£

-

. LEéMEQ,E.:F_. A863

e C 258l <7

¢ 2. Excessive numbers ol chironomid midges were found The principle ol competiive displacement wheiehn
g to be a nuisance Lo residents ol a subdivision adjacent to - one species ol vrganism outcompetes or Teplices anuthet

the lake. Midges were especially abundant during July and  has been reviewed recently by DeBach (190606). Flanders
August. During periods of peak abundance the onshore (1966). and Turnbull (1967). The phenomenon was lirs
midge population cousisted  primarily of a single species. demonsirated by Gause (1934 for protozoans. while De-
Paralanierborniclln subeinela. Bach and Sundby (1963) illustvated its action with certain
species o pasasiloid insects attacking citrus scale insects.
Turnbull (1967) emphasized that in order Tor displacemeni
1o occur. The Compeling ofgaiisms must necessarily be very

1. 1t is betieved that light Irapping gives a rather good
indication of the prevalence ol various species ol midges
cmerging (rom the lake. The maximum number ol midges

. . < Joeeely relate e 3 e et . o1 ' 2
collected by this method was estimated at 97.000 foc a one- Lh.m"\ M‘m'd'.l)fn‘“!‘ (196). dm‘!m‘fg the cmp!n) menl .
week period. On this oceasion e cateh consisted of ap- of the competitive displacement principle as a biological
proximately 88% P. subeineta. control tool, suggested that closely related but nonproble-

matic species ol Hippelutes might be introduced into areas
where noxious species oceur. with the purpose of reducing
the latter through coexistenee or climinating them by dis-

4. P, subeincta larvac were observed living attached to
(he submerged leaves and stems of pondweed. These larvae
were seldom collected by dredging. Quantitative sampling

N . . Macement.

, procedures lor plant-inhabiting jarvae must be developed ' )

before it will be possible to study the abundance and dis- Lactier efforts al biological control ol Hippelates have
) (ribution of the aqualic stages of such midges. stressed Lhe imporlation ol exotic natural encmies { Bay and

Leguer, 1963 Legner and Bay. 19651 Legner. 1967 Legner
¢t al.. 1966). Coincident with foreign explorations particu-
lar attention was paid 1o ihe habits of local Hippelotes
species in the various exploration siles. Preliminary lindings
{Legner and Bay. 1965) showed that various degrees of ag-

6. Techniques ordinarily employed for the control of  gressiveness and activity existed within a single species.
benthic midge larvae may nol succeed in lakes where the  some forms ol which were cven reproductively isolated
offending species are associaled with aquatic vegetation.  from others suggesting that they were siblings vr cven sepa-
rate specics. The present discussion describes some of the
charateristics of certain predominant Hippelntes and asso-

We greatly appreciate the advice of Dr. Emest C. Bay.  ciated species over widely separated Eastern and Western
with whom we consulted frequently during (his study.

5. Midges whose larvac ar¢ primarily benthic. including
Chironnmas and Procladies, were collected consistently by
dredging. However, (hese genera did not appear to conslitute
a major nuisanee al Laguna Lake.
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CONSIDERATIONS ON COMPETITIVE DlSPLAfEMENT the addition ol 200 it 1,0, Insects were most strongly
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placed (Legner and Bay, 1965). net sweeps ol the ground throughout southern California are shown in Table 2.
vegetation, and directly Irom the air immediately surround-

ing the head of humans. In the latter case, the author, his It is apparent that Chlorapidae were generally the most
wife. and daughter participated in 41l areas, and references numerous species trapped in both Western and Eastern Hem-
(o attraction intensity include observations on all three in- ispheric sites, with Hippelates in the west and Oscinellq and
dividuals. Elachiptera in the east being most prominent. Hippelales

was absent from the Eastern Hemisphere, which bore oul

o Pl ATE WETE % arl 3 o 3 -
Collected specimens were stored in 75% ethanol. Identi previous conclusions by Subrosky (1941 and 1951).

