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Figure 8. Habitus photographs. A Cafius australis, 15.4 mm B C. bistriatus, 7.7 mm C C. histrio, 8.5 
mm D C. lithocharinus, male, 9.6 mm e C. lithocharinus, female, 9.3 mm F C. litoreus, 13.9 mm G C. 
luteipennis, 9.2 mm h C. mimulus, 8.0 mm i C. pacificus, 9.7 mm J C. quadriimpressus, 17.9 mm K C. 
rufescens, 6.2 mm l C. seminitens, 13.6 mm M C. sulcicollis, 7.5 mm N C. xantholoma, 7.8 mm O Thi-
nocafius insularis, 14.3 mm.
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Coastal staphylinids have arisen within all four major lineages of the family, and 
even within these lineages they are polyphyletic. The simplest explanation is that the 
Pacific is oldest ocean (having arisen from the ancient ocean called Panthalassa). An al-
ternative explanation might be that the shores of the Pacific are longer than the shores 
of other oceans, and somehow the species/area relationship (which has generally been 
supported for the staphylinid fauna of land masses) would suggest greater diversity 
on Pacific shores. A second alternative might be that non-coastal staphylinid faunas 
in lands surrounding the Pacific are more diverse than elsewhere and somehow had 
greater genetic plasticity. A third alternative might be that somehow the Pacific coasts 
have or had a special abundance of suitable habitat.

The ten genera not represented in the Pacific are: European (Actocharis, Brund-
inia, Pseudopasilia, and Phytosus), far South Atlantic (Chilodera and Acticola), Carib-
bean (Briaraxis), Gulf of Mexico (Ophioomma), and South Atlantic and Indian Ocean 
(Pareiobledius and Chetocephalus). Briaraxis, Chilodera, Acticola and Ophioomma are 
monotypic and because there are few specimens with habitat information, it is not 
certain whether the latter three are truly coastal. Europe, with four genera in the North 
Atlantic Ocean (and/or Mediterranean, Black, North, Irish, and Baltic seas) falls sec-
ond to the Pacific Ocean in terms of precinctive genera.

Actocharis and Phytosus are currently placed in the tribe Phytosini. This tribe in-
cludes two other genera that have representative species in the Pacific. Unfortunately, 
this tribe requires revision and its monophyly is uncertain. Therefore, it is not clear 
whether Actocharis and Phytosus evolved from coastal ancestors that immigrated from 
the Pacific, or whether they evolved from non-coastal European ancestors. The discov-
ery of a species of Phytosus in the Caribbean is discussed later.

Figure 9. The number of coastal Staphylinidae species within each subfamily.
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Apart from whether Chilodera and Acticola are truly coastal, their attribution to the 
South Atlantic Ocean needs qualification because they are known only from the Falk-
land Islands. Could they have a yet undetected distribution elsewhere? Another coastal 
genus, Crymus, has two species, distributed in the South Atlantic Ocean (Falkland 
Islands and South Georgia) and South Pacific Ocean (the Campbell and Auckland Is-
lands of New Zealand) thus having a sub-Antarctic distribution. None of these genera 
extends farther north. Antarctic seas do not seem to have provided a conduit for migra-
tion of less cold-hardy coastal staphylinids around Cape Horn or the Cape of Good 
Hope. Forty genera remain confined to the Pacific and have not been detected in the 
South Atlantic. Among the 14 genera that are known from the Pacific and elsewhere, 
only two (Halobrecta and Diglotta) have species in the South Atlantic: H. algophila, 
which may have arrived adventively via shipping activities, and D. brasiliensis.

Even the Arctic Ocean has a partially coastal species (Micralymma brevilingue) 
whose congener, M. marina, is truly coastal and extends south through the Atlantic 
Ocean, east to the North and Baltic seas, and west to New England and Atlantic 
Canada. A third species (M. laticolle), also from the Arctic Ocean, does not belong 
to Micralymma (see Habits, Habitats, and Classificatory Notes), and should be trans-
ferred to another genus. A fourth species, in Eurasia, is not coastal.

