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Abstract
This field guide provides various bird lice collecting and vial-preservation methods as well
as slide mounting techniques. It also provides dichotomous keys to each taxonomic family
of Florida birds along with detailed character drawings and Automontage photographs of
each bird louse genus. Character drawings as well as the modified dichotomous keys were
borrowed from Price et al. (2003). A checklist of chewing lice (Mallophaga) from birds in
Florida arranged alphabetically by genus, then species of louse, followed by recorded
host(s) has been provided to confirm the native identity of a specimen. This guide is meant
to provide bird rehabilitators with easy-to-use dichotomous keys in identification of bird

lice species.

Introduction

&1 T OEAABS O OE A EvirohiheAtal fahidclodeshdetedus birld with various
ectoparasites. Of the 457 species of free-ranging birds occurring in Florida or its offshore
waters, 446 are native and 11 are established exotics (Robertson and Woolfenden 1992).
Among Floridad © Anany gp€dies or subspecies are unique to North America, such as the
Florida sandhill crane, great white herons and roseate spoonbills. Ectoparasites such as
bird lice are found on almost all birds throughout Florida and can occur in large numbers.
Economically, bird lice have little significance, although birds with prior bacterial infections

may become increasingly ill with large numbers of bird lice. Birds and lice display
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symbiotic relationships and most birds have their own unique parasite fauna (Price et al.
2003). The idea for this publication evolved through the inspiration of working with bird
rehabilitators throughout the state. This manuscript was created to assist rehabilitators
with identification of Florida bird lice. The easy-to-use taxonomic keys are accompanied
with black and white character drawings and photographs of each louse genus found on
&1 T OHElisA Bhidfield guide and checklist includes 267 chewing louse species and 12
subspecies in 71 genera belonging to 3 suborders in the order Phthiraptera. Chewing lice,
often referred to as Mallophaga, comprise the suborders Amblycera, Ischnocera, and
Rhynchophthirina of the hemipteroid insect order Phthiraptera. In addition to chewing
lice, the Phthiraptera includes the suborder Anoplura, known as sucking lice (Price et al.

2003).

Methods

For louse identification and host associations, the host birds and collected parasites must
be handled carefully to prevent ectoparasite cross-contamination. Generally, most
rehabilitators are able to collect lice after treating the bird with a medication or dust. Itis
usually easy to remove the lice once they die from the treatment or fall of the host. Lice
from freshly collected hosts should be stored in vials containing 95% ethanol or 70%
isopropanol (rubbing alcohol). Ethanol is preferable for fixing the specimen but
isopropanol may be easier to obtain. Host and locality information should be placed in the
vial immediately following the collection of fresh specimens from a live host. If not, it can

be extremely difficult to recover accurate host and locality information. Be sure to use a



pencil for documenting the host and locality information because typically ink dissolves in
alcohol and this information may be vital.

Reliable louse identification requires microscopic inspection of cleared, slide-
mounted adult specimens. To prepare the lice for storage or study, place the dry or
alcohol-preserved lice into a solution of 10% potassium hydroxide (clearing agent that
digests soft tissue) at room temperature for about 24 hours. Then transfer the lice to
distilled water and gently press out the body contents by exerting pressure on the
specimen with a cover glass fragment or similar object. When lice are viewed using a phase
contrast microscope, staining generally is unnecessary. Therefore, for comparison to
photographs of specimens used in this publication, staining is not preferable seeing as this
process will cause the specimen to appear as the color stained and not its original
composition. Finally, transfer from distilled water to 95% ethanol and leave in alcohol for
at least 12 hours. Lice prepared in this way can remain in alcohol indefinitely.

To mount on a microscope slide, place the prepared louse in an aromatic oil such as
clove oil for at least 5-minutes (or until the oil has infiltrated the lice). Dilute standard
Canada balsam to the viscosity of thin oil with xylene or Hemo De (clearing agent for
parasitology laboratory use). Place a small drop of thinned balsam on a microscope slide
and transfer the louse from the oil to the balsam. Hoyer® medium, which also contains a
clearing agent within the chemical mixture, can be used in place of balsam if preferred.
Balsam is generally used because of its superior longevity. Spread the balsam sufficiently
to allow the positioning of the louse on the slide. For proper viewing under a compound

microscope, the louse may be oriented either dorsal (top of the body facing you) or ventral



side up (bottom of the body facing you) with the head toward the bottom of the slide. Air-
dry at room temperature for at least 12 hours. Add a drop of thinned balsam to the upper
surface of a small circular cover glass, then quickly invert the cover glass and position it on
the microscope slide over the louse. Allow at least 48 hours for the balsam to set. Storage
of the slide in a horizontal position is recommended. Label slides with host collection and
identification information.
Some lice require staining and slide mounting for detailed morphological studies.