fications of Asromyzidae, Anthomyzidae, Chloropidae,
(‘.'nymmyidne. Do?iclmpodiduc, Milichiidue, Muscidae, Sep- The most widely distributed species in America were
sidae, qS‘Ph“"f.m":.“”d“e' ufld Tf‘xosccild‘d“e‘wem "j".dc by Lippelutes pusio, 1. _dorsalis, 1. peruanus, and Milichiella
[‘.W.. Subrosky: uf Drmop'mhdue: l:phyldfxdm?,.C-.r.uopﬂl‘ lacteipennis: while Oseinelly frit predominated in Europe
gonidae, and Phoridae by W.W. Wirth; of Empididae, Otiti- and the Middle East, and Q. dimidiofrit Becker in E. Alrica
dae. and Thyreophoridae by G. Steyskal; and of Sciaridae (Tables 1 and 2).

by A. Stone of the US. Department of Agriculture, u.s.
National Museum. | am grateful for this assistance.

There were more [lippelates species trapped in the West
Indies than in any other region. As one proceeded north or

Surveys were conducted during the summer months in south of this region, other genera of Chloropidae replaced
each locality. unless otherwise indicated. Checks with local  [Hippelales. although none of them was as strongly attract-
scientists generally indicated that the survey intervals were ed 1o rotting egg as [ippelgtes themselves. Some distinct
p;hlhc time ol maximum Hippelales abundance in the re- species prevuiled in South America (Table 1).

Jtive areas, which generally corresponded to mid- or
late summer. Areas covered included diverse sites in North,
Central, and South America, the West Indies, Europe, the
Middle East, and Alrica.

Samples gathered by mnet sweeps of ground vegetation
often produced greater proportions of certain species than
the bait traps, erabling some estimation of weak or strong
attraction to the baits. Some species were SO scarce thut
Results only the most casual relationship to the Lraps wus indicated

Relotive Numbers of Spevies Trapped and Distribulion - (cg-. Ceratopogonidac, M uscidae, Otitidae, etc.).

The 1 -lative attraction of insect species in the size rnge ol (traction to Man - For the most part, only Jippelates
Hippelutes 1o rotting cgg bail trups al the various loreign species were strongly attracted 1o the yicinity ol the human
allection sites e presented in Table 1. Species collected head. A very slight altruction was shown by unidentilied

COLLECTION

ViAL
i

INVERTED
FUHMNEL

15.8cm

OFEHING
——

BAIT
RECEPTACLE
——

Figure 1. Bail trap used in survey for Mippelates species: (a) basic design, (b) application of grease 1o ant barrier disc above the
trap located in tree foliage.
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S,

al several American sites, and 4
moderate attraction was shown by Oseinells aheronii Duda

—

in the Middle East. There was no observed altraction toman

speeies L Conioseine

of any of the other species trapped in portions ol the East-
ern Hemisphere (Table 1),

Two species which stand out as being very strongly al-
(racted 1o humans are Uippelates ecollusor in the South-

western United States and Hippelates pusio in Bermuda.
Other West Indian and American lorms of /. pusio did nol
demonstrate the same degree ol aggressiveness (Legner and
Bay 1965) (Tables 1 and 2). Or moderate concern were 11,
fluvipes in the West Indies, H. parviseta (Mall.) in Uruguay.
. ausiralis Sabrosky in Chile, and Il._dorsalis and 1L
robertsoni in California. Other specices listed in Tables | and
2 were at the most only very weakly attracted to humans.

Behavioral Peculiarities of Some Hippelates and Chloro
pid Species - The Uippelates specics that | have observed in
North America and the West Indies were many Limies more
aggressive than any found in South and Central America,
or chloropids in Europe and Alrica. From conversalions
with local residents in the respective collection sites ol
South and Central America, | learned that only oceasionally
do “gnals” congregate about the eyes and cars, although
some arcas in northern Peru and the Mato Grosso Region ol
Brazil apparently harbor localized noxious species.