The foregoing discussion suggests that almost all coastal genera of Staphylinidae 
evolved from non-coastal ancestors on the shores of the Pacific Ocean. Some appar-
ently dispersed by migrating to the shores of other oceans. Geological constraints are 
outlined below.

The primordial ocean surrounding Pangaea in the Permian was Panthalassa, gener-
ally accepted as the direct antecedent of the Pacific Ocean (Scotese 2010). The breakup 

Figure 10. The number of coastal Staphylinidae species found in various oceans and seas.
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of Pangaea into Laurasia and Gondwanaland began by formation of the Tethys Sea 
which was the antecedent of the Indian Ocean and the Red Sea. Earlier authors (1960s) 
included the Mediterranean Sea, but recent authors credit the Mediterranean as being 
a separate entity, perhaps part of the Neotethys ocean basin, formed ca. 200 mya. The 
separation of Laurasia continued during the Triassic with the beginning of the North 
Atlantic Ocean. In the Jurassic, the North Atlantic Ocean widened and the Tethys 
Sea began to narrow. Not until the Cretaceous did the South Atlantic Ocean began 
to widen. In the Eocene, the South Atlantic Ocean became connected to the South 
Pacific Ocean by opening of the Drake Passage between Antarctica and South America 
some 41 mya (Scher and Martin 2006). The Mediterranean Sea lost its connection 
to the Indian Ocean some 15 mya. About 7 mya, the Mediterranean lost its narrow 
connections to the North Atlantic, its waters evaporated and it became a salt desert. 
At 4.86–4.6 mya, the Strait of Gibraltar opened, and water poured in from the North 
Atlantic in an immense flood (Garcia-Castellanos et al. 2009). The North Atlantic 
Ocean lost a major connection to the Pacific Ocean by completion of the Central 
American isthmus 3.5–3.1 mya (Bartoli et al. 2005). This is the geological background 
against which the current distribution of coastal Staphylinidae may be understood. It 
suggests that the Tethys Sea (and its extension, the Neotethys ocean basin), could have 
offered an early conduit from the Pacific via the Mediterranean to the Atlantic until 
the connection between the Mediterranean and Indian Ocean was lost, some 15 mya. 
However, between 7 and 4.8 mya, the Mediterranean became a salt desert and surely 
lost those parts of its coastal fauna that could not tolerate extreme salinity and aridity; 
the coastal Staphylinidae that had dispersed to the Atlantic could have survived, but 
other populations would have become extinct within the Mediterranean. [This ac-

Figure 11. The number of coastal Staphylinidae species found in various countries.
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count would to some extent be altered if recent ideas of a closed Pacific Ocean in the 
upper Triassic to lower Jurassic (McCarthy 2003) become generally accepted, although 
those ideas may make current distribution of Pacific Staphylinidae easier to explain].

The width of the north Pacific ocean has not been a severe barrier

Liparocephalini (Aleocharinae) include seven genera containing 24 species, and all 
species are coastal. Five genera inhabit the North Pacific Ocean only, and four of them 
have representatives on both sides of it (i.e., in Asia and in North America). However, 
only two of the 24 species, Diaulota aokii and Paramblopusa borealis, occur on the 
shores of both continents. This suggests that the width of the North Pacific Ocean has 
not been a severe barrier to dispersal, and that most dispersal occurred in the remote 
past, allowing subsequent speciation.

Ahn et al. (2010) showed that the distribution of Liparocephalini was congruent 
with geological history, including the splitting of Pangaea and the isolation of the 
Palearctic from the Nearctic. They hypothesized that the ancestor of the tribe was 
distributed along the Panthalassan Ocean and repeated dispersals occurred into the 
Nearctic from the Palearctic.

