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SYNANTHROPY OF ANTHOMYIIDAE, MUSCIDAE AND
CALLIPHORIDAE (DIPTERA) IN CUBA

F.GREGOR

Institute of Parasitology, Czechoslovak Academy of Sciences, Prague

Abstract. The material of 22302 flies of Anthomyiidae, Museidae and Calliphoridae colleeted by
trap-method in Cuba 1966 was qualitatively and quantitatively analysed. Relative densily, seasonal
inerdence und food preference were ascertaimed in 20 speeies. In potential vectors of human diseases
the ecological characters and classification of synanthropy are given.

This paper is a continuation of previous papers by Rohdendorf (1971), Gregor
(1972) and by Rohdendorf and Gregor (1973). It deals with imagines of those
species ol flies, which were baited during the year 1966 in Cuba on sanitary important
substrates and, for this reason, they eventually could be important as potential vectors
of Enterobacteriaceae or of other pathogenie agens. The aim of this paper is to ecologi-
cally characterize single species and to classily their synanthropy.

MATERIAL AND METHODS

The kind of baiting and sampling as well as other details are given in a previous paper (Gregor
1972). The malerial was determined partly by the author, partly. on the basis of seloeted specimens,
determined and revised by D. M. Ackland (Anthomyiidae), A. C. Pont {(Muscidas) and M. I. James
(Calliphoridar). Several specimens of Museidac remain undetermined, & new specics of the genus
Ophyra was reeently deseribed. Tn (he whole, 183 samplos were buited of the families conecerned
vielding 9637 specimens from Havana and 12 665 specimens from various Cuban provinees respeeti-
vely. with the execption of the provinee Camaglicy. For technical reasons, it is impossible to present
this matenal. ns o whole, in the form of o tabelar review. The author’s material was supplemcmed
by little samples collected by Dr. V. Cerny (in 1963) and by J. de la Cruz (in 1966). T cxpress my
gratitude to all the mentioned individuals, who contributed to this paper.

RESULTS

LI1ST OF STECIES

In species, which are generally distributed and common, no localities or data of
collecting are given. In those species, which were represented by a few individuals only,
and on which there are no comments in the text to follow, the bait, on which they were
sampled, is given. The speeies not mentioned for Cuba in the Catalogue of the Diptera
of the Americas south of the United States (Pont 1972, James 1970) are marked by
asterisk.
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Fanuly Anthomyiidae

Calythen micropteryr ‘Thomson, 1869.- Dot. 1), M. Ackland.

Prov. Pinar del Rio: Sierra do Cajalbana, 13 3, 67 ¢ 16, and 21, VI.; Sorea, 12 §, 88C 14, IV,,3 %
4. V1L, 1 &, 1 2 18, VIIL.; San Diego de los Bafios, 12 § 188 Q@ 23, 1IV., 2 @ 3. VIIL; La Guira,
2223, 111; Guajaibon, 73,6569 14. and 31. 111,56 5,452 3. V. — TProv. llabana: Habana -Marianao,
57 3. 921 2111 VIL; Santa Fé 2 9 10, VI.; Playe Santa Maria, 1 @ 6. ITI1.; Boea de Canasi, 1 3,
11 ¢ 2. 1V,; Cuatro Caminos, 19 14, 111, 154,709 20.1V_, 1 ¢ 18, VIIL.—Prov. Mutanzas: Jovclla-
nos, 1 3,129 26, 1LIT.; Varadero, 159 11, IV.—Prov, Las Villas: Playa Larga, 4 2 7. VII1.; Sierm
de Trimdad, 4 ¢ 30, VI—Prov. Oriente: Bueyeito, 10 2 14, VIT.; Guisa, 1 @ 16. VIL.: Bayamo,
69 13. VIL; La Gran PMedra, 1150 m a 4. 1., 2 ¢ 17. VIL

Family Muscidae

Fanvsa pusio (Wiedemann, 1830)—Det. A, ', Pont,

Prov. Pinar del Rio: Vidales, 1 3, 11§ 22, V1.; Soroa, 1 @, 6 ? 4. VIII.; San Diego de los Bafios,
412201V, 43,45 3. VIIL.; Guuymbon, 193, V., 14, 7925. V.. Prov. Habana: Habana—Maria-
neo, 16 4, 136 2 111 IX,; Cuatro Caminos, 3 4, 24 ¢ 20, IV., 1 4, 1 § 20. V,; Caraline, 34,19
14. VI.—-Proyv. Muatunzas: Arroyo Bermejo, 2 @ 29, VII. — Prov. Oriente: Barraneas, 1 &, 11 ¢
12. VI1.; Bayame, 1 3, 1 %2 13, VI1,; Bueyeito, 15 4, 18 @ 14. VII.; La Gran Piedra, 1150 m a. s. 1,
4% 17. VIIL.  VProv. Las Villas: Playn Larga, 8 3, 22 ¢ 7. VI1L.; Trinudad, 7 ¢ 20, VI1,; Sicrra de
Trimudad, 530 m ». =. L, 1 © 3. V]I,

Fannie ap. 1, bevjomini-group. - Det. AL (. Pont.

Prov. Minar del Rio: Vihales, 2 5, 59 22, IV. 686; Soroa, 1 9 14. IV, 1 § 4. VITI,, 1 £ 28, VI11.;
Guajatbon, 13, 2 ¢ 14,1 < 31 1IT., 18. 8 ¢ 25.V.; La Guira, 1 2 3, I1I,,.— Prov. Habunua: Habann—
Marianno, 1L, V., VL; Cuntro Caminoes, 2 9 21, 111, 1 § 20. TV.; Catalina, 9 5 14, VI.—Prov. Las
Villas: Trinidad, 8 ¢ 29. VI~Trov. Orviente: Buoyeito, 7 ¢ 14, VIL.; La Gran Medra, 1150 m, 1 9
17. VI1.; Gman, 29 14, V1 , :

Fannia sp. 11, gealeriogroup. Det. A, (. Ponl.