Materials illustrated were not stained to show the specimens as they would appear in their
original composition. Identification of some lice to genus or species may require adults of

both sexes.

External Louse Morphology

Illustrations (Fig.1-20) and a glossary are provided to help rehabilitators understand terms
used in the keys. The initial key will identify chewing lice from other lice, or other major
groups not found in Florida.

Glossary of Important Identification Terms

Antennae- filiform appendages protruding from lateral head area.

Anterior - front end of specimen or related object.

Anus - circular opening at posterior end of abdomen.

Claw - pointy nail-like projections at the end of the tarsus.

Conus- point-like projection above base of antennae.

Coxa’ proximal segment of the leg.

Ctenidium 1 a row of stout bristles like the teeth of a comb.

Dorsoanterior plate - small circular plate on dorsal head in front of mandibles.

Femur - leg segment between trochanter and tibia.

Gula i asclerite on the ventral posterior side of the head.

Hyaline margin 1 a colorless or transparent area on dorsal head between the mouth/mandibles and the outer
surface.

Hypopharynx 1 a tongue-like lobe on the floor of the mouth.

Mandible - teeth; triangular point-like projections that lie horizontally.

Maxillary palp 1 antennae-like filiform structure located laterally on each side of the mandibles.
Mesonotumi the dorsal sclerite of the mesothorax (the middle thoracic segment).
Mesosternumi the sternum, or ventral sclerite, of the mesothorax.
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Metanotum T the dorsal sclerite of the metathorax (the posterior thoracic segment).

Metasternum - ventral plate located anterior to 1% abdominal segment between 2™ and 3" leg sets.

Nymph i the immature stage of a hemimetabolous (incomplete metamorphosis) insect.

Ocular nodus’ groove or slit located dorso-anterior to occipital nodus.

Occipital nodus - small groove on head, dorso-anterior to pronotum.

Pleurite 1 a lateral or pleural sclerite.

Postnotumi a notal plate behind the scutellum bearing a phragma, often present in wing-bearing segments.
Post spiracular setad protruding dorsal hairs, posterior to each abdominal spiracle.

Pronotum - dorsal sclerite of the prothorax, posterior of the head.

Prosternum 71 ventral sclerite of the prothorax located between the first pair of legs.

Pteronotum - dorsal plate covering 1% abdominal segment located between 2™ and 3™ pair of legs.
Spiraclei a hole or valve in each abdominal segment located dorso-laterally that is the external opening and
connection to the respiratory system.

Sternite T the ventral plate of an abdominal segment.

Subgenital platei a platelike sternite that underlies the genitalia ventrally between the 7" and 8" abdominal
segment.

Tarsus - last segment of a leg.

Templei protuberance, or swelling on the posterior lateral portion of the head.

Tergite i dorsal sclerotized (hard) covering protecting each abdominal segment.

Tibia i 4™ leg segment located between the femur and the tarsus.

Trochanter i connecting joint or segment between the coxa and femur.
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Figure 1. General chewing louse external morphological characters used in keys. A. Denell view of
femaleAmblycera (Menoponidae). B. Ventral-dorsal view of female Ischnocera (Philopteridae). Illustration from
Price et al. (2003)

Key to Phthiraptera Suborders and Chewing Louse Families

[Note taxa appearing in this key do not occur in Florida, on bird hosts, or on hosts naturally
occurring in Florida. Thus, they are not treated further.]

1. Head prolonged il OT OOT 1T 6006 h [ idd); Areldghaht®andisGme AfricAn | &
pigs [chewing lice, in part] Rhynchopthirina: Haematomyzidae

-Head not prolongedET OT O 0134 €0(34d); hgst& dEhrwise 2

2 (1). Stylet mouthparts retracted into head and not readily visible (Fig. 4b,69); head (Fig.