The Chilean Hippelates australis Was perhaps the most
interesting of all species encountered. It is very strongly
attracted to rotting egg bail and foodstufls, but demon-
strates only a weak atlraction to mucous areis of the head.
The density of H. australis seems Lo increase as onc proceeds
south of Santiago, until around Valdivia with 80+ in of
rainfall. This is the only chloropid species that was ever ob-
cerved (o imbibe rotten cgg bait dircetly. I a droplel were
placed on a flat surface, scores of individuals would lorma
ring around it, extending a rather long proboscis that meas-
ured aboul 1/3 body length. They would then proceed to
sponge (or suck) the droplet dry, like so many clephants
around a water trough.

The predominant Uruguayan species, Jlippelales parvi:
seta (Mall.), had the habit of settling on one’s arms and legs
in small numbers not exceeding five individuals, but rarely
reached the vicinity of the head. This species appears Lo be
extremely tolerant of wind, and could be collected from
the arms and legs and around rotling cgg bait during briel
intervals between wind gusts exceeding 15 mph. The attrac-
tion o rolting egg appeared to be quile passive, and there
was no noticeable feeding on it.

In northern Uruguay and southern Brazil Diplotoxa gla-
bricollis (Thomas) and Hippelales annulgtus Enderlein had
the curious habit of collecting in the small hollows of hool-
prints made by wild pigs and range livestock around river
banks. The region is characteristically swept by a light
breeze (hat forces many small insects to seck refuge. Such
was probably he case with these species thal,in spite of the
protection afforded by the hoofprint craters, still found it

Table 1. Diptera under 4 mm long attracted to rotten egg
baits al diverse sites in the Americas, the Mediterruncan
arca. and East Alrica.

Relative Altraction
Localily & Attraction Intensity
Sample Period Family & Species 1o Baits (721 hails nLn
Jamaica
Montego Bay
June-Sept. 1963 Chiloropidae
1Conioscinella spp. 15.6 W W
«llippelates apicatus
Malloch 4.2 W W
1}, dorsalis Loew 0.3 W A
1. flavipes Loew 2.0 W W
« II. peruanus Becker 3.3 W 0
« [1. pusio Loew 51.6 8 M
* Hlippelates nov. sp. 22010 M |\
Milichiudae
Desmanetopa sp. 0.3 w 0
Qtitidlaw
serosticta apicalis
{Williston) 0.3 W 8]
Phoridac
Genus spa () 0.3 W 0
Discovery Bay
June-Sept. 1963 Chloropidae
s Canioscinella spp. 75.1 W W
- Hippelates tibialis
Duda 19.5 W (6]
Otitidae
Fuxesta nov. sp. 5.4 W Q
Spanish Town
June-Sept. 1963 Ceratopogonidae
Dasvhelea sp. 0.2 W (4]
Forcipomyia sp. 0.7 W 0
Chloropidae
b Conioscinella spp. 0.7 W W
« Hippelates currani
Aldrich 0.5 W O
< H. dorselis 1w, 14 W [§]
< AL flavipes L. 4.4 W W
- 1. perugnus Beck. 1O W ¢}
- L pusio Lw. H6.0 S |
< Hippelates nov. sp. 0.7 W 0
Lphydridae
Hvdrellia sp. 0.5 W [¢]

Alitieliiella facteipenis
(Loew) 0.7 A\ (¢]
Otitidae
Acrosticta apicalis

(Williston) 0.5 W 0
Sphacroceridae
Leptocera sp. 0.7 W (6]
May Pen
June-Sept. 1963 Chloropidae
* Hippelates peruanus

