from this study T envisage a different. and~
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The famﬂy Caenldae is'a group mhmh has grown by addltmn; :
and subtractlon without any ‘kind of review or revision since its
ineeption as “Section 7 ” in the Rewsmnal Monographf of“A E.
Eaton in 1883. The result appears to me to be generic groupings
which are both illogical and unnatural and subséquently, which
now bloek our understanding of the natural processesactmg upon -
and ‘within the populatlons ‘of these ephernerids. Therefore, as

the ﬁrst step in my work on this | gmup, I have care
the species of the world for clues to their t e ph
'hop

classification of the caenid mayflies. -
- The scope of this revision demanded of course,
specimens from’ ‘aeross. the contments ‘be obtained. -

T am deeply: mdebted to the many ephemeropterlsts -and mstltu- V
tlons who loaned or donated matenal of thls famﬂy to me. They S

East Afrlcan Malana Umt the Ilhn s"Natural

- Dr. Josette ¥, Lafon of the Umversmy;»of yon::’

of ‘Nebraska; the University of Penns lvani:

of the Umversmy of Massachusetts Aiso, I Weuld like to extend"
‘special thanks to the following persons: to’ the Davenport Public
Museum; Davenport Towa, for support of parts of this project;
to Dr. Jay R. Traver, for data on type specimens in-her collec-
tion and for many other favors which she performed so blrelessly T
~and last, to the members of the Faun
Tllinois Natural History Survey, who kindly prov1ded the lab01 a-
~tory facilities used for most of the Wwo
smany helpful quggestmns and much useful advxce thronghout

: (187)
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qutlc Survey D1V1 ion of the

- and who also gawe me .




| PAMILY CAENIDAE

The famﬂy Caemdae as conszdered here consists of six genera

e enomedea, 2 mew. ;
L genus descnbed below It was erected as the tribe Caemm by
T Banks m 1900 and accord1n0 to theCopenl gen dec1s10ns of the,

; type specxes
S0 (1917) has been used by 50
S was proposed byf Stephens

Austromems——antennal 6/
Prowtemum longer thanb

B?“achycercus Curtls, C’aems Stephens, Caenodes Ulmer, Austro- ~ s




. . g1eatly enlarged the thoxax Whﬂe foreshokrt‘emn r
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Caanodes-—»forefemur of 8 4/5~5/6 the length of the fmeubm e
which is only shghtly longer than the. foretam : : :
‘Forelegs of & at least twice as long as the hm¢egs
- Caenis—foretibia of & Ionger than foretam i e
Tasmanocoems———foretlbm of 3 e” ‘o 01 shorter th'm the~
fmetarsx S i .

The points of confusmn in thls pretentﬁystem of claqsﬁoatlon:
‘are two in number. First, as can easily be seen from Table I, con-
+siderable gradation of the ratios of the various: Ieg segments S

- present within the known species; 0bv1ously, the characters which =
~have been used in the past are arb1trary, represen ing 1 the extreme‘
conditions, and 80 are not vahd crlteua for gen 8 As szmms

: ',,'spemes Seem to“ he‘\as clOée td ‘Tdsénan'o
gards to the fore leg/hmd leg ramo;_

ers as cor-
*forelegs are ‘

tobelmpm- G
ly distributed

_ The eaemd mayﬁxes present a oombmatlon of structures whmh Sl
" are remalkable for their extreme reduction to a“s1mple funcmonal o

~form. - These ephemerids have lost their hind wir : '
duced and modified their venamon to-the seulling tyy

s Allof
ffoz they{ v
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mayflies are cited as examples ot thi
. the family Caemdae, two/extremes
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y most the ewdence of Spleth and Snod :

© are multi-segmented. I cite the examples of (
: gema Proterezsma Tmplosoba, and Hexagemtes‘

By of the caemd fozcep< isa dem’ed or speczahzed €0
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‘caems capenszs (ﬁg 2 C) blunt as in C"ems macrura’ (ﬁg 2
8 D) bowed, as in Tawnanocoems tonnom (ﬁg‘
_as in Brachycercus harrzsellus (fig. 2, F). -

,E);and grooved, -
Chis variety in the

form of the fozceps withina smgle family is almost Wlthoutff -
paxallel in the order, for in most other families the forceps vary - -

. but little. - Thus, to analyze a situation such' as this is difficult, ~ -
- as there is no supporting evidence from the rest-of the order. -~~~ .
This is what T believe has happened First, one must deter~

“mine whether the caenid forceps are basically “pr1m1t1ve orspe-

 cialized in form. qpleth (1933) in his study of the phylogeny =

* of some of the mayfly genera concluded that the forceps of may+ S

flies “were: orlgmally one-segmented S ode a8
mth thls in hlS remtel pxetatlon of these tructy