5b) usually narrower than prothorax (Fig. 5¢); each tarsus with 1 claw (Fig. 68)[suckling

lice]; (Fig. 67) Anoplura

- Mandibulate mouthparts beneath head (Fig. 6a,70); head (Fig. 3b) as wide or wider

than prothorax (Fig. 3c); tarsi with 1 or 2 claws [chewing lice, in part] 3
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3 (2). Antenna clubbed, partially to entirely under head (Fig. 7) Amblycera 4

- Antenna filiform (some males with enlarged basal segment), exposed (Fig. 6b)
Ischnocera 9

4 (3). Meso- and metathoracic legs with only 1 weak to well-developed claw (Fig. 8-9)
Gyropidae

- All legs with 2 claws (Fig. 10) 5

5 (4). Five pairs of abdominal spiracles (on segments I11-VII), absent from VIII) (Fig.11)
Trimenoponidae

- Six pairs of abdominal spiracles (on segments I11-VIII)(Fig.12) 6

6 (5). Meso- (Fig.13a) and metanotum (Fig.13b) separate; on mammals and birds 7

- Meso- and metanotum fused (Fig.14a); only on birds 8

7 (6). One segment (I1) between thorax and abdominal segment with 1st spiracles (Fig.13);
on mammals Boopidae

- Two segments (I-11) between thorax and abdominal segment with 1st spiracles (Fig.15);
on birds Menoponidae

8 (6). Side of head with conspicuous preocular swelling (Fig.16) Laemobothriidae

- Side of head without such swelling (Fig.14b) Ricinidae

9 (3). Each tarsus with 1 claw (Fig.17); antenna 3-segmented (Fig.19); on mammals
Trichodectidae

- Each tarsus with 2 claws (Fig. 18); antenna 5-segmented (Fig. 20); on birds and
primates Philopteridae




Figure 2-20. lllustrations of various lice body parts mentioned in the family key. Images from Price et al.
(2003).

Keysto& | 1 O Kiéndra & Chewing Lice by Host Order
Birds

Anseriformes
(ducks, geese, screamers, swans)

1. Antenna clubbed, partially to entirely under head (Fig.7)(Menoponidae) 2

- Antenna filiform (some males with enlarged basal segment), exposed (Fig. 6b)
(Philopteridae) 4

2 (1). With 2-3 ctenidia rows, restricted to each side of abdominal sternite Il (Fig.34)
Ciconiphilus Bedford

- No ctenidia on abdomen 3



3 (2). Total length < 3.0 mm (Fig.56) Holomenopon Eichler

- Total length > 4.0 mm (Fig.87) Trinoton Nitzsch

4 (1). Medioanterior head with deep indentation Acidoproctus Piaget
- Medioanterior head without deep indentation 5

5 (4). Head width > length (Fig.83) Saemundssonia Timmermman
-Headl AT COE 61 xEAOE

6 (5). Total length < 2.0 mm (Fig.24) Anatoecus Cummings

- Total length > 2.5 mm (Fig.23) Anaticola Clay

Apodiformes
(hummingbirds, swifts)

1. Cluster of stout setae on each side of sternite Il; ex Trochilidae (Fig.66) Myrsidea
Waterston
- Without such setae on sternite Il; ex Apodidae (Fig.45) Dennyus Neumann

Charadriiformes
(gulls, plovers, puffins, terns)