Becker 3.0 A\ 0
- H. pusio Lw. 97.0 5 M




Relative Alttraction Relative Attraction
Locality & Attraction Intensity Locality & Altraction Intensity
Sample Period Family & Species 1o Baits (%) buits nin Sample Period Family & Species  to Baits (%) baits man
Yallas — ) Rio Piedras
June-Sept. 1963 Chloropidae March-Sept.
- Hippelates currani 1963 Milichiidae
AW, 0.6 W 0 Milichiella lacteipennis
+ H. flavipes Lw. 3.0 W M (Loew) 100.00 W 0
« 1. peruanus Beck. 0.6 W 0 Capuas
* H. pusio Lw. 66.0 S M March-Sept.
- Hippelates nov. sp. (1) 1.6 W 0 1963 Chloropidae
Milichiidae '___P_#.
= ) -Conioscinella sp. 61.6 W W
Desmometopa tarsalis < Hippelates flavipes Lw. 27.0 W W
Locw 219 N a - Hippelates nov. sp. 1.7 w 0
Desmometopd sp. 235 W (6] Milichiidae
Milichiclla lacteipennis " :
(Lw.) 18 W o Milichiella lacteipennis
(Loew) 17 W 0
West Kingston fiatiaan
=l raSe L) "L avonidiae ' * iy
y Lune-Sept. | )63 w March-Sept.
Forcipomyia sp. 03 W W 1963 Chloropidae
Chiloropidae  Conioscinella sp. 177 W 0
*Conioscinella sp. 0.9 W 0 + Hippelates peruanus
*Hippelates apicaius - Becker 70.5 W 0
Mall. 0.6 W 0 Milichiidae
-_ 1. d"’"f’"*{ L. {_:J W M Desmontetopa sp- 1.8 W 0
H. flavipes Lw. 2.1 v 0 Aibonito Milichiidae
- H. peruanus Beck. 2.1 W 0 =
1. pusio L. 91.3 S M Dcfs‘mr}.mew;m S - 20.0 w 0
- Hippelates nov.sp. (1) 1.3 W 0 Milichiella lacteipennis
Phoridue (Loew) 80.0 W 0
Genus sp. (1) 0.3 W 0 Ponce
Sphacroceridae March-Sept.
Lepiocera sp- 0.6 i 0 1963 Chloropidac
- Hippelates flavipes Lw. 13.2 M W
Bermuda, W.1. - H. pusio Lw. 78.2 S M
Sept. 1963 Chloropidae 2 Milichiidae
» Hippelates pusio Lw. 100.0 S S Milichiella lacteipennis
Puerto Rico {Loew) 8.6 W (8]
Aguadilla Yauco
_~sMarch-Sept. March-Sept.
1963 Chloropidae 1963 Chloropidae
* Hippelates flavipes Lw. 57.0 M W - Hippelates flavipes Lw. 0.9 W W
Empididac « H. peruanus Becker 10.4 w 0
+ H. pusio Lw. 88.6 S M
Genus sp. (7 14.4 \ 5
Aullgpetd ! 0 . H. tibialis Duda 01w 0
Milichiella lacteipennis Lajas
(Lw.) 28.6 W 0 March-Sepl.
Isabella 1963 Chloropidac
March-Sept. ) - Hippelates apicatus
1963 Chloropidac Mall 6 W )
- Conioscinella sp. 20 W O - H. currani Aldrich 0.4 W 0
- Hippelates dorsalis Lw. 20 W W <M. flavipes Loew 4.6 W W
* H. flavipes Lw. 8.2 W W *H. lutzi Curran 1.7 W 0
« H. peruanus Beck. 52.2 M (0] * H. peruanus Beck. 9.6 W 0
. H. prohoscideus Will. 1.0 W (¢] + . pusio Loew 68.7 S M
- H. pusio Lw. 29.6 M M
Aphaniosoma sp. 2.0 N\ (0] Milichiidae
Otitidae . Milichiella facteipennis
Fuxesta eluta Loew 3.0 W 0 (Loew) 11.4 W 0
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Relative Allraction Relative Allraction
Locality & Allraction Intensity Locality & Allraction Intensity