Prov. Orienteo: La Gran Piedr, 1160m, 1 © 17, VI

Musca domestica, Limnacus, 1758,

This speeies was observed overywhere in human dwellings. In free nature, on baits placed atl minimum
distunce of 200 m from humnn dwellings it was found on the following loealitics: Prov. Pinar del Rio:
Guajmbon, 1 3,12 25, V.—Tvov. Habana: Habana---Santa 1'é, 2 2, 13 € 10. VI.; Cuntro Caminos,
22 20.V. Prov. Lns Villas: Sierra de Trinidad, 520 ma. s 1., 1.3, 1 2 30. VI,

Morellia basalia (Waulker, 1852).--Det. A, C. Pont.

P'rov. Pinar del Rio: Sieren doe Cajalbana (Lo Mulata) 11 2, 54 § 16.—--21. V1.; Soroun. 14 4, 48 ¢ 14.
IV, 113,229 4. VIL; La Guira, 3 @ 3. 111.; Sun Thego doe los Banos, 74 3, 198 ? 23, 1V.; Guajaibon,
63714 111.23, 250 V., 1794, IX—Prov. Habuna: Habuna-- Marianao, 93 3, 137 @ 1L1.—IX.
Coatro Caminos, 5 4. 17§ 200 TV, 8 3. 6 ¢ 18, VIII.—Prov. Matanzas: Arroyo Bermejo, 2 4,4 ¢
29, VI, Prov. La= Villas: Sierra de Trinidad, 630 m, 12 3, 28 ¢ 30. VI. —- Prov. Oriente: Bueyvcito,
13,79 4. VIT.; Guisa, 16, VII,

Morellin Zsemiimurgtnate (Stein, 1918).—Det, A. C. Pont.

Prov. Pmar del Rio: Sierrn do Cajulbane (Lo Mulata), 6 .7, 54 @ 16, VL.; Soroa, § g, 60 9 14. 1V,
127 3, 357 © 4. V11 L.; San Diego de los Baios, 90 @, 168 ¢ 23, 1V.—Prov. llabana: Cuatro Caminos,
13 18. VIIL-—Prov. Las Villaa: Sierra de Trinidad, 520 w1, 8 3, 32 30. VI.- Prov. Oriente: Buey-
cito, 5 ¢ 14, VI1.: La Gran edem, 1200 m, 23 ¢ 17. VI

*Synthesiomyia nudiseta (Wulp, 1883). :

Prov. Pinar del Rio: San Diego de Jos Banox, 1 3,29 23. 1V, 29 3. VITL; Suroa, 18 ¢ 4, VILLI;
Guajaibon, 2 3, 2 9 26, V. Prov. Habana: llabana—Marianao, 58 4, 233 § III.—IX.: Playa
Santa Maria, 1 7 6, 11L; Cuniro Caminos, 1 © 20, V_; Catalina, 2§ 14. VI.; Jarueo, 2 2 15. IX. —
Prov. Las Villas: Playa Larga, El Maiz. 12 10, VITL: Trimdad, 62 29, VI.— Prov. Oriente: Barran.
cas, 1 © 12, VII.

*Ophyra aepescens (Wiedemann, 1830),

Isla de Pinoa: Rancho Kl Tesoro, 15. IV, 200 1V, 1963, leg. V. Corny.—Frov. Pinar del Rio: Vinales,
22., 24. VIL.; Sioren e Cajulbana (La Mulata), 16, VI.; Soroa, 4. VIIL.: San Diego de los Baiios,
23. LV, 3. VIII.; Guajaibon, 25. V.—I'rav. llabana: Habana—DMarianao, IT1.—IX.; Catalina,
14. V1.; Cuatro Caminos, 20. V.—Prov. Las Villas: Vlaya Larga, 10. VLIL; T'rinidad, 29. VI1.; Siorra
do Trinidad, 530 m, 30. VL—Prov. Oriente: Barrmneas, 12, VIT.; Bueyeito. 14, VII,

*Ophyra cubana Gregor, 1974,

Prov. Pinar del Rio: Vinales, | 4, 26 ¥ 22, VI.; Soroa, 1 §, 2 § 4. VIIL.: Valley 7 ki N San Dicgo
de los Bafios, 16 8, 44 9 23. 1V., 23.59 3. VIII. Prov. Las Villas: I'mnidad, 1 © 29. VL.; Siorm
de Trinidad, 630 m, 1 ¢ 30. VI.; Playa Larga, 22 7. VI1I.—Prov. Oriente: Bueyeito,2 4, 2 £ 14. VII.
*Gyminodia arcuata (Stoin, 1898). Baired in all Jobalities studied.

*Gymnodia debilis (Williston, 1896). -~ Det. A, C. Tont.
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Prov. llabana: slaughter-house J. A, Mello, manure, 1 & 10. 111.; Habana—Marianao, 1 0TI
4214 111,39 16. I11., 1 € 29. T11., 1 § 7. VII.— Prov. Pinar del Rio: Soroa, 1 ¢ 4. V1ll.—Frov.
Las Villas: Playa Larga, 29 7. V1I1.; Sierra de Trinidad, 530 m, 1 2 30. VI.—Prov. Oriente: Bueyoeito,
19 14. V11.; Guisa, 4 J, 85 ¢ 15. VI.

Atherigona oriendulis Schiner, 1B68.. Rev. A. C. Pont.

Prov. Pinar del Rio: San Diego de los Bafios, 3§ 23. IV., 3 § 5. VI1I; Guajaibon. 49 3. V., 80 2
25. V., 19 4. Vill.—Prov. llabana: llabana—Maranao, 111.- TX. 125 ¢; Cuatro Caminos, 13
21. 111, 6% 20, V.;: Catalima, 19 14, Vi -T'rov. Oriente: Barmneas, 7% 12, V1I1.: Bueycito, 39
14. VII.

1Mydaea sp.- Det. A, C. Pont.

Habanu- Marmnno, 39 11 111, (on freces).

Myospila obsoleta (Braver & Bergenstamm, 1891).—Det. A, . Pont. Prov. Pinar del Rio: Viiulos,
3222 V1.; Soroa, 6 3365 4. VILL.,, 1 £, 10¢ 28, VIIL; San Dicgo de los Banes, 21 g, 13 2 23, 1V;
Sierra de Cajalbana (La Mulata), 5 &, 41 2 16, VL.: Guujaibon, 1 5, 69 14, I111., 1 5. 82 3. V. - Prov.
Lus Villas: Playa Larga, 3 8, 7 ¢ 7.—9. VII1,; Playa Larga (I Maiz), 3 9 10. VI Swerra de Triandad,
530 m, 22 30, V1I.—Prov. Oriente: La Gran Pieden, 1200, 15 2 17. VIL

Graphomya maculata (Scopoli, 1763).

