
188 Annals Enfomological Sociefy of America [Vol. X L I ,  

Y 
' 46 .  Yancey, Robert M., Department gf Entomology. Oregon State College, 

Corvallis. Ore. 
'43. Yergason, Robert M.. 50 Famington Ave., Hartford. Conn. M.D. 
'31. YEAGER. J. F., Beltsville Center, Beltsvllle, Md. (F. '37). Physiology.  '40. Polles, Mrs. T .  Iinipin, 189 East 18th St., Brooklyn, N. Y. 
'28. Young, Hiram C., Box 132, Florala, Ala. Col ton  I n s e t i s .  

z 
'07. ZETEK, J.MES, Drawer C, Balboa. Canal Zone. (F. '39). Trypelidae. 
'41. *ZIMYERMAN, ELWOOD C..  Bishop Museum, Honolulu 35, T.  Hawaii. (F. '46). 

Total membership, 985; Fellows, 231; Honorary Fellows, 11 

ANNALS 

The Entomological Society of America 

Volume XL1 JUNE. 1948 No. 2 

A CONTRIBUTION T O  T H E  P H n O G E N Y  O F  
T H E  MY CETOPHILIDAEI 

Department of Entomology, 
Ulliversity of Massachusetts 

The interest of the author was drawn to the study of thoracic 
sclerites as  possible aids in the determination of the relationships or' 
insects. I n  1925. Dr.  Crampton presented data to  indicate the inter- 
relationship of the non-tipuloid Nematocera based on a study oi thoracic 
sclerites. From time to  time, the author had made random obsen-ations 
on the shape of pleural sclerites in the lfycetophilidae, but untii the 
present time, no attempt has been made to classify this family by the 
use of these sclerites. 

I t  is recognized that the number oi forms studied is far froin coin- 
plete. Hoivever, certain tendencies appear to be observab!e. I t  is 
hoped that the study will sen-e to stimulate interest in this group rind 
that someone will develop this work to cover all of zhe genera. 

In most cases the studies Lvere mr-lde on maies ~ v h ~ c h  wcre prcsen-id 
in SOYo :alcohol. In a few instances only dried specimens were avaiialle. 
These vere  boiled in KOI-I, soa1;cd in water. and thcn preserved in 
alcohol. The setae are omitted intentionally in order to present cleariy 
the shape of the sclerites. Credit is given to Elmcr Smith ior the 
preparation of all the figures. Without his able assistance, the present 
nrorl; could not have been completed. 

Before trying to  develop a phylogenetic grouping for thc gcncra ot the 
lIycetophilidae, it will be best to  discuss 'urietly some of the concepts 
concerning the evolution of the cntire family. I t  is felt that  this is 
essential in order to fonn an opinion oi what a primitive or generalized 
?vfycetophilid may be. 

Enderlein, 191 1, presented views concerniilg the interrelationships 
of the family. He derived the l~Iycetophilidae, the Bibionidne, thc 
Scatopsidne, and the Cccidomyiidae from a cornmon ancestry. TTTithi:~ 
thc 1,fycetophilidae he appears to have regarded the Ceroplatinae :i- 

icost primitive. The Macrocerinae were apparently derived from 'lil 
ancestral stock similar to  that of the Ceroplatinae. This vienr sec:?ls 
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to be iubstantiated by some later workers who have indicated that the 
LLncrocerinae should be included in the Ceroplatinae. The author 
docs not agree with that  grouping. 

According to Enderlein the Bolkophilinae, the Pachyneurinae, the 
llycetobinae and the Diadocidinae all were developed from one common 
stock. Of these, the Bolitophilinae were considered the most primitive. 

The Sciophilinae and the hlycetophilinae were considered to have 
cl-oil-ed from a distinct stock more closely related to the Simuliidae, 
tiic Cecidomyidae, the Scatopsidae and the Bibionidae and the Sciarinae 
than are the other Mycetophilid genera. It  is probable that this is 
hasid on the opinion that the Sciarinae may have evolved through the 
S,.:i~philinae. I do not agree with this concept since I feel that the 
~.ese:n'ulance of certain Sciophiline genera to  the Sciarinae is a case of 
pa~-r~ilcl development. 