Although these insects, presumably with favorable currents and winds, may cross 
oceans, we must suspect that barriers are formed by intervening land masses. This sus-
picion is heightened by dearth of records from inland localities, with just a few from 
California’s Salton Sea (which once was connected to the Gulf of California). Thus, the 
biogeography of coastal staphylinids differs greatly from that of non-coastal species.

Westward dispersal across the Atlantic to the Caribbean

Phytosus (Aleocharinae: Phytosini) has five European species, the range of two of which 
includes the Canary Islands; their presence on these islands suggests an ability to dis-
perse. Three other species are known: one from the Azores, one from Senegal, and one 
from Guadeloupe in the Caribbean. Their ancestors are postulated here to have dis-
persed from Europe in the remote past. The westward dispersal of the putative ancestor 
of P. caribeanus across the Atlantic at the latitude of the Caribbean could have been 
assisted by trade winds.

Heterota (Aleocharinae: Homalotini) contains three species in the Pacific, three in 
the Indian Ocean, two in the Red Sea, and one in the Mediterranean. A tenth spe-
cies (H. plumbea) inhabits the Atlantic coasts of Europe, the Mediterranean, and the 
Canary Islands. It has also been found in the Caribbean (Jamaica and the Yucatan 
peninsula of Mexico) and Florida (Frank and Thomas 1984b). Small winged insects 
adapted to a seashore existence could be prime candidates for transoceanic dispersal by 
the prevailing winds such as from southern Europe or northern Africa to the Canary 
Islands and thence to the Caribbean.
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Northward dispersal from the Red sea to the Mediterranean

The Red Sea may have been a conduit for dispersal from the Indian Ocean to the 
Mediterranean. If such dispersal did occur, a subsidiary question is whether it occurred 
recently, after the building of the Suez Canal, whether it occurred long before that and 
east or west of the Sinai Peninsula, or whether it occurred in the remote past before sea 
connections between the Red and Mediterranean seas closed ~15 mya. In this context 
it is worth noting that there is no evidence for dispersal of coastal staphylinids from the 
Indian Ocean via the South Atlantic to the North Atlantic.

Bryothinusa peyerimhoffi (Aleocharinae: Myllaenini) is reported from the Red and 
Mediterranean seas.

Heterota (Aleocharinae: Homalotini) has three species in the Pacific, three in the 
Indian Ocean, two in the Red Sea, and one in the Mediterranean (and one, previously 
mentioned, distributed from the Mediterranean to the Caribbean). Current distribu-
tion suggests that the Red Sea may have been an ancient conduit to the Mediterranean.

Cameronium (Aleocharinae: Homalotini) contains three species in the Indian 
Ocean, one in the Red Sea, and one (C. liebmanni, not listed) at inland localities in 
Algeria, adjacent to the Mediterranean. Current distribution suggests that the Red Sea 
may have been an ancient conduit to the Mediterranean. Could C. liebmanni have 
found refuge at inland locations as the Mediterranean Sea became a salt desert ca. 
7 mya? A species from the Gulf of California was attributed to this genus by Moore 
(1964a), but this assignment needs reassessment.

Eastward dispersal from the Pacific to the Atlantic

Cafius subgenus Euremus contains 10 species in the Pacific and a few others elsewhere. 
Because C. bistriatus has one subspecies (C. b. bistriatus) on the Caribbean and Atlantic 
coasts of North America, and one subspecies (C. b. fulgens) in the Gulf of California and 
on the Pacific shores of California and Baja California, it has been posited that it and the 
ancestor of C. rufifrons arrived in the Caribbean from the Pacific (Frank et al. 1986). If 
Central America is now an insuperable barrier to such dispersal, then the date of dispersal 
was probably before the connection of Central America to South America 3.5–3.1 mya.

Aleochara litoralis (Aleocharinae: Aleocharini) occurs on the Atlantic coast of North 
America from Florida north to Newfoundland and Quebec, as well as on the Pacific 
coast from California north to Alaska. There has been no report of specimens from the 
Canadian Arctic that could explain a natural dispersal.