I'rov. Habana: Habana—Marianao, 1 § 29, 1V., 1 9 10. V1.

* Limnophora narona (Walker, 1806).- Det. A, €. Pont.

Prov, Habana: Hubana, slaughter-house J. A, Mello, 1§ 10. 111, (manure).

*Neodexiopsis sp.—Det, A, C. Pont,

Prov. Las Villas: Sierra de Trinmidad, 530 m, 1 3 3 ¢ VL.

Neomuscina Prafoscutellala Dodge, 1955.—Det. A, C. Pont.

'rov. Pinar del Rio: Vinales, 8 3, 112 22, VI1.; Viinles - Santo Tomuis, 2.2, 22 24, IV.; Soroa,
2914, 1V, 63. 57 4. VIII.: Ban Diego de los Banos, 2 4, 5% 3. VI11.; Sierra de Cajalbana (La
Mulatn), | $.8 % 21. VL.; Guajnibon, 393.V , 13 25, V.—Prov. llabana: Catalinn, 3 4, 39 14. V].—
I'rov. Matanzas: Punto Escondido, 1 & 10, IX . —Prov. Lag Villns: Playa Larga, 21 &, 189 9. VI11;
Playa Larga (l6l Maiz), 27 &, 24 € 10. VI111.; Trinidad, 3 3, 179 20. VI.—Prov. Oriente: Bueycito,
43, 159 14, VIT.; La Gran Piedra, 1150 m, 29 17. VII.

Cyrioneurina rescita (Walker, 1861).—Tet. A. C. Pont.

P'rov. Pinar del Rio: Sierra de Cojalbann (Lo Mulata), 19 21, VI, (Facces).—Prov. llabann: Cuntro
Caminos, 4 ¢ 21, 111, (fneces).—Prov. Las Villas: Playa Larga, | ¢ 9. VIIL, (facess); Plays Larga
(Kl Maiz), 1 &, 5 ¢ 10. VIIL., (facces, ment),

Neomusca sp.- Dot (A C. Pont,

Prov. Habann: Habana—Marianao, 19 2, V1., (old liver).

Fumily Calliphoridae

Chloroprocta idioiden (Robineau-Desvoidy, 1830).—Det. M. Z. James,

Prov. Pinar del Rio: Soroa, 1 4, 29 4. VILL; Sievra de Cajalbana (La Mulata), 2$ 21. V1.—Prov,
Habana: Habana—Marianao, 29 30, V., 19 7. VL., 1 ¥ 16. V111.; Catalina, 1 © 14, VL.—P'rov. Las
Villas: Trinidad, 206 3, 239 29. VI.; Siorra de Trinidad, 530 m, 4 3 30, V1. Prov. Orionte: Guisa,
1R:18. VI

Cochlivmyin macellavia (FFabricing, 1775) and

Cochlivimyia aldrichi Del Ponte, 1938, — Both the speews wore observed practieally every where,
reaching altitudes of nhout 1200 m o. s. L., (La Grean Piedra, Prov. Oriente).

Cochliomyio minima Shannon, 1926,

Prov. Pinar del Rio: Viimles-—Santo Tomas, | .19 23, VI.; Soroa, 2 4. 3 2 1. VIIL; Sierra de Ca-
jalbana (l.a Mulata), 4 2 16. VI.: San Diego de los Banos, 24, 27223.1V., 443,69 3. V111.; Gua-
jvbon, | 5 14, 10T, 123, V., 1 3. 1 € 25. 44V.—Prov, Habana: Habana— Marianno, 1 3, 1 ¢ 15.
L., 12 9 VIIlL.—Prov. Las. Villas: Cayo Lanzanillo, 82 12, 111, 1965, (leg. V. Corny); Cayo
Largo, 7% 28. TV, 1966, (leg. J. de Ia Cruz); Playa Larga, 1 3 7. VII1.; Playa Larga (El Maiz), 1 3
10. VITI.; Sierra de Trinidad, 630 m, 29 30. VI.

Tucilia (Phaenicia) cluvia (Walker 1894).

Prov. I'inar del Rio: Guajaibon, 6 § 25. V.—I'rov. llabana: Habana —Marianao, 53 4. 126 ¢ 111.
to 1X.; Cuatro Caminos, 5 . 6% 21. V.—Prov. Oriente: Barranens, 79 12. VII.

Lueilia (I"haenicia) feximia (Wiedemann, 1830).

Prov. Pinar del Rio: Soron, 4 $, 165 14.1V, 21 35,4994, VI111,,1 &, 1 § 28. VIII,; Sierra de Ca jalbana.
34, 409 16. V1.; San Diego de los Banos, 2 3, 199 23. TV,; 1§ 3. VIIL,; Guajaibon, 19 14, 111..
14,2393.V., 13,3225, V.—Prov. Hnhanu: Habana—Marianao, 78 &4, 560 9 Ill.-—1X.; llabana
Santa Fé, 39 10. VL; Cuatro Camimos, 23 20. V., 13, 17 18. VIIL,; Cutalina, 4% 14. VI.—Prov.
Matanzas: Boea de Canasi, 19 4. VIII.—Prov. Las Villas: Playa Larga, 23 7. VIIL; El Malz,
3210. VIIL; Trinidad, 2 4, 1 2 29. VL,; Sicrra de Trinidad, 530 m, 25 &, 61 § 30. VL.—Prov. Oriente:
Bueyeito, 1 &, 49 14. VII.; La Cran Piedra, 1150—1200 m a. s. 1., 57 ¢ 17. VIL.—Pinar del Rio:
Rancho El Tesoro, XXXX, log. V. l','eruj.
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* Lucilin (Phaenicia) cuprina (Wiedemann, 1849),

Prov. Habana: Habana--Marianao, 1@ 23. V., (cow liver), 1 8, 22 18. 11IT., (meat),

Note: A few samples are addoed, collected by other methods than by baiting, including hacmatopha-
gous ur symbovine species.

