family 

(ARCHANGELSKY 2001, 2016). The family Hydrophilidae (water scavenger beetles), is by 

far the most diverse family of Hydrophiloidea and has been treated in another paper 

(SALAH & RÉGIL in press). 

Scirtoidea is a superfamily of beetles in the Polyphaga. There are four families in this 

small superfamily: Clambidae, Decliniidae, Scirtidae and Eucinetidae (LAWRENCE 2016a). 

Scirtidae (marsh beetles) is the only family of Scirtoidea reported from Egypt. Scirtid 

larvae are usually aquatic whereas adults are generally terrestrial (but adults of 

Hydrocyphon REDTENBACHER, 1858 are occasionally collected under water) (JÄCH 1998). 

The family includes more than 1600 currently recognized species and 60 genera worldwide, 

but many species remain undescribed (LAWRENCE 2016b). 

The superfamily Byrrhoidea includes 12 families: Byrrhidae, Elmidae, Dryopidae, 

Lutrochidae, Limnichidae, Heteroceridae, Psephenidae, Cneoglossidae, Ptilodactylidae, 

Chelonariidae, Eulichadidae and Callirhipidae (BEUTEL 2016). Four of these families 

(Elmidae, Dryopidae, Limnichidae and Heteroceridae) have been reported from Egypt. 

Elmidae (riffle beetles) is a moderately large, cosmopolitan family with 151 genera and 

almost 1500 species. Adults and larvae are usually considered to be aquatic, living in lotic 

habitats, while a few species are encountered in lentic habitats (lakes or ponds) (JÄCH 1998, 

JÄCH et al. 2016). Dryopidae (long-toed water beetles) are a small family, with 

approximately 300 species in 33 genera. Adults occur in aquatic, riparian or terrestrial 
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habitats. Many species can be definitely termed “True Water Beetles” (JÄCH 1998). Most of 

the known larvae are reported to be terrestrial, occurring in moist soil, sand, among 

decaying plant tissues or under decaying wood (KODADA et al. 2016). The family 

Limnichidae (minute marsh-loving beetles) has about 37 genera and 387 known species 

worldwide. Most of the species seem to be semiaquatic or riparian, found on the shores of 

freshwater habitats, often very close to the water’s edge (HERNANDO & RIBERA 2016a). 

Heteroceridae contains small beetles commonly known as variegated mud-loving beetles. 

This family includes about 300 species from five genera worldwide. Adults and larvae are 

typical shore beetles, which dig tunnels in wet sand and mud, preferably near freshwater 

(MASCAGNI 2014). 

African beetles have received considerable attention from many researchers. However, 

descriptions, taxonomic notes and the distribution of most Egyptian species are scattered 

about the old literature, which is often accessible only with considerable difficulty. The aim 

of the present work is to complete a series of studies carried out by SALAH & RÉGIL (2014a, 

2014b, 2015, in press) and SALAH et al. (2014) by integrating all published sources and 

bringing together all the scattered literature on the families Helophoridae, Georissidae, 

Hydrochidae, Spercheidae, Scirtidae, Elmidae, Dryopidae, Limnichidae and Heteroceridae, 

in order to provide a summary that can serve as the basis for future progress in the 

knowledge of these families. 
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MATERIAL AND METHODS 

Biogeography of Egypt 

Egypt is a transcontinental country spanning the north-east corner of Africa and the 

south-west corner of Asia by a land bridge formed by the Sinai Peninsula. With a surface 

area of about one million km², the country lies at the centre of the largest and driest desert 

region in the world. Average temperatures range from 20 to 30°C during summer, and from 

10 to 20°C in winter. The mean annual rainfall over most of the country is less than 10 mm 

(BAHA EL DIN 2001). According to HOATH (2003), the lands of Egypt can be divided into 

six distinct areas: the Nile Valley and Delta, the Eastern Desert, the Western Desert, the 

Northern coastal strip, the Sinai Peninsula and Gebel Elba (Fig. 1). 
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Fig. 1. Map of the Egyptian bioregions. (CS) Northern Coastal Strip; (ED) Eastern Desert; 

(GE) Gebel Elba; (NV) Nile Valley and Delta; (SI) Sinai Peninsula; (WD) Western Desert. 

 

 

Checklist arrangement 

Classification and the nomenclature of the target families largely follow FIKÁČEK et al. 

