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Abstract.-Siphlaenigma edmundsi, new species, is described from larvae from New 
South Wales, Australia. The species is distinguished from S. janae by its relatively small 
size, elongate and subconical maxillary palp segment 3, apicomedially broadly rounded 
labial palp segment 2 and subconical segment 3, poorly tracheated gills, and simple ab
dominal coloration. This is the first report of Siphlaenigmatidae outside of New Zealand. 
Based on the new distribution, Siphlaenigma may be at least 80 million years old and 
has evolved very little during that period. 
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Penniket (1962) proposed the mayfly 
family Siphlaenigmatidae for the New Zea
land species Siphlaenigma janae Penniket. 
His basis for Siphlaenigmatidae was that, 
although larvae of S. janae were generally 
similar to those of Siphlonuridae s.l. and 
Baetidae, its adults did not fit the concepts 
of either family. Edmunds et al. (1963), De
moulin (1968), and Edmunds (1972, 1973) 
agreed with Penniket's (1962) placement of 
S. janae in a separate family. Riek (1973), 
McCafferty and Edmunds (1979), and Lan
da and Soldan (1985), however, considered 
S. janae to represent a subfamily within 
Baetidae. Later, McCafferty (1991) as
signed family status to Siphlaenigma Pen
niket following strict cladistic criteria. 

Diagnosis of larvae of Siphlaenigmatidae 
remained somewhat problematic because 
no consistent characters had been found to 
distinguish it from all Baetidae. Recently, 
however, Wang and McCafferty ( 1996) dis
covered two diagnostic characters in the 
larval stage that clearly distinguish Baeti
dae from Siphlaenigmatidae and other fam
ilies. In baetids, the initial lateral branches 

of the epicranial suture are located anterior 
to (below) the lateral ocelli (Wang and 
McCafferty 1996: Figs. 1-6), and the fem
oral apices have a ventrally oriented dorsal 
lobe (Wang and McCafferty 1996: Figs. 
13-16). In siphlaenigmatids, however, the 
initial lateral branches of the epicranial su
ture are near the posterior edge of the lateral 
ocelli (Wang and McCafferty 1996: Fig. 7), 
and the femoral apices lack the ventrally 
oriented lobe (Fig. 7). The adults of Siph
laenigmatidae differ from adults of Baeti
dae in having four-segmented mid- and 
hindtarsi (Penniket 1962: Figs. 7, 8), basal
ly united IMA and MA2 veins in the fore
wing (Penniket 1962: Fig. 1), hindwing 
with multiple longitudinal veins (Penniket 
1962: Fig. 1), reduced but sclerotized penes 
(Penniket 1962: Fig. 3), and genital forceps 
with a long segment 1 and short, subequal 
segments 2 and 3 (Penniket 1962: Fig. 4). 
The absence of turbinate eyes in male 
adults of Siphlaenigmatidae also distin
guishes it from almost all Baetidae; how
ever, the South American baetid genus 
Aturbina Lugo-Ortiz and McCafferty was 
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found atypically to have lost the turbinate 
eyes (Lugo-Ortiz and McCafferty 1996: 
Fig. 12). 

Since Penniket's (1962) work, Siphlae
nigmatidae has been considered monotypic 
and endemic to New Zealand. While study
ing specimens from Australia recently do
nated to us by George R Edmunds, we dis
covered that he collected Siphlaenigma lar
vae in New South Wales over 30 years ago. 
The material had been initially sorted out 
with Australian Baetidae and thus has re
mained unrecognized until now. This is an 
important discovery particularly in terms of 
biogeography because most other pisciform 
mayflies known from Australia show clas
sical Amphinotic patterns with closely re
lated genera in New Zealand, Australia, and 
Chile/Patagonia. 