Er~derlein considered that the Sciarinae were more closely related 
-o :he Lestremiinae of the Cecidomyiidae than to the Mycetophilids. 
This is based on the presence of a dorsal eye bridge in both groups. 
Considerable controversy has existed concerning this grouping. Edwards 
has considered that the larvae of Mycetophila and Sciara show evidence 
[of having been derived from a common stock on the basis of specialized 
labial structures and similar tracheal systems. On the basis of the 
present studies the Sciarinae show relationships with Hesperinzrs 
(Bibionide); Calociro and Rfiabdophaga of the Cecidomyiidae. This is 
evidenced by the presence of a midpleural pit in all four genera, by the 
genercil shape of the katepisternum, and the presence of a precoxal 
brliige. The present study would support the belief that the Sciarinae, 
whiic of hfycetophilid stock, have characters sufficiently distinct to  
justify their being a separate family. 

C;:lmpton, 1925, considered that the Alycetophiliodea. i. e., hfy- 
:et~>hiidae. Mycetophilidae, and the Sciaridae, arose from the Anisop- 
,miitl;ie themselves or from forms estremeiy like the Anisopodidae. 
C'i'cx!ilr)ton felt that it would be extremely difficult t o  determine whether 
' t i  y:-oup the annectant form, the hlycetobiidae, with the Anisopodidae 
or tile hlycetophilidae. The same author considered that the Sciaridae 
.,re rather primitive Mycetophiloids and indicated that  they should be 
,<!\-cn family rank. He did not feel that the Bolitophilinae, while 
:)rin:itive, are deserving of family rank, nor does he agree with >falloch 
;h:it the Platyurinae should be raised to the same level. 

Ednrards. 1925. does not agree that  Jfllycetobio represents an annectant 
form between the hlycetophilidae and the Anisopodidae. This view 
:S based on the fact that the tracheal system of hlycetophila is more 
priaiirive than that of ,Ifycetobia. I feel that  Crampton's views con- 
c::r-nirlg the relationship of :Vfycetobia, the ,lnisopodidae and the 3,lyceto- 
phiiiriae are more logical than those of Edwards. 

Crampton, 192.5, considered that the Cecidomyiidae are closely 
r~.i.~tccl to the liIycetophilidae and should he included in the super- 
fa:niiv A~lycetophiloidea. This is based on the narrowing of the meso- 
thoracic epimeron and the reduction of the meron, both of which 
ch:l.r:icters occur in the Ifycetophilidae. Crampton considered that  
the Bibionidae mere derived from the same ancestral stock as the 
llycetophiioidea and in a sense were intermediate between this group 
;anti I lle Chironomoidea. 

Shaw: Ph ylogeny of the dfycetoplzilidae 

Edwards stated that about the beginning of the Jurassic period, 
if not earlier, the Diptera were divided into three main groups. The 
first included the bfycetophilidae, Bibionidae, Scatopsidae, and 
Cecidomyiidae; the second, the Ptychopteridae, Culicidae. Psychodidae, 
and Chironomidae; the third, the Trichoceridae and the Tipulidae. 

In  1942, Crampton advanced the belief that three main stocks 
arose from an Anisopodid-like ancestor. One branch gave rise to 
Mycetophilidae, Sciaridae and Cecidomyiidae, a second branch to 
Mycetobiidae, Anisopodidae and Trichoceridae, and a third to the 
Hesperinidae, Bibionidae, and the Scatopsidae. 

The author feels that the Sciaridae possess characters indicating 
close relationship with the Mycetophilidae, the Bibionidae, and the 
Scatopsidae on the basis of the structure of the pleura. 

With this as an introduction, I would like now to  consider inter- 
relationships among the Mycetophilidae. Meunier, 1904, advanced 
the belief that the Sciarinae were the most primitive with other members 
of the family being derived from this group. 

Apparently Meunier considered the Bolitophilinae to be the most 
primitive of the Mycetophilidae excluding the Sciarinae. The Cero- 
platinae, Macrocerinae, Mycetobiinae, and the Diadocidinae were 
represented as having been derived from the Bolitophilinae along 
similar lines. He derived the higher forms through the Sciophilinae 
which were a direct offshoot from the Bolitophilinae. The Bolito- 
philinae, while admittedly primitive, do possess some specializations 
which are not found in forms supposedly derived from the group. 
Some venational characters appear in Bolilophila which are not as 
primitive as those found in Palaeoplatyzr~a. 

Fisher, in correspondence, presented a scheme to show the inter- 
relationship of the various groups. Her concepts are based on the 
study of the male genitalia as well as other characters. From her 
diagram, Fisher derived the subfamilies from a common ancestor with -5 
main divisions. According to her beliefs, the subfamil y Ditomyiinae 
is the most primitive of the hIycetophilidae. The Bolitophilinae are 
the second most primitire group, followed by the Diadocidinae. The 
Macrocerinae and Ceroplatinae were believed to have originated from 
a common stock a little higher in development than the Diadocidinae. 
She considered that the hlycomyiini arose nest and gave rise to the 
Esechini and Mycetophilini. The Sciophilini, Gnoristini and Leiini 
were irom the same stock. She considers that the Sciarinae arose 
from the Leiini. 