(2015) (Helophoridae), FIKÁČEK & PRZEWOŹNY (2015) (Georissidae), HANSEN (1999) 

(Hydrochidae), FIKÁČEK (2015) (Spercheidae), KLAUSNITZER (2016a) (Scirtidae), JÄCH  

& KODADA (2016) (Elmidae), KODADA & JÄCH (2016) (Dryopidae), HERNANDO & RIBERA 

(2016b) (Limnichidae) and MASCAGNI (2016) (Heteroceridae). 

The present checklist includes all valid names of extant beetle taxa belonging to these  

9 families, known to occur in Egypt. The data have been extracted from published works 

from a variety of different sources, excluding all dubious and erroneous records. 

Information in the text is given in the following order: the present name of the taxon (the 
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most recent combination) followed by the author name, year and page number of the 

original citation, the type locality, the reference in which the species is described in detail, 

geographical distribution (worldwide and Egypt) and the published works which mention 

Egyptian families. 

The geographical distribution of each species is indicated by a three-letter abbreviation 

and given as presence in one or more of the following seven zoogeographical regions: 

(AFR) Afrotropical, (AUS) Australian, (NEA) Nearctic, (NEO) Neotropical, (ORI) 

Oriental, (PAC) Pacific and (PAL) Palearctic. Distribution in Egypt is indicated by a two-

letter abbreviation and given as presence in one or more of the following six 

biogeographical zones: (CS) Northern coastal strip, (ED) Eastern Desert, (GE) Gebel Elba, 

(NV) Nile Valley and Delta, (SI) Sinai Peninsula and (WD) Western Desert (Fig. 1). 

 

 

RESULTS 

The following checklist contains 21 valid species from 13 genera of the families under 

consideration. Our study revealed that some species need to be confirmed or excluded from 

the species list of Egypt. 

 

I. Family Helophoridae LEACH, 1815 

Genus Helophorus FABRICIUS, 1775 

Subgenus Rhopalohelophorus KUWERT, 1886 

 

1–Helophorus (Rhopalohelophorus) angustatus MOTSCHULSKY, 1860 

Helophorus angustatus MOTSCHULSKY, 1860:105 

Type locality: Nile (Egypt). 

Description: ANGUS (1992:90), FIKÁČEK (2009:142). 

Geographical distribution: PAL – CS, NV, WD. 

References: MOTSCHULSKY (1860), GEMMINGER & HAROLD (1868), KUWERT (1885, 1886, 

1890a), SAHLBERG (1903a, 1930b), ZAITZEV (1908), ANDRES (1914), SAHLBERG 

(1913), SHARP (1916), STOREY (1916), KNISCH (1924), ALFIERI (1976), ANGUS (1988, 

1992), FADL et al. (1993), SALMAN (1996), HEBAUER (1997a), HANSEN (1999, 2004), 

HEBAUER (2006), FIKÁČEK (2009), FIKÁČEK et al. (2015), PRZEWOŹNY (2017). 
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II. Family Georissidae LAPORTE, 1840  

Genus Georissus LATREILLE, 1809 

Subgenus Neogeorissus SATÔ, 1972 

 

2–Georissus (Neogeorissus) costatus LAPORTE, 1840 

Georissus costatus LAPORTE, 1840:45 

Type locality: Spain. 

Description: HEBAUER & KLAUSNITZER (1998:14). 

Geographical distribution: AFR – NV.  

References: ALFIERI (1976), HANSEN (1999, 2004), HEBAUER (2006), MASCAGNI (2008), 

LITOVKIN & FIKÁČEK (2011), FIKÁČEK & PRZEWOŹNY (2015), PRZEWOŹNY (2017). 

 

3–Georissus (Neogeorissus) trifossulatus MOTSCHULSKY, 1843 

Georissus trifossulatus MOTSCHULSKY, 1843:658 

Type locality: River Alazani (Georgia). 

Description: FIKÁČEK & FALAMARZI (2010:111). 

Geographical distribution: PAL – CS. 

References: ALFIERI (1976), HANSEN (1999, 2004), HEBAUER (2006), FIKÁČEK  

& FALAMARZI (2010), FIKÁČEK & PRZEWOŹNY (2015), PRZEWOŹNY (2017). 

 

III. Family Hydrochidae THOMSON, 1859  

Genus Hydrochus LEACH, 1817 

 

4–Hydrochus niloticus SHARP, 1903 

Hydrochus niloticus SHARP, 1903:9 

Type locality: Gebel Ahmed Agha (Sudan). 

Description: SHARP (1903:9), ORCHYMONT (1948:722). 

Geographical distribution: AFR – Egypt (no locality data). 

References: HEBAUER (1997a, 2006). 

Remarks: HEBAUER (1997a, 2006) has reported the occurrence of H. niloticus in Egypt. 