Family Museidae

*Orthellia caesarion (Meigen, 1826).

Prov. Pinar del Rio: Valley 7 kin N from San Diego de los Bafiog, 300 m, 2% 23. IV., cow dung.
*Haematobia drritana drritans (Linnaeus, 1758), sensu Zumptu, 1973,

Prov. Habana: Habana- Marianao, 1 2 18. 111., (on cow); Bollo Indio, 4 3, 19 14. T11.

*Stomoays calcitrans (Linnaeus, |7568).

Prov. Habana: llabana—Marianao, 1 & 18. 111., (on cow),

TAXONOMICAL NOTES

Several species of a doubtless sanitary importance remained unidentified, or their
identification is only preliminary. I thercfore give, on this place, their short descriptions
together with figures of their most important diagnostie characters. This should make
it possible to identify them later and without a necessary study of the original material.
Fannia sp. 1, (of the benjamini-group of Chillcott, 1960).

Male. Head—Frontal bristles 8—9, regular. Parafrontals silvery, their widest parl
corresponding to 4/5 of the 3rd antennal segment, paralacials narrow, bare. Ocular

Figs. 1
omited); 2 Morellia Psemimarginata Stein, 2 a — hypopygium and 6th sternile ventrally, 2b —
tho end of 2nd femur dorsally; 3 Fannia ep. I, hypopygium and 5th sternite ventrally; 4 Lueilia
feximia (Wied.), 48 — cerci und surstyhi posterally, 4 b cerei laterally, 4 e — hypopyginm laterally,
4 d — aedengus.

4. Male genitalia of: 1 Neomuscina ‘rufoscutellate Dodge, hypopygium, lateral view, aedeagus
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interdistance 1 plus 1/3 of 3rd antennal segment. Antennae ochraceous, 3rd segment
+ brownish. Palpi yellow, subspatulate. Thorax—denscly grevpollinose, the median
vitta and the very broad lateral vitta dark brown. Bristles pra short, not diffe-
rentiated from microchaetae, acr-mi in three irregular rows. Abdomen — second and
third segments <+ translucent yellow, median vitta brown, anterally darker, lateral
spots big, indistinet, dilated towards hind margins of tergites. Preagenital segment
ferruginous, pollinose. Wingsvery light brownish, veins ochraceous. Legs—predomi-
nantly brownyellow, all tarsi dark brown, t, slightly club-formed, ventrally densely
and shortly pubescent. Chactotaxy without special thorns or tufts. Hypopygium as in
Fig. 3, ochraceous, 5th sternum grey-brownish with one yellow spot medially.

Female. Dark spots on abdomen less distinctive; paired, yellow, well defined spots on
2nd—>5th abdominal segment may be reduced in some individuals. Legs darker, as
a rule, than in males.

Morellia ?semimarginata (Stein).

Body black, intensive green shining, only the acrostichal pronotal strip pollinose, Wings
spotted: transverse veins infuscated, ty with a rounded spot followed by a broad shade
reaching subcostal cell. Hypopygium as in Fig. 2.

Lucilia (Phaenicia) ?eximia (Wied.)¥)

According to James (1970) 5 species of the genus Lucilia (s. 1.) are known to oceur in
Cuba. In our materials, besides the simply determinable L. cluvia L., there are numerous
specimens of some other species, which may be identified, only with reservation, as L.
eximia (Wied.). The differences, when compared with diagnoses, key characters and
figures in Hall (1958) and Aubertin (1933) appear to be following:

1. Second tibia with only one ventral, 2 posteral and 1 anterodorsal bristles, the dis-
tinctive pd being still absent.

2. Lower squamal lobe and the marginal part of upper squamal lobe are pale brownich,
not “‘brown”.

3. Basicosta not “brown to brownish black™ (Hall), but pale yellow to brownish,
newer brownish black.

4. ITn male genitalia (I"ig. 4a—d), the paralobi, in a lateral view, are strongly convex
backwardly (contrary to figures in Hall and Aubertin), fore parameres are apically
dilated to form a slender projection and, thus, not broadly triangular shape as in fig. F,
pl. 24, in Hall.

Musca domestica L.

Hennig (1962) believes that there do not exist immediate historical relations
between the New World and the Old World subtropical to tropical populations of M.
domestica, which are given the name vicina. As far as I am able to state, the Cuban
populations are phenotypically conform with the vicina form of the Old World. Our
material is too limited in male specimens, which makes it impossible to study it from
biometrical point of view.

*) Shortly before finishing the manuseript of this paper, M. T. James described Lucilin retroversa
James (James M. T., Two new species of Phaenicia from the West Indies (Diptera: Calliphoridae).
Proe. Ent. Soe. Wash. 73: 381—385, 1971) from Cuba, basod partly on my own material. For the
case I could dotoet some practical characters between the fernales of L. eximio and L. retroversa,
I should try to identify all the specimens of my Cuban collections and to publish in a next paper on
C'uban Diptera.
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Table 1. The composition of the fauna of Anthomyiidae, Muscidae and Calliphoridae in various

habitats in Cluba.

Habitata: 1 + 2 — tropical forest, 3 — partially deforcstod forest for grazing, 4 — bush, pasture.
land, 5 — coastal bush (no grazing), 6 — seashore (no grazing), 7— pasturc-land with intensive
suburban aroa of Ilavana. The numbers represenl. the average number
of individuals baited within one hour. 4+ = less than 1 apecimen in an hour. Faeces above, ment.

grazing, 8 — pinetum, 9

bolow. See text and my previous paper (Gregor 1972).