Sample Period Family & Species  to Baits (%) baits nuin Sample Period Family & Species Lo Baits () bails man
Parguera Curepe
March-Sept. Aug. 1963
1963 Chloropidace Milichiidae
* Hippelates apicatus Milichiclla sp. 4.5 A\ O
Mall. 5.0 W 0 Sepsitac
= Hippelates sp.nr. T G :
-hr:rm:p.':' Scpuy 6.0 W 0 ‘ -‘dx'd('nn:p.m sp- 4.5 W 0
- H. currani Ald. 2.0 W 0 Sphocrokerian:
* . pusia Loew 32.0 S M Leptocera sp. 4.5 W 0
* Hippelates nov. sp. ].0 W 0 Brazil
* Cadrema pallida (Lw.) 9.0 W (6] Rin de Jancirn
+ Conivscinella tripunctata Jan. 1965 Ceratopogonidae
(L.'ur.ran} 4.0 L 0 Atrichopogon sp. 5.3 W 0
. Ct)H‘iOSC!'HL’HH sp. 5.0 W 0 Bezzia sp. 5.3 W o
T .().u_'mcifa sp. 1.0 W 0 Chioropidac
Milichiidae T
Ty o ; : “Conioscinclla incolumis
Milichiella lacteipennis (Becker) 6.6 W o
“‘(""W}_ 12.0 b 0 * Hippelates annulatus
Sphacroceridas End. 3w 0
Leptocera sp. 16.0 W 0 <. flaviceps(Loew) 6.1 W 0
Iunta Arenas * 1. peruanus Beck. 22.0 W 0
March-Sepl. * Uscinella sp. 7.3 W W
1963 Chloropidac * Pentanotaulax puhiseta
* Cadrema pallida (Lw.) 6.9 W 0 _(}ic::kl:r) 1.3 hid 0
* Conioscinella sp. 6.9 W (0] Otitjttac
- Hippelates peruanus Euxesta annonae (Fab.)23.3 W (0]
Becker 31 M 0 Euxesta stigmatias Lw. 5.3 Y 0]
- H. pusio Lw. 27.7 M W Chile
*Hippelates nov. sp. 3.4 W (6] Puerto Varas
Chyromyidae March 1965 Chloropidae
Aphaniosoma sp. 6.9 W (0] Hippelaies australis
Milichiidae ¢ Sabrosky 99.0 S M
- Milichiella lactcipennis Spliacroteeidan
(Loew) 4.4 W 0 Leplacera sp. 1.0 W O
Otitidae Valdivia
Acrosticta apicalis March 1965 Chloropidae
(Williston) 54 W 0 « Hippelates australis
Trixoscelididae Sabrosky 95.8 S M
Spilochroa ornata ' *H. nigripes Duda 4.2 W 0
(Johnson) 7.3 W (6] Femuco :
Trinidad March 1965 Chioropidae
Cocos Bay * Conioscinella inconstans
Aug. 1963 Chloropidae (Becker) 7.5 W 0
- Hippelates currani Ald. 0.6 w 0 “ Hippelates australis
* Hippelates sp. nr. Sabrosky 92.5 S M
dorsalis Loew 1.3 W O Urugua y
* Hippelates sp. nr. San Jacinto
* femoralis Duda 2.6 W 0 Jan. March
- H. flavipes Locw 30.6 M W 1965 Agromyzidae
« . peruanus Beck. 21.2 W @] * Genus sp. (7) 09 W 0
. H. pusio Lw. varicty  37.8 M W Chloropidae
‘”lpﬂf'-'a-f(‘.i 2 0.6 " 9 - Conioseinela sp. 2.3 W 0
= Oleella sp. 5.3 w (6] : i sy
Cilrops 'D{f}fﬂfﬂ,\’d glabricollis
Aug. 1963 Chloropidae {:] hurjlsun} : _]U'H b 9
 ——— « Elachiptera sacculicornis
- Conioscinella sp. 4.5 W 8} (Enderlein) 1.9 W O
- Eugaurax quadrilineatus - Hippelates parviseta
(Williston) 4.5 w [0} (Malloch) 64.9 W W
* Hippelates flavipes Lw. 32.0 M W I, pernanus Beek. 0.9 W O
- H. peruanus-Beck. 41.0 M (6] “Hippelates sp. nr. annnlatus
-Qlcella sp. 4.5 W 0 Enderlein 12.7 w 0




