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A revision of Cristaperla (plecoptera: notonemouridae)
and some comments on notonemouridae and its generic groups
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Abstract Cristaperla, an endemic New Zealand
genus is revised. A new diagnosis, species key, dis-
tribution map and emergence graphs are given. The
previously unknown male of C. waharoa is de-
scribed. Some comments are given on the status of
the Notonemouridae and its generic groups.
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INTRODUCTION

Cristaperla, a genus in Notonemouridae, was erected
by McLellan (1972) to contain Spaniocercoides
fimbria Winterbourn, 1965. McLellan (1991) added
the two new species C. eylesi and C. waharoa, and
assigned the genus to the Spaniocercoides Group in
Notonemouridae.

McLellan (1991) and Zwick (1981 and pers.
comm.) stated that they had reservations about the
monophyly of Notonemouridae. Zwick considered
that it might be an artificial group of several primi-
tive, similar but not closely related lines of pre-
nemourid stock. I am now more than ever convinced
that the family is polyphyletic, and that Zwick's
judgement on its origins is probably correct. It now
seems to me, that of the three generic groups out-
lined in McLellan (1991), the Notonemoura Group
is the only one that is probably monophyletic. The
Spaniocercoides Group, the one to which
Cristaperla was assigned, has genera in New Zea-
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land, Australia, South America, South Africa and
Madagascar. The development of different combi-
nations of genital structures in this group differs
much more than just at generic level, and more so
when the genitalia of the genera in South Africa (see
Balinsky 1956, 1967; Barnard 1934, 1936: lilies
1980; Stevens & Picker 1995) and Madagascar (see
Paulian 1949,1951, 1959) are compared with those
of genera from the later fragments of Gondwanaland
(South America, New Zealand and Australia, see
lilies 1961, 1975, 1980; McLellan 1991 and
McLellan & Zwick 1996). The differences are such
that I wonder if the South African and Madagascan
genera, which obviously have a common origin,
should be assigned to a new taxon, possibly a generic
group or higher. Although in doubt, the present con-
cept of Notonemouridae is a useful tool, but the ge-
neric groups in their present form are not.

The male genitalia of Cristaperla species have
unique features found in no other genus in the fam-
ily. These are the cockscomb-like epiproct retracted
in a pocket, hinged and capable of extension
posteriorly, and the ventral process which has a row
of slender spines on its ventral surface and a patch
of compacted hairs dorsally at the tip. These differ
markedly from the usual hook-shaped immovable
epiproct and an unadorned ventral process. In
Cristaperla nymphs the ventral process of the male
genitalia develops in a posteriorly projecting exten-
sion of sternite 9 (see Fig. 14,15). There is no record
of such a modification of the sternite 9 in male
nymphs of other stoneflies. The nearest I have seen
to this is in Udamocercia arumifera, a South Ameri-
can notonemourid, where the male nymph has, pro-
jecting posteriorly from beneath each subanal lobe,
a sclerotised spine-like structure, containing the de-
veloping paraproct. The development of the female
ovipositor in Cristaperla is not the same as in other
genera of the Spaniocercoides Group but more like
that of the Notonemoura Group (see below). This
conflict of characters points towards an origin for
Cristaperla different from that of the other group
members, or indeed other notonemourids, and so
strengthens the above hypothesis.
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The nymphs of Cristaperla differ in their habitat
from those of the majority of other New Zealand
stoneflies. They, like some Spaniocercoides species,
and possibly Omanuperla (McLellan 1991), have
become phreatic, penetrating the strata directly
beneath streams and possibly even the groundwater
some distance away. The phreatic zone has been
designated as the hyporheic zone (Orghidan 1959;
Hynes 1970). Stoneflies have been known to be part
of the hyporheal fauna in New Zealand since 1972
(G. Kuschel pers. comm.) when Zelandoperla
decorata and Zelandobius furcillatus nymphs were
found in the subterranean strata beside the Wairoa
River near Wakefield (NN).

Abbreviations
The area codes of Crosby et al. (1998) are used to cat-
egorise collection data. Abbreviations after Watt

(1979) are used for repositories: CMNZ (Canterbury
Museum, Christchurch, New Zealand); NZAC (New
Zealand Arthropod Collection, Landcare Research,
Auckland, New Zealand); OMNZ (Otago Museum,
Dunedin, New Zealand). Abbreviations of collectors
names are as follows: WLC, W. L. Chadderton; JSD,
J. S. Dugdale; EE, E. Edwards; DE, D. Ewald; ACE,
A. C. Eyles; GWG, G. W. Gibbs; IMH, I. M.
Henderson; TRH, T. R. Hitchings; LCH, L. C. Hud-
son; GK, G. Kuschel; PL, P. Lambert; RPM, R. P.
Macfarlane; IDM, I. D. McLellan; SJM, S. J. Morris;
BHP, B. H. Patrick; HP, H. Patrick; AP, A. Philpott;
RLP, R. L. Pilgrim; RP, R. Putz; GWR, G. W.
Ramsay; RJT, R. J. Tillyard; AKW, A. K. Walker;
JBW, J. B. Ward; GMW, G. M. Ward; KZW, K. Z.
Wilson; MJW, M. J. Winterbourn. The abbreviations
used to denote sex or stage of specimens are: <5 = male;
Q = female; n = nymph, ex = exuviae.

KEYS TO CRISTAPERLA SPECIES

Males
1 Ventral process with a patch of compacted hairs dorsally on apex (Fig. 2) 2
- Ventral process without patch of compacted hairs (Fig. 4) eylesi
2 Row of spines on ventral process with a gap; spines closely spaced; spines in basal set longer than those

in distal set; pale hairs present on basal third of ventral surface of process; dorsal surface of process
membranous for almost full length (Fig. 2) .fimbria

- Spines of ventral process widely spaced in an unbroken row; all spines about same length; no pale hairs
ventrally on basal third of process; dorsal surface of process membranous for about basal half (Fig. 5)

waharoa

Females
1 Ovipositor 4 x as long as sternite 7 with ventral surface fully sclerotised apart from thin strip bordering

apical slit (Fig. 11) waharoa
- Ovipositor not as long and not fully sclerotised 2
2 Ovipositor with sclerotisation restricted to a band on each lateral margin (Fig. 10) .fimbria
- Ovipositor sclerotised apart from basal medial triangle and medial strip (Fig. 9) eylesi

DESCRIPTIONS

Genus Cristaperla McLellan
McLellan, 1972, New Zealand Journal of Marine and
Freshwater Research 6: 469—481.
McLellan, 1991, Fauna of New Zealand 22: 1-64.
Type species Spaniocercoides fimbria Winterbourn, 1965.

Diagnosis
ADULT: Small stoneflies. Head wider than
pronotum by the width of eyes, with large eyes and
prominent ocelli. Cervical sclerites prominently
bulged. Pronotum with convex lateral margins; wid-

est at '/4 length then slightly tapering posterior.
Prosternum with an oval sclerotised presternum not
fused with basisternum. Mesoscutellum semicircu-
lar and about 0.27 x width of mesoscutum.
Metascutellum without a peg-like posterior projec-
tion.

Forewing (Fig. 1) with Sc merging with C at about
half wing length, then curved down to fuse with Rt

at the transverse cord for about one third the length
of pterostigma before curving upwards to join C;
transverse cord interrupted with a pale bar through
it. Hindwing with Sc following the same path as in
forewing; Cu and 1A some distance apart; 2A and