With the exception of the development of the Sciarinae, my findings 
agree in the main with those oi Fisher. I do consider that the Ditom- 
yiinae are more highly evolved than certain of the Ceroplatinae. 

With this as a review of what earlier writers have proposed I would 
like to begin a discussion of the findings of my study. Before doing 
this, I would like to indicate the features that seem to be primitive. 

1. In  all of the more primitive forms-Sciara. Bolitoplrila. Palaeoplat- 
yz~ra, Symmert~s, .4pemo9z-the mesothoracic episternum is unequally 
divided, resulting in the katepistemum being much larger than the 
anepisternum. 
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2. In the same forms, the anepisternum is divided by a cleft into 
;in anterior and posterior portion. 

3. In the more primitive forms, the pronotum is divided into two 
distinct portions. This is not thk case in the higher forms. 

4. In the more primitive forms, the mesothoracic epimeron, while 
narrower ventrally, does reach to the base of the mesothoracic coxa. 
In the more specialized forms the pleurotergite seems to develop anter- 
iorly, thus narrowing the epimeron and in some cases cutting it off. 

5. In the more primitive forms there is an  indication of a suture 
separating the prescutum of the mesonotum from the scutum. This 
is lacking in the higher forms. 

G. The presence of a meron is probably a primitive one. I t  is 
found in Bolitopizila, Apeman, and there are indications of it in Plalyura 
and some other forms. However, it is apparently reduced in Palaeoplat- 
yzwa which. on the basis of venation, is more primitive than Boli topl~i la .  

7 .  The more nearly perpendicular the nlesopleural suture, the more 
primitive is the genus. 

Havinp considered the characters which I consider to be ~r imit ive .  I 
now wish to  consider the varioils genera on the i, :sis of theseLcharacters. 

Sciara,  figure 1, has a relatively large katepisternum, a wide epi- 
meron, a distinct division of the pronotum into two portions. However, 
the mesosternal suture is destinctly angulate and the katepisternurn 
is similar to  that of Herperinz~s ,  Catocita, and Rlaabdophaga. Sciara 
possesses a mid pleural pit as is shown in all of the three genera men- 
tioned. The meron appears to be lacking. The sclerite indicated at 
the base of the mesothoracic coxa is probably the trochanter. I t  difiers 
in these respects from other LIycetophilids and I feel that this evidence 
supports the concept that the Sciarinae represents a distinct family 
and I so propose to trcat it. 

Boli lopl~i la ,  iigure 2,  possesses all oi the thoracic characters I consider 
primitive with the exception that the indication ui a suture distinguishinq 
the prescutum and scutum of the mesonotum is not as distinct as it is 
in Palaeoplatyz~ra. I t  is certainly near the base of the ancestral stock. 

Sym?nerz~s ,  figure 3, while primitive as regards venation, is apparently 
somewhat specialized in other ways. The latepisternum is large and 
the anepisternum is divided as in Boli topl~i la .  I t  is possible that ivhat 

.AES-Xnepisternum of mesothorax. 11-lleron. 

.'.Ph--Anterior uronotum - oronotal 1IP- l l id~ieura l  nit 
scu turn. 

CSlProthoracic coxa. 
C S ~ l I e s o r h o r a c ~ c  coua. 
CY;AIetathorncic coxn. 
CSS-Cosal spur. 
Ell ,-Prothorac~c euirneron. 

ESl-Prothoracic epistemum. 
E?l \ le~nthorac ic  euistenlum. 

.\IT-4Iediotergi te. 
PLT-Pleurotergite. 
P>--Post. 
PPX-Posterior pronoturn-pronotd 

icutellum. 
PSC-Prescutum of mesonoturn. 
SC-Scutum of mesonoturn. 
SCT-Scutellurn of meson'otum. 
SP-Spiracle. 
TR-Pleurotrocha11ter. 

Pbyloger~y oi the Mycetoph~I!c::.e 
F. R .  Shamf 
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appears to be a dorsal lobe of the katepisternum may in reality be the 
posterior lobe of the anepisternum. However, the pleurotergite has 
developed an anterior process which apparently divides the mesothoracic 
epimeron into two distinct portions. I suspect that what seems to  be 
a larger metapleuron may be actudly a fusion of the meron and the 
pleura. 