.
Relative
Locality &
Sumple Period
el bk St

family & Species

Urnguay
San Jacinto
Jan.-March

1965 Chloropidae
. Oscinella sp- - 09
palichopodidae
Symipychus nov. sp. 0.5
Genus sp. (1) 0.5
Milichiidue

Desmometopa flavieoxa

Hendel 0.5
Meoneura sp- 0.5
Milichiclla lacteipennis
(Loew) 0.5
Seiaridae
= Rradysia sp- 0.5
A Sphaeroceridae
Leptocera spp- 0.9
Chuay
Jan.-March
1965 Chloropidac
* .Conioscinella sp. 1.9
-Diplotoxa glabricollis
(Thoms.) 223
- Hippelates sp. nr-
.. gnularus End. 7.5
- Hippelates spp- 5.6
- Lasioplenra sp- 1.8
Dolichopodidae
2 Genus sp. (1) 15.0
] I phydridae
' Genus sp. (1) 18.0
Sphucrnccridac
Leptocera Spp- 27.9
Peru ¥
Machu Picchu
April 1965 Agromyzidae
_— - Cerodontha sp- 7.3
Anthomyzidae
Mumetopia nov. sp. 11.0
Stenomicra Nov. sp- 4.0

Chloropidae

. Conioscinella sp. nr.

» plenralis (Becker) 11.0
. Hippelates gnnulatits
End. 11
- Hippelates nov. sp. 0.
« proboscidens Will. 11.0
_ scinella orbitalis Dudad0.b
« Oscinella sp. 4.0
Argentind
lquazu
March 1965 Chloropidae

. Conioscinella soluta

(Becker) 44.0
‘Hippelates peruanis
Becker 52.0
Milichiidue

Milichiella lactéipennis
(Loew) 4.0
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Relative Attraction
Locality & Altraction Intensity
Sumple Period Family & Species 10 Baits (7o) baits man

Cosla Rica
San Jose
April-May 1965- Chloropidae

“Hippelates pusio LW. 0.4 W W
- H. tener Coquillett 04 W 0
. Hippelates sp- near
. dissidens (Tucker) 69.1 W W
.Oscinella orbitalis
{Duda) 25.6 W 0
- Siphonella sp- 0.4 W 0
liphyd ridae
Genus sp. (1) 0.4 W 0
[‘_uliliuhiiduc
Desmometopd rarsalis
Loew 0.4 W (8]
Milichiella lacteipennis
(Loew) 33 W 0

Turriulba
April-May 1965 Anthomyzidae

Mumetopia nov. sp. nt.

nigrimana (quui\lcn) 1.8 W (0]
- Hippelates flavipes Lw. 7.3 W W
. Mrmochaeroschwt!ﬂ anonyma

(Williston) 73 W 0]

. Oscinella orhitalis (Duda)
61.8 W 0]
wOscinella” rubicunda varicly

coslaricana (Duda) 1.8 W 0
- Oscinella sp- 1.8 W 0
- Siphonella sp- 3.6 w 0O
Milichiidae
Desimometopa tarsalis
Loew 1.8 W (0]
Milichiclla: lacteipennis
(Loew) 12.8 A\ 0
Mexico
Tuxpan
May 1965 Chloropidae
- Conifoscinella spp- 211 W 0
+ [lachiptera sp. 5.2 W 0
. Hippelates pusio Lw. 5.2 W O
- Hippelates sp. nf-
- antiguanus Duda 21.0 W 0
- fnItnmc.‘mcmscfne.'z'a anonyma
(Wiltiston) 10.6 W 0}
. "(J.\'(':'m'f.l’u”mhit‘mrda variely
; . costaricana (Duda) 3.7 W (6]
Yugosiayi . Oscinella sp- 52 W 0
Piran
Oct. 1966 Chloropidae
- Oscinella frit
(L..) complex 100.0 W 0
Ttaly
Napoli
Oct. 1966 Chloropidat
+ Oscinella frit
(L.} complex 100.0 \\ 0
Israel
Tel-Aviv
Nov. 1960 Chiloropidae
« oscinella frit (L.) 100.0 W 0