Habitat 1+2; 3 1 5 | e | 7 8
Number of samples 17 i 9 11 4 3 4 183
< Calythea micropteryx 13 260 43 9 5 3 42 | 55
—— — = ma S s =E: +
Fannin pusio 1 ' 9 3 i
- 69 | 110 18 6
Fannia sp. 1. 1 42 1
L4 261 " 3 2 1
Musca domestica i -+ -+
) _ i _ 2 20
Morellia basalis 13 250 14 4 16
= ot L N +
Morellia? semimarginata 3 300 1 30
| 17
‘g Synthesiomyin nudiscla | 1
2 | 1 10 9 e 9
E Ophyra aenescens 2 2 |
- 23 270 17 17 2
Ophyra cubana 8
52 116 —
Gymnodio arcuata 32 115 26 -+ 5 9 66 | 14
8 9 ! {
Atherigona orientaliy |- |- 1
SR 2 7 an _ 2 ! 1
M yospila absoleta 10 N2 - 23 |
3 i
Neomuscina rufoscutellnia 1 5 12 2 |
04 10 14 22 B
Cyrtoneuring resciln 3 11 2
I
Chloroprocte vdiiden 2 1 i 3
Cochlioniyia maccllaria 1 9 4 b 3 13 9
g 130 | 280 190 1 2 | 63 35 95
F | Cochliomyia aldrichi 4 1 4 1 2 S
- 30 72 10 2 3 16 114
',-,—.':': Cochliomyia mintinae 1l 2 ‘
3 9 21 & 5 |+
Lucilia cluvia 5
2 4
Lucidia ?eximin 3 86 21 22
I o C10 13 11| |2 | 2

A. = Anthomyiidae
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CHOROLOGY

Similarly as in a previons paper (Gregor 1972), I am trying to compare the compo-
sition of fly-populations in various habitats, which are characterised in the paper men-
tioned. The result (see Table 1) appears to be a very approximate picture of true
relation only, which is duc to limited number of samples and to scattered data of
sampling. The habitat Nr. 9 only (suburban area of Havana) is representatively char-
acterised as far as number of samples is concerned. Despite of this [act, the schematic
representation makes it possible to state certain phenomenons.

1. There exist obvious qualitative differences in species spectra:

a) Forest habitats (biocenoses) are the richest localitics, especially if influenced by
anthropurgic factors. Most spccies of Muscidac reached their highest densities in this
sort of habitats.

b) Non-forested habitats (seashore, pasture-land) are considerably poorer, missing
characreristic or dominant species (the relatively rich represented Cyrtoneurina rescita
in habitat 7, is probably exceptional).

¢) Anthropobiocenosis (habitat 9) is, contrary to forest biocenoses, poorer in Muscidae,
both in qualitative and quantitative respect.

2. Affinity of individual species to different habitats.

u) In most speeies, it is possible — at least approximately — to define their ecotopy and
the degree of their synathropy (detailed data are given in the characteristics of single
species, in this paper).

b) Only two species could be observed to be more abundant in Lthe anthropobiocenosis
than in more natural habitats: in Cockliomyia aldrichi, there exist only quantitative
differences, which characterise this species as a hemisynanthrope inclining towards
eusynanthropy, and Musca domestica vicina, the behaviour of which, in Cuba, is
purcly cusynanthrope.

SEASONAL INCIDEXNCE

The seasonal changes of incidence in tho 9 most important species are shown in
Fig. 5, where the average numbers of individuals are given. They were baited in periods
of fourteen days, from March to September 1966. More detailed data on conditions of
weather during this time are given in a recent paper (Gregor 1972).

The schematic representation indicates distinctive quantitative changes in the
density of imagoces during this period. mainly concerning the dominant spe <es of the
genus Cockliomyin. In all the four species of the family Calliphoridae the 2T i hetween
culminations of density is nearly equal (about three months) and coineicing in time.
Musca domestica and Ophyra aenescens show one distinetive peak (gradation) in May and
June; in the end of winter and in the end of summer, too, the indication of increasing
abundance interrupted by zero values is visible. (ymnodia arcuata and Alherigona
orientalis show - similarly as all other species of the speetrum —the decrease of abund-
ance in the begining ol spring and a less distinctive gradation, when compared with
Calliphoridae, one month later in summer. A low but nearly constant abundance during
spring and summer is seen in Syathesiomyia nudiseta. A completely different course of
abundance may be scen in Calythea micropteryz with its maximum in March when it
was a dominant species and with the following strong decrease since the middle of spring
to the complete absence of this species in the end of summer.

We may observe profound changes of population density, the causes of which I hope
to partly explain in my next paper after identification of remaining families of flies
and after confrontation with meteorological data.
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CHOICE OF FOOD 1IN ADULT FLIES

It this chapter, 1 am trying to characterize, for each species, the register of food
sources indicating indirectly the ability of possible vectoring microbes, and, on the
other hand, the preference of the two main categories of food in adult flies — namely
faeces and decaying meat.

Table 2. The attraction of various types of bait to Anthomyiidae, Muscidas and Calliphoridae at
a timo baiting. Females above, males below. (See text.)

-~

e Oldmeat, | Old | R oo
Species = _ (mixture) cheeze S dung {mango)
[ - et I | | . Bl
. Calythea micropteryx i 5 8
| | 1
- Fannia pusio 2 1 1
Fannia sp. 1 4
I Musca domestica 6 1 1
1 | 4
Morellia hasalia 2
2
Synthesiomyia nudiselo 2 2 1 1
2
Ophyra aenescens 1
- Qymnodia arcuatn 1 6 | 6
; |
| Atherigona orientalis 1 .
| Cochliomyia macellaria 20 1 +
a 1 | 3
-_— piyoe o ey | 1] - ———— e .- ——— . - :- . G e | e ——— - —
U'ochliome o' wirichi 41 3 . b ‘l
16 2 |
Lucilia cluvia 1
1 i
Lucilia ?eximin 1 6 l 4 1 |
5 | 4
: | - —
Total 98 23 27 17 20
Number of species 9 5 7 4 4

In case of only one sex collectod only females are represented, except for Ophyra aenescens.
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Table 2 indicates the results of four-hour baiting on live different substrates, which
took place in the garden of the Biological Institute in Havana between 9.00 a.m. to
1.00 p.m. on April 5th, 1966. It was partly cloudy with a maximum temperature of 30 °C.
The traps were placed at 10 and 20 m from one another. The results of this short-lasting

-— L]
— o~ o - o ™ [ ] ‘l- l';l | I -
BT T ER S T I T SO R
= =Z Z2 >> >335 55 X
Calythea micropteryx -— [