Palaeoplalyura. figure 4, from the standpoint of venation, is more 
primitive than Bolilophila. However, a true meron is not visible. 
The meso-epimeron is also narrower ventrally. The indication of a 
prescutellar suture ismore distinct in Palaeoplalyura than in Bolitophila. 

Diadocidia, figure 3,  on the basis of thoracic sclerites, is more highly 
evolved than Boliloplrila. The anepisternal cleft is not as deep, the 
mesoepimeron is narrowed ventrally and what I judge to be the remnant 
of the meron is apparently fused with the mctapleura. The evidence 
of a prescutellar suture is very faint. 

B p e m o n ,  figure 6 ,  possesses several features indicating its primitive- 
ness. The epimeron is relat~vely broad ventrally, the anepisternal 
cleft is deep, there is a small meron which is still attached to the eucoxa. 
However, as evidence of specialization, the thorax is depressed dorso- 
ventrally. The venation, while primitive, is not as primitive as in 
Palaeoplalyura. The broader epimeron and the remnant of a meron 
would indicate that thc genus is more primitive than Palaeoplalyura. 
In this case we have conflicting evidence as between the venational 
characters and thoracic sclerites. 

Plalyura,  figure 7 ,  is clearly related to both Palaeoplalyura and 
d p e m o n .  That it is more specialized than either is shown by the 
pronounced narrowing of the mes-epimeron. The anepisternal cleft 
is not as deep in this genus as it is in either Palaeoplalyura or .4pemon. 
On the basis of venation, Plalyura is more closely related to Ap.mo?t 
than to Palaeoplalyura. In Plalylrra there may be the culmination 
of a tendency of the meron to fuse back with the coxa. This tendency 
is indicated in Palaeoplatyura. 

,Ilacrocera, figure S ,  in some ways appears intermediate in thoracic 
structure between Palaeoplalyura and Platyura. However, on the 
basis of thoracic sclerites, it does not seem to be close to -4pemon.  
Indications of specialization are the sinuous mesopleural suture, the 
ventrally narrowed epimeron, the absence of the cleft in the anepi- 
sternum. The primitiveness is indicated by the lack of dorso-ventral 
depression. 

Fenderontyia, figure 9,  on the basis of venation, is more primitive 
than Macrocera. The base of media is indicated as continuing from 
the wing base to the base of what has normally been considered to 
be the M-Cu crossvein. This form would seem to support the con- 
tention that media may possess three distinct branches in this group. 
Evidence of specialization is shown by the dorso-ventral depression 
of the thorax. Even more important is the reduction of the meso- 
epimeron. Whether the small triangular area above the base of the 
mesothoracic coxa is the remnant of the cpimeron or a meron is open 
to question. I am inclined to the former view. 

PhyLogerly of the Mycetoph:lidne 
F R.  Shaw 
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Polyepta, figure 10, shows characters similar to those of Pla fyura .  
I t  is more specialized than Platyura,  as is shown by the narrowed 
epin~eron and the smaller post pronotum. A small area in connection 
\\-it11 the coxa would seem to be similar to the structure considered 
to be the meron. 

.%fycomyia, figure 1 1 ,  on the basis of venation, would be considered 
fairly close to Polylepta. From the study of thoracic structures it is 
e1:ident that a significant change has occurred. The katepisternum 
is reduced in size. This condition is universal in the more specialized 
forms. On the basis of male hypopygial characters. Fisher considered 
that  ~Vfycomyia would be an annectant form between the Sciophilini 
3:ld the Mycetophilini. This is borne out by the study of the pleura. 

As previously indicated, Fisher considered that the Sciophilini, the 
Gnoristini, and the Lciini, while derived from a similar stock, were 
not evolved from one another. This view is supported by the present 
study in that, while on the basis of venatiori Polylepta is more primitive 
than the following genus, on the basis of certain thoracic characters 
the following genus is more primitive. 

Leia,  figure 19, possesses a broader meso-epirneron than Polylepta. 
,liso, the post pronoturn is more distinct in this genus. Another 
:rimitive character is the more distinct indication of a suture between 
the prescutum and the scutum ol the mesonotum. 

Coelosia, figure 13, is very similar to Leia on the basis of thoracic 
structure. The narrowed epimeron indicates that this genus is more 
specialized than Leia. 

Bolelina, figure 14, is closely related to both Coelosia and Leia 
01.. the basis of pleural characters. I consider i t  the most specinlizcd 
ot these genera on the basis oi the reduction of the epimeron and 
pr~,stpronotum. 