Baetids are very poorly known in Aus
tralia, with many species as well as genera 
having remained unstudied and unde
scribed. Much of the materials from Aus
tralia that we have seen are simply identi
fied as Baetidae sp., as was, for example, 
the Siphlaenigma we report here. Given the 
fact that Siphlaenigmatidae larvae superfi
cially resemble Baetidae (see discussion 
above) and that they also are behaviorally 
similar when seen and taken in the field (G. 
R Edmunds, pers. comm.), it was not sur
prising to us when we found Siphlaenigma 
in Australian collections or that the taxon 
has been historically unrecognized by en
tomologists. This discovery is no more sur
prising, for example, than our recent dis
covery from Australia of the baetid genus 
Cloeodes Traver (Lugo-Ortiz and Mc
cafferty 1998) and other baetid genera 
known from other parts of the world that 
have historically gone unrecognized in Aus
tralia. Finally, any doubt that the Siphlae
nigma we report actually come from Aus
tralia, can be quelled by the facts that ( 1) 
the new species of Siphlaenigma is very 
distinct from the well-known New Zealand 
species, and (2) Edmunds (pers. comm.) 
filled out his locale labels in the field. We 
expect that re-examination of materials of 

Australian "Baetidae" in other collections, 
in light of this report and new studies on 
Australian Baetidae, will lead to the discov
ery of additional specimens of Siphlaenig
ma. 

The materials described and compared 
below are housed in the Purdue Entomo
logical Research Collection, except where 
noted. 

Siphlaenigma edmundsi Lugo-Ortiz and 
Mc Cafferty, new species 

(Figs. 1-10) 

Larva.-Body length: 5.9-6.2 mm; cau
dal filaments length: 2.1-2.5 mm. Head: 
Coloration pale yellow-brown, with no dis
tinct pattern. Labrum (Fig. 1) with subme
dial pair of long, fine, simple setae and an
terior submarginal row of two to three long, 
fine, simple setae. Hypopharynx as in Fig. 
2. Left mandible (Fig. 3) with outer set of 
incisors with four denticles, inner set with 
three denticles; prostheca medially with 
long, fine, simple setae. Right mandible 
(Fig. 4) with outer set of incisors with four 
denticles, inner set with three denticles; 
prostheca medially with long, fine, simple 
setae. Maxilla (Fig. 5) with single row of 
six to eight relatively long, fine, simple se
tae near medial hump; palp extending be
yond galealacinia; palps three segmented; 
palp segment 1 approximately 0.80X length 
of segments 2 and 3 combined; segment 3 
relatively long and subconical. Labium 
(Fig. 6) with glossa subequal in length to 
paraglossa; glossa bare; paraglossa with 
abundant short, fine, simple setae laterally 
and medially; palp three segmented; palp 
segment 1 as long as segments 2 and 3 
combined, with scattered relatively robust, 
apically pointed, simple setae laterally; palp 
segment 2 with abundant long, fine, simple 
setae laterally and medially, and long, rel
atively robust, apically pointed simple setae 
distomedially; palp segment 3 subconical 
and relatively long. Thorax: Coloration pale 
yellow-brown, with no distinct pattern. 
Legs (Fig. 7) pale yellow-brown; femora 
with row of relatively short, fine, apically 
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pointed, simple setae dorsally and ventrally, 
and short, fine, apically pointed, simple se
tae scattered over surface; tibiae with row 
of relatively short, fine, apically pointed, 
simple setae dorsally and ventrally, and 
short, fine, apically pointed, simple setae 
scattered over surface; tarsi with row of rel
atively short, fine, apically pointed, simple 
setae dorsally and ventrally, and short, fine, 
apically pointed, simple setae scattered over 
surface; tarsal claws (Fig. 8) with two rows 
of 14-16 minute, apically pointed, slender 
denticles. Abdomen: Coloration pale yel
low-brown, with no distinct pattern; terga 1 
and 10 uniformly pale yellow-brown; terga 
2-9 uniformly pale yellow-brown, with 
submedial anterior medium brown subtrian
gular markings. Tergal surfaces (Fig. 9) 
creased. Sterna pale yellow-brown. Gills 1-
7 (Fig. 10) narrow, poorly tracheated, ap
proximately 1.25 X length of corresponding 
segments. Paraprocts without marginal 
spines. Caudal filaments pale yellow-brown 
to cream, with relatively broad medium 
brown band near middle. 