Musca domestica —

Ophyra aenescens — —

Synthesiomyia nudiseta — *

Gymnodia arcuata -~ M_*

Atherigona orientalis  — gy r

Cochliomyia macellaria —

100—

50—

Cochliomyia aldrichi @ -

Lucilia cluvia =

Lucilia 7 eximia —

Fig. 5. The seasonal fluctuations of the most important synathropic species of Anthomyiidae, Mus-
cidae and Calliphoridae, frormn March to September 1966, in Havana. (Sco text).
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Table 3. The attraction of various types of bait, A comparison of the abundanes of Anthomyiidac,
Muscidue and Calliphoridae trapped belween March to Seplember 1966 in stationary loeality of
Havana. The numbers ropresent the average number of individuals haited within one hour (females

above, males below). -} = less than | specimen in an hour.
e el = S e . T — ——re
B S . | Tinnod - Old human !
o« chAB Old beef | Old beef  meat | 17N | e,
Species TR meat, liver  of big fnecon (24—32
...... L : moluscs hours)
_____ S i oo
Calythea micropleryx | 97 14
; b 1
~ SURSIRERRE LI LA SRS S SR |
Fannia pusio 6 5 5 | i l |
| vl | r
Fanniu sp. | j 1 | -+ 1 i !
ey el ST S - S 8 ML —
Musca domestica 1 ' K3 32 I 1 i‘
l I ! ;
Morellia basaliz ' 15 7 ‘
l 8 | 8
|
SNynthestomipiee vudiscta - 8 5 I 1 | 1 |
2 ' - + |
. = e rees e — o e (T - _...i._ —
Ophyra acnescens 1 ‘ 4 9 | i
- 2 | 12 | ' !
Gymmnadin wrewala i ' ‘ 20 i a I’
2 I 1
_ . R Joomer —
Atherigona orientulis | 6| 10 9 | | ;
W I [ B R e 1
Chloroprocta idioiden | | 1 | i | %
Cochliomyia macellarin ‘ D 95 1v4 l 4 ’ ) i
8 | 35 25 2 1 !
S — i e (N ML B Rl S MR
Cochliomyic aldrichi 31 | 186 w7 | 6 | 3
15 02 67 I 2 | 2
Lucilia cluvia ‘ 3 1 | 4 1 '
|
| ! I 1 |
" T R R e B s g ) SIS S L e !
| Lucilia ?eximia ' | v R L ]
. ol | 3 !
| I | | |

In case of only one sex collocted, only females are represented,

test. arc limited as for their representativeness. As far as single species ure concerned.
the widest trophical potency was shown by Lucilia Zeximia, Synthesiomyio nudiseta
and by Coclliomyia macellaria and ('. aldrichi. 1t is interesting to note the differcut
behaviour of C. macellaria and C. aldrichi towards cheese and fruits. It is impossible
to strictly eliminate schizophagous (carnivorous) species, as they mostly visit, at least
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facultatively, other substratez. Only in coprophagous species Calythea micropteryx and,
to some degree, also in Gymnodia arcuata, a strict preference of faeces could be observed.
A very characteristic combination of meat (7 individuals) and fruit (5 individuals) is
seen in Musca domestica being less distinctive also in Cochliomyia macellaria. From the
viewpoint of attractiveness, meat was in the first place, followed by Jaeces and cheese,
cow dung heing attractive obviously for distinetly coprophagous species (7. microplerye
and (. arcuala.

0 50% 1002, 0 50 100%
A J

Calychea micropteryx s

7,

Fannia pusio %% |

Fannia sp. | % | F—— : I/IW/I 7z
Musca dorestica s % mfﬂ'm AAI uﬂ%ﬁ
Morellia basalis Yo

Morellia 7 semimarginata o

.,'-"-' //%/;;;/ ;/ ;.;f/ ; . ;;;; iggggja

SALLSSLAL S S AATLL LS TP LS 1 LSS LSS S LSS TF D
Ophyra aenescens o B e A

Ophyra cubana e s — W/’?f
- O

Gymnodia arcuata
Gymnodia debilis

Atherigona orientalis

Synthesiomyia nudiseta 5

Myospila obsoleta 2o

— = ST AT N

Neomuscina rufoscutellata?p | - —) WA
Cyrtoneurina rescita T - —%
mzfgzgllggg%éa

W/IIIIII SIS A /;WIIMIF/J'I/

Chloroprocta idividea S | P 72 /

£5

Cochliomyla macellaria Qg //’/W i W
. i SATII P /, G A A AIIIP AP I I I

Cochliomyia aldrichi o (57 Jé’ﬂl/ﬂﬂlf m TIITIA TSI S I IIII I SIS I I I IS

Cochliomyia minima 90" I 54
Lucilia cluvia m 77
Lucilia ? eximia 90" T T P -

B facces (77771 meat

Fig. 6. Relative abundance of Anthomyiidae, Muscidae and Calliphoridae on tinned meat and human
facees. Loft Havana, right diverse localitics in Cuba. (See text). ! = less than 20 specimens.

In the Table 3 the attractiveness of various types of baits (substrates) for blowfly and
muscoid fly species during a totul of half a year is given. In visiting various sorts of
meat only little quantitative differences are visible. Uhe only striking phenomenon is the
complete absence of the genus Luciliz (s. 1.) on beef meat. (The difference between
meal and facces, as categories, is best visible in Fig, 6.) The next important and interest-
ing phenomenon is the fact that faeces remain attractive as long as three days. Qualita-
tive and quantitative differences in frequenting fresh and one-day-old facces are not
representative. In old faeces the spectrum of visitors is missing species frequenting
faeces more or less facullatively only (Fuannia pusio, Fannia sp. 1, Musca domestica
and Atherigona orientalis). In obligatory coprophagous species the decrease of attractive-

67



ness is striking in Calythea micropteryx and Gymnodia arcuata, less distinet in Morellia
basalis. Cochliomyia macellaria and C. aldrichi do not discriminate between fresh and
old faeces and the number of Lucilia ?eximia increased, morcover, in old faeces reaching
high abundance on this substrate up to get dominant on it.