Of the 1,Iycetophilini studied, Phroizia, figure 15, seems to be the 
most primitive. The thorax is not markedly compressed dorso-ven- 
trally, the epirneron is comparatively long, and is not as markedly 
oblique as in the other forms studied. In  connection with this genus, 
the hexagonal shape of the anepisternum may be important as a distin- 
guishing character. Another character which appears in Phronia and 
1s developed more strongly in Myceiophila, Opisii~oloba, and Sceplonia 
is the groove in the lateral margin of the mesonotum caused by the 
pronotum pushing dorsally. 

i l l lodia,  figure 16, and Execi~ia,  figure 17, arc closely related I 
consider that .4llodia is more primitive. I do not consider that d l l o d i a  
2nd Exechia were derived through Pltrotzia, but arose from a separate 
stock. 

.Mycetopirila, figure 18, as already indicated, is related to Phronia.  
I t  is certainly closely related to Opisiholoba, figure 19. I n  an earlier 
paper, I considered that Opistlioloba should be united with Mycetophila. 
Iiowever, the greater dorso-ventral thoracic depression and the more 
oblique epimeron lead me to consider that Opisiholoba is distinct from 
Mycetophila. 

The position of Epiryh ta ,  fiwre 20, is somewhat ~roblematical.  
As regards dorso-ventral depression it is intermediate betbeen Opisfho-  

Phylogeny oi t h e  S1ycetophilirl:~r 
F. R .  Shnw 
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loba and Sceptonia, figure 111. However, there are two characteristics 
that  distinguish it from these two genera. The ventral surface of the 
meso-epimeron is Epicypla is flaired a t  the tip. This is not true in 
either Opistholoba or Sceplorzia. Neither is it true in the species of 
.+Iycelophila studied. A further d/stinguishing characteristic is that 
the prothoracic epimeron in Mycetopkila, Opisthaloba, and Sceptonia 
is relatively large and lobe-like. In  Epicypta this structure is only 
moderately developed. The present indications are that while Epicypta 
is more highly developed than .Mycetophila, its ancestry must have been 
from a stock lower than thc Mycetophila complex. While I formerly 
united this genus with hlycetophila, my present study indicates that 
Epicypla is distinct. 

The final genus to  be considered is Sceptonia, figure 21. This is 
clearly the most highly specialized of all of the genera studied. I n  it 
the dorso-ventral depression of the thorax is most marked. A character 
apparently of generic value is the dorsal development of the prothorax 
so that the lateral margin of the mesonotum is intermpted. 

From this study it is evident that the shapes of the thoracic sclerites 
afiord characters that  are of value in both taxonomic and phylogenic 
studies. They can be used to some extent as generic characters. 

Based on the data presented in this paper it would seem possible to 
divide the family into two major groups based on the relative sizes of 
the anepisternum and the katepisternum. ,Kycomyia is considered to 
be the annectant form between the two major groups. In such a group- 
ing, the Bolitophilinae, Ditomyiinae; Ceroplatinae, Diadocidinae, 
hlacrocerinae and Sciophiliinae including the Gnoristini and the Leiini 
form one group and the Exechini and Mycetophilini another. I t  
would seem that this mould support Edwards' placing certain of the 
Mycetophilinae with the Sciophilinae. 

Other characters of value in the taxonomy of this group include the 
cleft anepisternum as found in the more primitive groups, the narrowed 
epimeron and the dorso-ventral depression of the thorax. This last 
phenomenon causes a shifting of the epimeron, and the pleurotergum 
from a horizontal to a transverse position. 

SUMMARY 

The pleural sclerites of twenty-one genera of the Mycetophilidae 
are illustrated and comparisons made between the different forms. 

On the basis of the study, it would appear that the group could be 
divided into two major divisions based on the relative sizes of the 
mesothoracic anepisternum and katepisternum. 

The pleural sclerites of Sciara support the belief that members of 
this subfamily are sufficiently distinct as to be in a group by themselves. 
This is in agreement with various European workers. I n  the past, 
1935, I have considered the Sciarinae to be a subfamily. I now recog- 
nize the group as a distinct family-the Sciaridae. 

COSCLUSIONS 

While it is admitted that insufficient gcncra have been studied, it is 
evident that the pleural sclerites are of value in classifying the Mycet- 

Shaw: Phylogeny of the LIIyceloph~llidae 

ophilidae. I t  is hoped that this study will provoke sufficient interest 
to make a complete survey of the problem. 
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