Fa 9

Relative Altraction
Locality & Alltraction Intensity
Sample Period Family & Species 1o Baits (%) bails nan
Jordan Valley
Nov. 19606 Chloropidae
- Oscinella aharonii
Duda 100L0 M M
Kenya
Nairohi Park (water holes)
Nov.-Dec. 1966 ML'-L—
- Elachiptera vulgaris
(Adams) 16.7 W 0
‘Oseinella sp. near
dimidiafrit Becker 83.3 W 0
Uganda
Kawunda (forest-grass)
Dec.-Jan. 1966-67
Chloropidae
-Conioscinella sp. 1.1 W q]
Elachiptera scapularis
(Adams) 25.6 W 0
= 1. vulgaris (Adams) 45.5 \\Y 0
* Oscinella sp. near
sdimidiofrit Becker 18.9 w 0
“Tropidoseinis nov. sp. 8.9 W

W = weak (less than 10 individuals collected in 12 hours.)
M = medium (between 21 and 50 individuals in 24 hours.)
S = strong (more than 50 individuals in 24 hours.)

O = no attraction established.

necessary (o cling (o soil particles or risk being blown away.

In Costa Rica Hippelates sp. near dissidens (Tucker) oc-
curred in exceptionally high numbers on the dry slopes of
voleanoes near San Jose. One sweep with a net in the dry
grass and duff often produced over 100 individuals. This
species was unattracted to man and only weakly to egg bait.
Similarly, Oscinello frit (L.) in Europe and the Middle East,
and Oscinella sp. near dimidiofrit Becker in Africa were col-
lected in great numbers in grass and duff, but showed no
attraction lo man and were only very weakly attracted to
rolling cgg-

The West Indian and South American Hippelates peru:
anns Decker never was attracted to humans although rot-
ting egg alforded a weak to moderate attraction for it. Sweep
net samples indicated that [L. peruanus might occur at high-
er densities than revealed by the bail trap samples, similar
to I1. hermsi in southern California (Mulla, 1962).

None of the species collected in eastern Peru, northeast-
ern Costa Rica nor southern Mexico demonstrated any sali-
ent characteristics during the observation periods that would
distinguish them. Most of these species apparently did not
possess even a casual relationship to humans and otherwise
occurred at extremely low population densities.

ST STESSE SRS S

Considerations for Competitive Displacement and (-
evistenee - Preceding the introduction ol any competing
species. the adult habits of the candidate species must be
considered. Adults must necessarily be continuously incon-
spicuous in the presence of man and animals. Also. the lar-
vae must be coincident with Il eollusor, or other targel
species., in identical microhabitals and abundant enough so
that there would be competition between them for avail-
able Tood. In southern Calitornia JI._hermsi may already
fill this capacity during a major portion ol the year coexist-
ing with [L_collusor which is the anthropophilic species.
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Table 2. Species ol Diptera under 4 mm long attracted to
rotten egg baits in southern California.

Altraction
Intensity
baits  man

Family and Species

Chloropidae
Hippelates collusor {Townsend) S S
“H. dorsalis Locw W M
“ 1. pusio Loew M W
Il robertsoni Subrosky M M
‘Siphonelto punetifrons Becker W 0
Chyromyidae
Chyronyn sp. W 0
Drosuphilidae
Drosophila busckii Coquillett W 0
Ephydridae
Allotrichoma sp. W 0
Milichiidae
Meoneura-polita Sabrosky W 0
Milichiolla laeteipennis (Loew) W 0
Milichiella sp- W 0
Muscidae
Fannia sp. W 0]
Hydrotuen sp. W 0
Otitidae
Fuxesta anna Harriot W 0
Physiphora demandala (Fub.) v 0
Phoridae
Megaselia spp. W 0
Sciaridae
Bradyvsio sp. W 0
Thyrcophoridae
Omomyin regularis Curran W 0
Trixoscelididae
Trixoscelis fronlalis (Fallen) W 0
T. signifera Melander W 0]
Trixoseelis sp. W 0

W = weak (less than 10 individuals collected in 12 hours.)
M = medium (between 21 and 50 individuals in 24 hours.)