Fig. 6 is a comparison of discrimination between decaying meat and faeces in single
species, based on our materials, as a whole. In Calliphoridaé, there do not exist cleancut
visitors of one of these two substrates, whereas the spécies of the genus Cochliomyin
and Chloroprocta prefer slightly meat to faeces. In Muscidae (and Anthomyiidae), there
exist, in the contrary, quite cleancut categories: genera Morellia, Myospila, Gymnodia
and Cyrtoneurina comprise strictly coprophagous representatives, Ophyra and Neomus-
cina are strictly carnivorous, Atherigona orientulis and Synthesiomyia nudiseta prefer
slightly meat to faeces. Musca domestica appears, in this case, to be distictly carnivorous,
only 4—5 9, females visit also faeces, males being absent from this substrate. They
also oceasionally visit other substrates.

Table 2 is of locally and phenologically limited value, since it is based on less numerous
material. Contrary to this, in a long lasting average (Fig. 6, Table 3) there are some
striking differences between individual samples concerning selection of substrates. This
is specially the case of both the specics of Lucilia (cluvia and ? eximia), less distinctively
also of the species of Cochkliomyia and Musca domestica. In Fig. § L.? eximia appears
to be rather striking, since it rather alternated in frequenting meat and faeces. For
example, in the second half of March and in the first half of May as well, L. 7 eximia
frequented meat only, since this time to the end of June, they frequented practically
faeces only. Ln the first half of March, males of this species preferred strictly faeces,
females preferred meat. In Cochliomyia macellaria and €. aldricki, a similar phenomenon
could be observed, males and females visiting during the second gradation (in May)
meat only, and as long as one month later they also appcared on faeces. 'I'he same was
the case during the third gradation.

CLASSIFICATION

. Calythea micropteryx Thoms. Limited communicative hemisynanthrope and symbho-
vine, distinetly coprophagous, mostly on fresh cow dung. It characterizes the spring
aspect of fauna being, in March, mostly the absolutely dominant dipteron on cow dung.
In summer months its occurrence appears to be latent. Sex ratio of females to males
w1b6 1.

2. Fannia pusio (Wied.). Communicative hemisynanthrope, preferring meat to faeces.
Rather stenotope, preferring forest eubiocenoses where it belongs to dominant specices.
Maximum occurrence in high summer. Sex ratio varies, females are mostly prevailing.
3. Fannia sp. I. Communicative hemisynanthrope, slightly preferring meat to lacces,
but also liking cheese. In anthropobioecnoses nearly missing, but frequently dominant
in lorests. Females distinctly prevail.

4. Musca domestica L. Communicative eusynanthrope. In samples taken outside
buildings it prefers meat, mainly intestine, but visits also fruit, whercas on faeces it
appears occasionally. Trophically and ethologically, it greatly resembles the nominate
M . domestica domestica of temperate zone, outside buildings. Urban populations are less
dense, they got comparatively abundant in May. In free nature no free-living populations
could be observed. Tn samples, females distinetly outnumbered the males.

5. Morellia basalis (Walker). Weakly communicative hemisynanthrope, obligatory
coprophagous, but not visiting beef faeces, liking also cheese. Probably skinophilous. It
prefers habitats with vegetation of trees and shrubs, being often dominant in thin
forests. Maximum flight between may to August. Sex ratio in equilibrium.
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G. Morellia ?semimarginate (Stein). Weakly communicative hemisynanthrope, obliga-
tory coprophagous and probably skinophilous, being sometimes dominant in thin
forests of higher elevations. Missing in anthropobiocenoses. Sex ratio varies, mostly
females are prevailing.

Synthesiomyia nudiseta (Wulp). Communicative hemisynanthrope preferring meat,
but liking also cheese, being less frequent on human faeces. Eurytopic with very balanced
abundancy and frequeney during the scason and not tending to gradations. Females
strongly prevail.

8. Ophyra aenescens (Wied.). Weakly communicative hemisynanthrope, visiting obliga-
torily various sorts of decaying meat, but scldom on human faeces. Tt prefers forest
habitats, where it belongs to dominant species on meat, less abundant in anthropo-
biocenoses. A weak increase in numbers was observed in the end of May. The sex ratio
may rather vary, but it is rather equal, in average.

9. Ophyra cubana Gregor. Weakly communicative hemisynanthrope, visiting obligato-
rily meat, exceptionally human faeces. It only occurs in forest habitats representing
there mostly a very abundant species. Female sex prevails. Probably a species endemic
to Cuba.

10. Gymnodia arcuala (Stein). Communicative hemisynanthrope and symbovine,
visiting mostly human and beef facces, facultatively meat and cheese. Burytopic,
probably herbicolous species, being subdominant to dominant all the season on pastures.
Females visibly prevail to males.

11. Atherigona orientalis Schin. Weakly communicative hemisynanthrope, visiting
obligatorily meat and facultatively facees. Eurytopic, less frequent and mostly not
abundant. Most numerous in June and July. Only females could be baited.

12. Myospila obsoleta (Brauer et Bergenstamm). Weakly communicative hemisynan-
thrope visiting human facces, not observed on cow dung and facultatively on meat. It
is confined to forest and pasture forests, where it is getting subdominant in summer;
missing in anthropobiocenoses. Sex ratio varies, mostly females are prevailing.

13. Neomuscina ?rufosculellala Dodge. Communicative hemisynanthrope, preferring
meal, and cheese, being exceptional on human faeces. It accompanies forest eubiocenoses,
being frequent and abundant, on meat often subdominant. Not observed in anthropo-
biocenoses. Females distinetly prevail.

14. Cyrtonenrina rescita (Walk.). Weakly communicative hemisynanthrope, visiting
abligatorily human faeces. Rather infrequent and not dominant, not observed in anthro-
pobiocenoses.

Chloroprocta idioidea (R.—D). Communicative hemisynanthrope, without distinctive
trophical preferrence (meat, human faeces and fruit). Less frequent, being abundant in
scldom instances only. Psychrophilous, being on the wing also if it rains. Sex ratio varies.
16. Cochliomyia macellaria (Fabr.). Communicative hemisynanthrope preferring
meat to human faeces, but liking fruit. Heliophilous and thermophilons. Striking
differences of local and phenological character exist in density, gradations repeat
alter 2—3 months. Eurytopic species, avoiding larger areas without vegetation, Maxi-
mum occurrence in the second half of May. Sex ratio of females to males is 3.5 : 1.
17. Cochliomyia aldrichi Del Ponte. Communicalive hemisynanthrope inclining towards
ensynanthropy. It prefers meat to husnan faeces, likes cheese. Heliophilous and thermo-
philous. The periods of gradations similar as in C. macellaria. 1n free less abundant, but
m suburban and urban areas more numerous than . macellaria. Maximum occurrence
in second hal¥ of May. Sex ratio of females to males is 3 : 1.