The species was described by SHARP (1903) from several specimens collected from 

Sudan (thirteen specimens in a backwater near the White Nile, north of Gebel Ahmed 

Agha and two on water plants, Gebel Ahmed Agha). Many authors, such as ALFIERI 

(1976), FADL et al. (1993) and SALMAN (1996), mentioned the absence of this species 

from the Egyptian fauna depending on the original type locality. The species has an 

Afrotropical distribution, being known from Ethiopia, Mozambique and Sudan 

(HEBAUER 2006). 
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IV. Family Spercheidae Erichson, 1837  

Genus Spercheus KUGELANN, 1798 

 

5–Spercheus cerisyi GUÉRIN-MÉNEVILLE, 1842  

Spercheus cerisyi GUÉRIN-MÉNEVILLE, 1842:71 

Type locality: Alexandria (Egypt). 

Description: HEBAUER (1997b:36), DARILMAZ & KIYAK (2011:442). 

Geographical distribution: AFR, PAL – CS, ED, NV.  

References: GEMMINGER & HAROLD (1868), MARSEUL (1882), KUWERT (1890a), 

FAIRMAIRE (1892), SAHLBERG (1903a, 1930b), ZAITZEV (1908), STOREY (1916), 

KNISCH (1924), ORCHYMONT (1927), ALFIERI (1976), EL SHERIF et al. (1976), YANO et 

al. (1983), FADL et al. (1993), SALMAN (1996), HEBAUER (1997a, 1997b), HANSEN 

(1999, 2004), HENDAWY et al. (2005), VONDEL (2005), HEBAUER (2006), ZALAT et al. 

(2008), DARILMAZ & KIYAK (2011), BADAWY et al. (2013), FIKÁČEK (2015), 

PRZEWOŹNY (2017). 

 

6–Spercheus emarginatus (SCHALLER, 1783) 

Dytiscus emarginatus SCHALLER, 1783:327 

Type locality: Germany. 

Description: HEBAUER (1997b:17). 

Geographical distribution: PAL – CS, NV.  

References: FADL et al. (1993), SALMAN (1996), HEBAUER (2006).  

 

7–Spercheus platycephalus interruptus FAIRMAIRE, 1892  

Spercheus interruptus FAIRMAIRE, 1892:88  

Type locality: Obock (Djibouti). 

Description: HEBAUER (1997b:19). 

Geographical distribution: AFR, PAL – Egypt (No locality data). 

References: HEBAUER (1997b), HANSEN (1999, 2004), HEBAUER (2006), FIKÁČEK (2015), 

PRZEWOŹNY (2017). 

 

V. Family Scirtidae FLEMING, 1821  

Subfamily Scirtinae FLEMING, 1821 

Genus Contacyphon GOZIS, 1886 

 

8–Contacyphon laevipennis (TOURNIER, 1868)  

Cyphon laevipennis TOURNIER, 1868:64 

Type locality: Jura, dans le Val d’Arderan (Switzerland). 
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Description: KLAUSNITZER (2009:261). 

Geographical distribution: PAL – ED, NV.  

References: KLAUSNITZER (1991, 1997, 2006, 2009, 2016a, 2016b). 

 

VI. Family Elmidae CURTIS, 1830 

Subfamily Elminae CURTIS, 1830 

Tribe Elmini CURTIS, 1830 

Subtribe Elmina CURTIS, 1830 

Genus Oulimnius GOZIS, 1886 

 

9–Oulimnius aegyptiacus (KUWERT, 1890b)  

Limnius aegyptiacus KUWERT, 1890b:44 

Type locality: Egypt. 

Description: BERTHÉLEMY (1979:74). 

Geographical distribution: PAL – SI. 

References: KUWERT (1890b), PEYERIMHOFF (1907), ZAITZEV (1908, 1910), ALFIERI 

(1976), JÄCH et al. (2006), JÄCH & KODADA (2016), JÄCH et al. (2016).  

 

Subfamily Larainae LECONTE, 1861 

Tribe Potamophilini MULSANT & REY, 1872 

Genus Potamodytes GROUVELLE, 1896a 

 

10–Potamodytes subrotundatus PIC, 1939  

Potamodytes subrotundatus PIC, 1939:143 

Type locality: Egypt. 

Description: PIC (1939:143). 

Geographical distribution: AFR, PAL – NV. 

References: PIC (1939), ALFIERI (1976), JÄCH et al. (2006), JÄCH & KODADA (2016), JÄCH 

et al. (2016). 