Adult.-Unknown. 
Material examined.-Holotype: Larva, 

AUSTRALIA, New South Wales Prov., 
tributary of Mongarlowe R., nr. Monga, 
Clyde Mtn., 1-25-1966, G. R Edmunds, Jr. 
Paratypes: Five larvae, same data as holo
type [mouthparts, forelegs, tergum 4, gill 4, 
and paraproct of one larva mounted on slide 
(medium: Euparal)] (one larva deposited in 
the Australian National Collection, Canber
ra). Additional material: 19 larvae, same 
data as holotype. 

Etymology.-We are honored in naming 
this species after the collector, George R 
Edmunds, Jr. 

Discussion.-Siphlaenigma edmundsi 
differs from S. janae in its smaller size and 
in having segment 3 of the maxillary palps 
relatively elongate and subconical (Fig. 5), 
labial palps with an apicomedially broadly 
rounded segment 2 and a subconical seg
ment 3 (Fig. 6), poorly tracheated gills (Fig. 
10), and abdominal terga with a simple col
or pattern. Although the two species are 
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distinctive, they are fundamentally similar 
and do not warrant distinction as separate 
genera. The fact that the two species are 
congeneric is significant because no other 
mayfly genus is known to occur in Australia 
and New Zealand. [The leptophlebiid genus 
Atalophlebioides Phillips has been reported 
from Australia and New Zealand, but Hub
bard and Campbell (1996) have indicated 
that Australian species currently assigned to 
it most probably represent a different tax
on.] 

The discovery of Siphlaenigma in Aus
tralia strongly suggests that the taxon was 
present in Transantarctica prior to the sep
aration of New Zealand approximately 80 
million years ago. As a consequence, any 
notion that Siphlaenigmatidae evolved in 
New Zealand after the two landmasses were 
isolated is now insupportable, and new per
spectives with respect to the historical bio
geography of the family can now be taken. 
For example, it is possible that Siphlaenig
matidae was relatively widespread in west
ern Gondwana during most of the Creta
ceous and that it was decimated during the 
massive extinctions completed by the end 
of that period approximately 65 million 
years ago (McCafferty 1990, 1991, Wilson 
1992). The two species of Siphlaenigmati
dae that are known today, as such, would 
represent phylogenetic relicts. This would 
be consistent with the phylogenetic and pa
leontological observations by McCafferty 
(1990, 1991) and McCafferty and Wang 
(1997) showing that mayfly lineages in the 
Southern Hemisphere suffered major ex
tinctions by the end of the Cretaceous. 
McCafferty and Wang ( 1997) showed that 
Southern Hemisphere phylogenetic relicts, 
viz., Ameletopsidae, Coloburiscidae, Onis
cigastridae, Nesamelitidae, Rallidentidae, 
and Teloganodidae, have small genera with 
one or few species each. The same may be 
said for clades within the Atalophlebiinae 
(Leptophlebiidae) (Towns and Peters 1978, 
1996). Furthermore, Siphlaenigmatidae 
eventually may be found in southern tem
perate South America. Such Transantarctic 
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Figs. 1-10. Siphlaenigma edmundsi. l, Labrum (dorsal). 2, Hypopharynx. 3, Left mandible. 4, Right man

dible. 5, Right maxilla. 6, Labium (left-ventral; right-dorsal). 7, Right foreleg. 8, Tarsal claw. 9, Detail of tergum 
4. 10, Gill 4. 
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affinities have been shown for several 
groups of aquatic insects, including Plecop
tera (Illies 1965), Chironomidae (Brundin 
1966), Trichoptera (Ross 1967), and 
Ephemeroptera (Edmunds 1975). Unlike 
other Amphinotic groups of mayflies, how
ever, the same genus of Siphlaenigmatidae 
is found in different major isolated areas. 
This indicates that Siphlaenigmatidae, at 
least in terms of the larval stage, has 
evolved very little during the past 80 mil
lion years. 
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