1957) agrees
: ance a]l of.;;"/"‘ Lo

that thls is the case; however, f01 the f

to- the ancestors of the true Ephemei"optfera, the

- ,’ume the mayﬁles arose ag a speclﬁe group, the imagal foreep§ g
were fully segmented, and that all primitive. mayﬁles have con~

tmued to show s.uch a condmon In thls manner the paleonto- o

16 case, one muqt eonclude that ’ohe one-segi ,f
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194 FAM]LY CAE\*ID’AE -

k tions arose under selective pressure desxgnKed to improve the fune-
~tion of this: organ. I ¢a in offer no proof of this <ta,tement but

'vtant evolutmnary chang

gt ‘determmed The ev1dence here xs sca

second. Also, the tufted condmon may ‘have arlsen from thefo“ ‘

~ barbed type, Hfor the forceps of C. felsinea are barbed and at s
.- the same time bear small spines (fig. 2, B):- The foﬂed bowed,

- and blunt condltlens probably aroese mdependently, however, as. o

. no integrating forms -are known or even logically conceivable.
: In summary, then it is

_-arisen as separate trende in t

" {function. Sue
o recognition. .
- Ratios of the leg segments —-As shcwn above,

piocess of adaptatl
maJ or: ,evolutlonary changes' in

: Qeeond one nmet eoneldel the adaptatlon of the ﬁ*ve forms of -

3 foleeps mentioned above. From available evidence on mayﬂy =

i ylepwductlon it &ppearc that the foreeps. function ‘only to hold

- the female. durmg copulation. - Theoretmally, then the blunticon~
dition as well as the barbed, tufted, grooved, and- bowed condi-

o itis the only explanation that appears. hkely to me. Since there
. appears to be'a variety: of adaptive forms in this structure, the
function of which is vital to the existence of the speeies, one
o would thus assume that ‘ohe foreeps have been involved i inimpor-

And Tast; the trend in the evelutlon o these fonns must be, . S
[t-is possible that the .
' mented condltmn:'

nmdered here that the ,ﬁve forms ; f;y- e

o ‘the ratios ex-lf‘ St
,hlbxt a ‘wide ~range of variation and therefore are not rehable; S

e Prosternum —The genela Austrocaems and Brachycea CcUs both o
~ have the prosternum broader than long with the fore coxae .
T ; 'Wlde]y sepalated whxle the condltmn basxcally found in the mder s




" Crass and Dr. L; Berner 1 have been able to
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- is the opposite one. Thus, the forms of the prosternum im thése;
- two geners pxobably arose in. the process of fore-shortening the
thorax and is a derived one. ‘I would- tend to accept this condi=
tion as a rather broad and lmportant one, becomma ﬁxed eallyk :
in'the reduction of a phyletic line. '

Venation—~The forewmgs of the caenid n mayﬂzes are obvmusly, o

specialized by the process of reduc‘mon As it is often the case

- that where a structure is reduced or somewhat vestlglal thereds .
“a considerable amount of variation, T have considered it unwise

- to use the small- differences. ex1st1ng~between gen
as reliable characteristics. : :

] d;? specxes‘

Nymphal characters. ———Unfbrtunately, very httle Work has; S

 been done on the nymphs of this family up to this time; The
European s species are the best. known, but still only in part. ‘For -

- the rest of the world fauna, only scattered descmptlons, often S

\,mcomplete are available. Through the kmdnes, ‘

mme a great

* number of reared nymphs heretofore unknown. From this mate-

. rial, I have been able to draw a description of the nymph of at
» least one species for each genus. In this work, the forms of the -

pronotum, gills, gill covers, and. mouthparts have all proved to

be useful characters, just as they have in the limited fauna

o studied by Macan (1955) and Kimmins (1943) Until such a el
time when more details are known, however, one can only utilize =

“the small knowledge of the nymphal forms now avazlable asa
 check on the conclusions drawn from the nnagoes Thrs is the oo
: procedure used i in this WOI‘k ' « '

PATTERNS oF Evo VTION

The concept has Tow. been presented that

~ penis lobes and forceps are important and ‘speclﬁc taxonomm"f i

characters; that the form of the prostemum is a broad, but sig- »

~ nificant character; that the ratxos of the leg segments and the e

venation are less s1gn1ﬁcant ones; and that the nympha.l charac~

. ters are not well enough known to be of immediate use. The .
~task now is to arrange these chara,cters into- generic: patterns;, S

‘k:j"whlch are at once both natural and pracmcal and Wh:ch are the,; o
: ‘results of the evolumon of these ™ yﬁles : i
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‘tmn'above ‘
"5 be formed \

"' Fig. 3. A phylogene
L mayﬁxes as exp]am




the reproductive functions as is assumed here,
groups would not be practleal for the bounda es: between ‘the
- different types of penis lobes :

,THOMAS‘B.,TH'EW' oo o9

several genera, if this stmcture 1s mdeed of such 1mportance tof '

If the species are arranged a 1 0f ;
however pattems which are both theoretlc ly krobable and also;

practmal are formed (ﬁg 3) In this manner the 1mportance of e
~the form of* the forceps is given fu : ’
: 'groups a1e Very dlstmct e

: ‘reasons on whmh thls new classx ic

based.