 

VII. Family Dryopidae BILLBERG, 1820 

Genus Dryops OLIVIER, 1791 

 

11–Dryops gracilis (KARSCH, 1881) 

Parnus gracilis KARSCH, 1881:45 

Type locality: Ain Schersozura (Libya). 

Description: OLMI (1976:58). 

Geographical distribution: AFR, PAL – SI. 
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References: BOLLOW (1938), KODADA & JÄCH (2006, 2016), MASCAGNI et al. (2016). 

 

12–Dryops luridus (ERICHSON, 1847) 

Parnus luridus ERICHSON, 1847:513 

Type locality: Schlesien, Hard (Holland). 

Description: OLMI (1976:60). 

Geographical distribution: AFR, PAL – NV, SI. 

References: PEYERIMHOFF (1907), KNEUCKER (1922), ALFIERI (1976), ZALAT et al. (2008), 

KODADA & JÄCH (2006, 2016).  

 

13–Dryops rufipes (KRYNICKI, 1832) 

Parnus rufipes KRYNICKI, 1832:115 

Type locality: Kharkov (Ukraine). 

Description: OLMI (1976:73). 

Geographical distribution: PAL – Egypt (No locality data). 

References: BOLLOW (1938), OLMI (1976), KODADA & JÄCH (2006), BOUKAL et al. (2007), 

TAŞAR (2014), KODADA & JÄCH (2016), MASCAGNI et al. (2016). 

 

Genus Parahelichus LÖBL & SMETANA, 2006 

 

14–Parahelichus fenyesi (REITTER, 1894)  

Dryops fenyesi REITTER, 1894:313 

Type locality: Helwan (Egypt). 

Description: BOLLOW (1940:28) “as Helichus (Parahelichus) fenyesi REITTER, 1894”. 

Geographical distribution: AFR, PAL – NV. 

References: REITTER (1894), ZAITZEV (1908, 1910), BOLLOW (1940), ALFIERI (1976), 

OLMI (1976), KODADA & JÄCH (2006, 2016). 

 

VIII. Family Limnichidae ERICHSON, 1846  

Subfamily Limnichinae ERICHSON, 1846 

Genus Bothriophorus MULSANT & REY, 1852 

 

15–Bothriophorus atomus MULSANT & REY, 1852 

Bothriophorus atomus MULSANT & REY, 1852:20 

Type locality: Europe (SPANGLER et al. 2001). 

Description: HERNANDO et al. (1999:39). 

Geographical distribution: PAL – CS. 
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References: ALFIERI (1976), RATTI (1983), HERNANDO & RIBERA (2006, 2016b), LITOVKIN 

& SAZHNEV (2016). 

 

Genus Pelochares MULSANT & REY, 1869 

 

16–Pelochares versicolor (WALTL, 1838) 

Limnichus versicolor WALTL, 1838:273 (not page no. 274 as stated by HERNANDO and 

RIBERA 2006, 2016b). 

Type locality: New Caledonia (Europe) (SPANGLER et al. 2001). 

Description: GANGLBAUER (1904:52). 

Geographical distribution: PAL – NV. 

References: ALFIERI (1976), HERNANDO & RIBERA (2006), BOUKAL et al. (2007), ZINETTI 

& TERZANI (2009), HERNANDO & RIBERA (2016b). 

 

IX. Family Heteroceridae MACLEAY, 1825  

Subfamily Heterocerinae MACLEAY, 1825 

Tribe Augylini PACHECO, 1964 

Genus Augyles SCHIÖDTE, 1866 

 

17–Augyles (Augyles) niloticus (GROUVELLE, 1896b) 

Heterocerus niloticus GROUVELLE, 1896b:54 

Type locality: Luxor (Egypt). 

Description: CHARPENTIER (1965:285). 

Geographical distribution: AFR, PAL – NV. 

References: GROUVELLE (1896b), SAHLBERG (1903a, 1903b), ZAITZEV (1908, 1910), 

ANDRES (1914), SAHLBERG (1913), WINKLER (1932), CHARPENTIER (1965), HANNA 

(1969a, 1969b, 1969c), ALFIERI (1976), SKALICKÝ (1999), SKALICKÝ et al. (2002), 

MASCAGNI (2006), MASCAGNI & MONTE (2008, 2009), MASCAGNI (2014, 2016). 

 

Tribe Heterocerini MACLEAY, 1825 

Genus Heterocerus FABRICIUS, 1792 

 

18–Heterocerus fenestratus (THUNBERG, 1784) 

Dermestes fenestratus THUNBERG, 1784:3 

Type locality: Sweden. 