S = strong (more than 50 individuals in 24 hours.)

0 = no altraction established.
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¢ Among the various species of chloropids observed in the
present study. several might be considered for Turther in-
vestigation into the possibilities for competitive displace-
ment andfor coexistence. OF the foreign species, only 1.
asio in Bermuda demonsirated the same degree of aggres-
siveness characleristic of our native [, colusor, 11 impros-
sus, (and occasionally Il dorsalis). Known foreign species
lhal might best compete with JI_collusor during periods of
hot weather and which are relatively innocuous themselves
are H. annulatus, . parviseta, 1. perpanys, and QDiplotoyg
glubrivallis in South America, and strains of Oseinelly frir in
the Mediterranean arca und Oseinelln sp.near dimidiofrit in
East Africa. Any consideration of the last two species would,
however, have to take into account their potential as pests
of grain in California.

Secondary considerations in which the adult gnats are
moderately annoying are [, flovipes of the West Indies and
hscinells_aharonii of the Middle East. Hippelates ausiralis
~ Chile, although innocuous compared to our native pesti-
ferous species, shows a prelerence tor cool and wet condi-
tions, and therefore, could potentially compete with J2_jm-
pressys and 1. robertsond in California.
_Other species listed in Table | were apparently oo scarce
in cach respcclivc locality to 'mcril serious consideration tor

-competitive displacement.-or lhclr role m (.ompemion is -

douhtfnl (eg. Olmd-lc M|I|chud.|c ele.). - T
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THE INTRODUCTION OF NATURAL ENEMIES IN
CALIFORNIA FOR THE BIOLOGICAL CONTROL
OF NOXIOUS FLIES AND GNATS

E.F. Legner und E.C. Bay

Department ol Biological Control, University of California
Citrus Research Center and Agricultural
Experiment Station, Riverside

Pestiferous soil-breeding chioropid eye gnats and species
aof Mies in the families Muscidae, Calliphoridae and Sarco-
phagidae breeding in stockpiled animal excrement have been
considered as targets for biological control in California
since 1962. Through 1968 the species of speciiul concern

_ were H:ppvlah's collusor (Townsend), 1. unpn-sms Becker,

* . pusio Locw, and 1. robertsoni Sabrosky in the Chioro-
pidac: Musca tlmnm'um L., Stomoxys ealeitrans L., Fannia
canicularis- L., and F. femoralis Stein in the Muscidae, and
Phaenieia and .'mrmplm;,n species in the Calliphoridae and
*'Sarcophagidae, respectively. Species of Muscina, Ophyra and
Fannin scalaris (F.) were of limited concern.

Continuing studies begun in 1962 are to determine the
biotic complexes already associated with each of these tar-
get pests in California, and to evaluate the relative impor-
tance of each constituent in the dynamics of regulation.
Coincident with these domestic studies, foreign exploration
for additional natural enemies ol the same and related host
species over a major portion ol their known range in both
the Eastern and Western Hemispheres has been conducted.
This report documents progress of these studies and the im-
portation program into California to the present.

Collection Methods

Natural enemies of chloropids were extracted from lar-
val and pupal habitats by artificially exposing their develop-
menlal stages therein and by direct observation of their ac-
tivity (Bay et al., 1964; Legner and Bay, 1965; Legner et al.,
1966; Legner and Buy, 1964). Natural enemies of flies in
stockpiled animal excrement were extracted by water-
flotation and by direct egg, larval and pupal collections
(Legner, 1965 Legner et al., 1967).

Discussion
Natural Enemy Species Present in California - Domestic

- studies have revealed the presence of a considerable array of
predatory and parasitic natural enemies of these various