Male forceps strongly bowed (ﬁg 2 D w s déﬁzanocaem'sw
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Moreover, the




ong and slender,
; ‘fcoxae nearly

S tzguous




g 'mumﬁd .
e spmes

Component& ;

" hairs except ,,fm','
~canine with 3 te
mesal one” with

. small, about’ one




: 5pioste1num in the latter:
Indeed C’acnomedea and Austv

Nymph Q—Heéd out ‘tubercles. - M
both 51des lateral canme with 8 teeth;

* Ozyeypha Burmeister:

Ordella Campxon 1923 518‘ :

il les w1th lateral marging "

mesal one with 2.
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emarginate medially.  Gill covers with triangular ridge, which lacks spines;
marginal fringe and submarginal spines presertt. Lamellate gills with fringe
multifid, . Tarsal claws small, broad, and hooked and without minute basal
fpines. )

- Components—This large genus may be divided into four sec-
tions based on the penis lobes (figs. 1 and 3): macrura complex:
C. berners Kimmins; C. macrura Stephens; C. moesta Bengtsson;
C. rivulorum Eaton; C. scotti Ulmer. hilaris complex: C. amica
Hagen; C. anceps Traver; C. delicata Traver; C. diminuta
Walker; C. forcipata McD.; C. gigas Burks; C. hilaris (Say);
- C. jocosa MeD.; C. latipennis Banks; C. nivea Bengtsson; -C.
~punctate MeD.; C. ridens McD.; C. simulans MeD.; C. tardata
Traver; C. undosa Tiensuu. robusta complex: C. horaria
(Linn.) ; C. lactea Pictet; C. robuste Eaton. edwardsi complex:
C. edwardst Kimmins; C. fennica Aro; C. picea Kimmins ; C.
srinagart Traver; C. ulmer: Brodsky; C. valentinae Grandi.

Distribution.—Worldwide. . g

Discussion—The fact that this genus is distributed over the
entire world shows that it is a highly successful competitive
group. Within it are preserved speeies which, I think, show the
evolution of the penis lobes quite clearly. The species C. scotti
Ulmer has the lobes widely separated and therefore appears to be
the most primitive member of the genus. All of the other species
which are included with it in the macrura complex have the same
- basic form of penis, although several specializations are appar-
ent. For example, C. moesta has developed simple ridges on’
each lobe, while C. macrura represents a condition which was
probably ancestral to the first fusion of these structures.

The hilaris complex represents a condition in which the two
lobes have fused basally, but still have an apical indentation to
show their separate origin. It is interesting to note that this
section includes all of the North American species. .

Within the robusta and edwardsi complexes are found the spe-
cialized species of this genus. Here the penis lobes have com-
pletely fused, leaving no trace of their separate origins. The two
~ conditions represented by these groups have been discussed above.
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7 CAEI\ IbAE
: Genus TASMANOCOENIS Lestage
,'Tasmanocoems Lestage 1930 49 ’

Type spec1es ——T : onnom Le<tage

A Imago ———Male foxct : 'Lm‘, and <uong1y bowe
T 01 tuft of spmes Pems Iobes elther

BEE .

mthout t mmal' barb[','

- Nymph.——Héad \
- -both sides; canines

Dzstmbutzon. :
Dzscusszon.—-—Thls group appears to~ )

© Argentina.



T

S

i

. after examination of the tvpe

f ‘4/7
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: Dzscusswn-——Th:s genus seems to be qulte f.,kfar 1em0ved flomj*fl:
3 'the other caenid mayfiies, both by the peculiar type of genitalia
~ and also the two-segmented-condition of the palpi. Although the -
“species could be broken down into complexes have refrained N
- from doing so, as the genus is very poorly kno n, The ‘species
B. tenella (Navas) ‘on which the record in Argent 2 is based,
may not belong here. Its generic plaeemen’o aws 'ts coxlﬁlmatlon o

f CONCLUSION

It Wlll be noted by anyonekfamxhar v th thls aml 3 that many ;o -

_ cause the gemtaha of thece spemes have never been fi
; hterature, thereby 1nak1ng them 1mposmble to pl

* those denved flom the ecologma ;
. 'The new classification which |

to come only from 1
o _dlscovered or fmm stu

BA’NKS, N. 1900.

Roy u,oc So. 1f11ca 20 2‘01—23 ;
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