Description: AGUILERA et al. (1998:85), MASCAGNI (2014:93). 

Geographical distribution: NEA, ORI, PAL – CS, NV, SI. 
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References: ALFIERI (1976), SKALICKÝ (2001), SKALICKÝ et al. (2002), MASCAGNI  

& MONTE (2008, 2009). 

Remarks: SKALICKÝ (2001) examined some Egyptian specimens from H. fenestratus from 

Port Said, housed in the Hungarian Natural History Museum, Budapest (TMB). The 

Egyptian distribution was not included in the catalogues of MASCAGNI (2006, 2016). In 

North Africa, the species is known from Algeria, Morocco and Tunisia (MASCAGNI 

2016). 

 

19–Heterocerus flexuosus STEPHENS, 1828 

Heterocerus flexuosus STEPHENS, 1828:101 

Type locality: The banks of the Thames, beyond Gravesend (England). 

Description: CHARPENTIER (1965:280), MASCAGNI (2014:91). 

Geographical distribution: AFR, PAL – ED. 

References: SKALICKÝ (2001), SKALICKÝ et al. (2002), MASCAGNI (2006), MASCAGNI  

& MONTE (2008, 2009), MASCAGNI (2014, 2016). 

 

20–Heterocerus medius CHARPENTIER, 1965 

Heterocerus medius CHARPENTIER, 1965:238 

Type locality: Cairo Pyramids (Egypt). 

Description: CHARPENTIER (1965:238). 

Geographical distribution: AFR, PAL – NV. 

References: CHARPENTIER (1965), SKALICKÝ et al. (2002), MASCAGNI (2006), MASCAGNI 

& MONTE (2008, 2009), MASCAGNI (2014, 2016). 

 

21–Heterocerus thebaicus GROUVELLE, 1896b 

Heterocerus thebaicus thebaicus GROUVELLE, 1896b:55 

Type locality: Luxor (Egypt). 

Description: CHARPENTIER (1965:239). 

Geographical distribution: AFR, PAL – NV. 

References: GROUVELLE (1896b), ZAITZEV (1908, 1910), WINKLER (1932), CHARPENTIER 

(1965), ALFIERI (1976), SKALICKÝ et al. (2002), MASCAGNI (2006), MASCAGNI  

& MONTE (2008, 2009), MASCAGNI (2014, 2016).  
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Species excluded from the checklist or needing confirmation 

 

–Helophorus (Rhopalohelophorus) lapponicus THOMSON, 1853:42  

HEBAUER (1997a) reported a doubtful record of H. lapponicus from Egypt. The species 

is entirely absent from Africa (HANSEN 1999, FIKÁČEK et al. 2015, PRZEWOŹNY 2017) and 

its presence in Egypt needs confirmation. 

 

–Helophorus (Rhopalohelophorus) pallidipennis MULSANT & WACHANRU, 1852:6 

The distribution of H. pallidipennis has been previously reported in Egypt by many 

authors, such as ORCHYMONT (1927), ALFIERI (1976), SALMAN (1996) and HEBAUER 

(1997a). The species is entirely absent from Africa (FIKÁČEK et al. 2015, PRZEWOŹNY 

2017), and the previous records of this species from Egypt need confirmation (HANSEN 

1999). 

 

–Helophorus (Rhopalohelophorus) mervensis SEMENOV, 1900:587 

HEBAUER (1997a) has reported a doubtful record of H. mervensis from Egypt. The 

species is entirely absent from Africa (HANSEN 1999, FIKÁČEK et al. 2015, PRZEWOŹNY 

2017), and its presence in Egypt needs confirmation.  

 

–Helophorus (Trichohelophorus) oscillator (SHARP, 1915:163) 

The distribution of H. oscillator has been doubtfully reported in Egypt by many authors, 

such as KNISCH (1924), ALFIERI (1976), ANGUS (1992), FADL et al. (1993), HEBAUER 

(1994), HANSEN (1999) and HEBAUER (2006). SHARP (1915) described H. oscillator as 

probably being from Egypt. He was uncertain, as the type had become separated from its 

card (ANGUS 1992). If not from Egypt, it is from Mesopotamia or the Hedjaz (SHARP 

1915). As explained by ANGUS (1984), this is a little known species, which appears to be 

dispersed in Israel, Syria and Turkey (FIKÁČEK et al. 2015, PRZEWOŹNY 2017). 

 

 

CONCLUSION 

In Egypt, with its distinctly different regions and different environments, the number of 

genera and species are likely to be much higher than has been recorded so far. More 

intensive studies are required on these families. 
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