The distribution of coastal species of non-coastal genera

Selecting the coastal species belonging to non-coastal genera and placing them into the 
same categories as in preceding list yields the following:
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Coastal species of non-coastal genera from the Pacific only: 10 genera, 39 species
From the Pacific and elsewhere: 3 genera, 4 species
From anywhere except the Pacific: 13 genera, 35 species
The genus Bledius is excluded from this compendium.

Here, it can be seen that the numbers of genera and species from the Pacific only 
are almost identical to those from anywhere except the Pacific. The species included 
are such as Philonthus nudus and Heterothops asperatus (Pacific Ocean), Medon pocoferus 
(Mediterranean), M. marinus (Indian Ocean), M. prolixus (Japan), Sunius ferrugineus 
(Caribbean), and S. minutus (United States). They belong to genera that have many 
non-coastal species. Although they have evolved to occupy coastal habitats, their ana-
tomical characters do not set them apart as belonging to genera that are distinct from 
the non-coastal ancestors. In other words, their adaptation to coastal habitats is prob-
ably more recent than in genera that consist only of coastal species.

The genus Bledius is a special case

We do not include the genus Bledius in the above accounts because we believe it is a 
special case, with possibilities of overland dispersal during its evolution.

Effects caused by humans

There can be few species that have not been affected by human activity, and coastal 
staphylinids are no exception. Teropalpus unicolor is native to New Zealand and now 
occurs adventively in Australia, South Africa, on the Pacific coast of North America, 
and the south and southwest coasts of Britain (Hammond 2000). Adota maritima (syn. 
Atheta immigrans) is known from the Pacific coast of North America and adventively 
from Britain (Easton 1971, Hammond 2000). The European Halobrecta flavipes is 
another likely candidate for a list of species dispersed by shipping because it has been 
detected on the coasts of Chile, Australia, and eastern Canada. Another European spe-
cies recently detected on the Atlantic coast of Canada is Diglotta mersa (Klimaszewski 
et al. 2008).

The building of seawalls for construction of marinas and docks, and for protec-
tion of buildings from wave action, damages beaches and in some places may harm 
coastal staphylinid populations. The senior author remembers that drifted seaweed 
accumulated on a beach by the west end of a bridge at Ft. Pierce, Florida in the early 
1970s and harbored Cafius species. Twenty years later, the area had become a marina 
with seawalls and without seaweed accumulations; very many undocumented changes 
are likely to have been caused by similar constructions elsewhere. Human enjoyment 
of beaches to some extent depends upon the cleanliness of the beaches, and humans 
have employed beach-sweeping machines to remove not only garbage but also ‘un-
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sightly’ drifted marine algae, which are the habitat and basis for food chains for some 
coastal staphylinids (Frank et al. 1986). An unusual sign at a public beach at Santa 
Barbara, California in summer 2009 (seen by the senior author) explained that sea-
weed was not being cleared there because it was the habitat of invertebrate animals 
that serve as food for birds. Oil spills on beaches are surely harmful to staphylinid 
populations, although we have seen no documentation. The compaction of beaches 
by human activity (vehicular as well as crowds of people) may be detrimental to 
Staphylinidae. Recently much-discussed threats to coasts and oceans are a rise in sea 
level and acidification, but their potential effect on coastal staphylinid populations 
have not been discussed in print if at all.

Summary

1. Not all Staphylinidae found on seashores are coastal.
2. Coastal Staphylinidae comprise <1% of all species of Staphylinidae.
3. Coastal Staphylinidae have arisen in eight of the subfamilies, are polyphyletic, and 

have diverse adaptations of structure, physiology, and behavior that allow them to 
exist in such habitats.

4. There are far more strictly coastal genera in the Pacific than elsewhere and the Pa-
cific appears to be the most important evolutionary center for this group.

5. There are approximately as many coastal species (belonging to otherwise non-
coastal genera) in the rest of the world as there are in the Pacific.
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