18. Callitroga minima Shann. Communicative hemisynanthrope, preferring slightly
meal to human faeces, but liking fruit, too. This species is confined to eubiocenoses
being less frequent and only scarcely abundant. Females mostly prevail.
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19. Lucilia cluvia (Walk.). Communicative hemisynanthrope, inclining possibly towards
cusynanthropy. It prefers fresh human faeces Lo older faeces and to meat. Tn free nature
rather rare, never observed in forest biotopes and never abundant. Sex ratio varies,
mostly females are provailing,
20. Lucilia ?eximia (Wied.). Communicative hemisynanthrope distinetly preferring
human laeces to meal, being rather lrequent on one-day-old faeces, representing there
a dominant species, but frequently also on cheese and fruit. On certuin occasions,
hll(ld.l'll changes in the preferrence of facces to meat could be observed. An eurvtopic
species, hut visibly more abundant in eubilocenoses of forests or in habitats with rich
vegetation. Sex ratio strongly varies, females prevail (5 : 1), in average.

SUMMARY

By the method of baiting outside buildings and in free nature in different localitics
of Cuba the material of more than 22 thousand flies of the families Anthomyiidae
(L species), Muscidae (20 species) and (‘a,lliphul idae (7 species) was collected, between
March 3rd to Septembre 15th 1966. Nine species of them are first recorded from Cuba,
one species is new to science

About 20 of these spncics may be climinated as synanthropes. Of these, only one
appears to be cusynanthropic (Musca domestica), the remaining being hemisynanthropie,
of which Cochliomyia aldrichi and Lucilia cluvia are weakly tending towards eusynan-
thropy.

Under suburban conditions, as a rule, Cochliomyia aldrichi appearcd predominant
(together with C. macellaria. in some instancies), Musca domestica playing obviously a less
important role. The remaining species, mainly of the family Muscidae, are more or less
confined to the presence to vegetation. Quantitatively and qualitutively, the richest
habitat is represented by the tropical rain forest, slightly influenced by grazing and/or
by anthropurgic factors. The habitals lacking the vegetation of trees and shrubs are
both qualitatively and quantitatively poor in Calliphoridae and Muscidae — contrary
to Sarcophaginae (viz. Gregor 1972). Five species of Muscidae and one species of

‘alliphoridac were absent {ronm anthropobiocenoses helonging obviously to the compo-
nent of coprophagous and cadavericolons reducers of the original Cuban eubiocenoses.

During the period studied, it. was possible to observe, in most species, considerable
changes of abundance, resembling often periodical overpopulations of flies within the
time of about three months. Specifically different seasonal dynamics was observed in
the. Anthomyid Calylhea micropteryx, which was the predominant coprophagous species
during May, but which nearly eompletely disappeared during the summer.

In all the species, the food-preference of adult flies was followed. [n Muscidae and
Anthomyiidac, the flies ure usually definite coprophagous or schizophagous, in Calliphori-
dac, the members of Chrysomyinae (Cockliomyia, Chloroprocta) prefer meat to human
faeces, contrary to the species of Lucilia. Cow dung was obligatorily visited by 2 species
only. Musca domestica vicina appeared schizophagous visiting only exceptionally human
faeces (outside buildings), similarly as its nominate form of the Temperate Zone.

All the chorological, ecological and trophical data, concerning or illustrating possibly
the character of synanthropy in the single species, are incorporated into the classifieation
of the most important species. Similarly as in Sarcophaginae (viz. Gregor 1972) and
for the sume reason, it was impossible to express the grade of gynanthropy in the single
species by a form analogical with Nuorteva’s “index of synanthropy” (Nuorteva
1963, p. 31).
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CHITAHTPONIHN N MY>X CEMENCTE ANTHOMYILIDAE,
INCALLIPIHHORIDAE (DIPTERA) HA RVYDE

MUSCIDAE

@. Tperop

Peaove. RBAJIHTATHRRO 1 KBAHTUTATHRIO NPOAHLHENPORAH savrepiaa 22 302 myx cemeiiers
Anthomyiidae, Muscidae u Calliphoridae, coGpannntit 8 aopymas na KyOe s 1966 1. N 20 pijon
NETAHOBACIEL OTHOCHTC LI WAOTHOCT L, CC30MIGNE BCTPCHEACMOCTL B NPELHOMITACMA 1.
NOMYN = HOTEMUECTEIN NEPeHOCHIKOR GOACIHET MEIORCKA JEHI OROJI0TIMeC Kad XapisTe
JHCTHED 1 KIacc puisniis cHganTpon,
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A large number of arthropods is of medical
and cconomie iuportance throughout the world.
Many species of this abundant animal group
are dangerous and direct. parasites of man, pro-
duction animals as well as culture plants. They
are, however. of paramount importunee s
regards their participation in the eirculation of
causative agents of different infoctions in nature,
frequently  resulling  in epidemic  outbreaks
imflicting injury and death to man, domestic
and game animals., On the other hand, some
representatives  of arthropods participate in
the fertilization of soil or are in other way
beneficial to man. This fact prompled the authors
S. 0. Vysotskaya and M. Daniel to detailed

studies of biological laws governing the occur-
rence of arthropods in nature. On the basis of
long term sludies on the problems of athropod
concentration in nature the authors soon learnt
that it is the nests of small terrestrial mammals
where the inseets and other groups of arthropods
find optimal life conditions. Nests of the most
different speeies of small terrestrial mammals,
their locuhization in nature, nest building ma-
terial. activities of nest inhabitants ete. are
very important factors in natural foci of diseases,
The long-torm studies of the authors and
their results should be therefore welecomed und
highly appreciated. The present treatise,
amounting to 72 pagos, covers a eomplex of
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