1. Antenna clubbed, partially to entirely under head (Fig.7)(Menoponidae) 2
- Antenna filiform (some males with enlarged basal segment), exposed (Fig. 6b)
(Philopteridae) 4
2 (1). Gula tripartite (Fig.77) PseudomenoponMjoberg
- Gula undivided 3
3 (2). Head with lateral notch (Fig.21) Actornithophilus Ferris
- Head lacking lateral notch (Fig.28) Austromenopon Bedford
4 (1). Dorsoanterior head plate with dark posterior projection; abdomen nearly as wide as
long (Fig.83) Saemundssonia Timmerman
- Dorsoanterior head plate otherwise or absent and/or abdomen much longer than wide 5
5 (4). Without conspicuous dorsoanterior head plate; ex Scolopacidae (Fig.81)
Rhynonirmus Thompson
- With conspicuous dorsoanterior head plate; ex Scolopacidae and other families 6
6 (5). Anterior head margin rounded, without conspicuous hyaline margin 7
- Anterior head margin flat and/or with conspicuous hyaline margin 8
7 (6). Head with > 0.45 mm; ex Recurvirostridae (Fig.35) Cirrophthirius Timmerman
- Head width < 0.30 mm; ex other families(Fig.62) Lunaceps Clay and Meinertzhagen
8 (6). Head width > 0.48 mm; only 1 sp.; ex Alcidae (Fig.39) Craspedonirmus Thompson
- Head with<0.48 mm 9
9 (8). Female ventral terminalia with tubercle on each side bearing 2-3 setae; ex Jacanidae
(Fig.80) Rallicola Johnston and Harrison
- Female without such tubercles; ex 15 other families 10
10(9). Hyaline margin of head covering division of preantennal marginal carina; head with
preantennal dorsal indentation on each side; 8 spp.; all ex. Scolopacidae (Fig.32)
Carduiceps Clay and Meinertzhagen
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- Hyaline margin of head not covering division of preantennal marginal carina; head with
single preantennal dorsal indenta-tion on midline; many spp.; ex 15 families including
Scolopacidae (Fig.78) Quadraceps Clay and Meinertzhagen

Ciconiiformes
(flamingos, herons, storks)

1. Antenna clubbed, partially to entirely under head (Fig.7)(Amblycera: Menoponidae) 2
- Antenna filiform (some males with enlarged basal segment), exposed (Fig.
6b)(Ischnocera: Philopteridae) 9

2 (1). Meso- and metanotum fused (Fig.14a)(Fig.60) Laemobothrion Nitzsch

- Meso- (Fig.13a) and metanotum (Fig.13b) separate (Menoponidae) 3

3 (2). Ctenidia on abdominal sternite Il or II-1V 4

- No abdominal ctenidia 6

4 (3). Ctenidia on abdominal sternites I11-1V Ardeiphilus Bedford

- Ctenidia only on abdominal sternite 111 5

5 (4).Head with lateral notch (Fig.37) Colpocephalum Nitzsch

- Head with only lateral slit (Fig.34) Ciconiphilus Bedford

6 (3). Total length > 4.0 mm; ex Phoenicopteridae (Fig.87) Trinoton Nitzsch

- Total length < 3.0 mm; ex other families 7

7 (6). Abdominal pleurites with medioventral process (Fig.76) Plegadiphilus Bedford

- Abdominal pleurites lacking such process 8

8 (7). Only 1 sp.; ex Threskiornithidae Eucolpocephalum Bedford

- Only 1 sp.; ex Scopidae (Fig.28) Austromenopon Bedford

w § pQ8 ( AdadlengtE1OE |

- Head width much < head length 11

10 (9). Dorsoanterior head plate with complete medial division (Fig.57) Ibidoecus
Cummings

- Dorsoanterior head plate not medially divided 12

11 (9). Dorsoanterior head plate with dark posterior projection; ex Phoenicopteridae
(Fig.24) Anatoecus

- Dorsoanterior head plate otherwise; ex Ciconiidae(Fig.68) Neophilopteru s Cummings
12 (10). Anterior head with striated area of transvA OO A O &ig27pAtéicola Clay
- Anterior head without such area 13

13 (12). With distinct dorsoanterior head plate; ex Scopidae (Fig.78) Quadraceps Clay and
Meinertzhagen

- Without distinct dorsoanterior head plate; ex Phoenicopteridae (Fig.3) Anaticola Clay

Columbiformes

(sandgrouse, doves, pigeons)

1. Antenna clubbed, partially to entirely under head (Fig.7)(Menoponidae) 2
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- Antenna filiform (some males with enlarged basal segment), exposed (Fig. 6b)
(Philopteridae) 4

2 (1). Ctenidia on abdominal sternite Il (Fig. 37) Colpocephalum Nitzsch
- No abdominal ctenidia 3

3 (2). Pair of ventral head spines (Fig. 55) Hohorstiella Eichler

- No ventral head spines (Fig.29) Bonomiella Conci

4 (1). Head length> width; temples rounded (Fig.38) Columbicola Ewing
- Head width> length; temples angulate 5

5 (4). Pair of ventral head spines (Fig. 73) Physconelloides Ewing

- No ventral head spines (Fig.31) Campanulotes Keler

Cuculiformes

(cuckoos, turacos, road-runners)

1. Antenna clubbed, partially to entirely under head (Fig.7)(Amblycera: Menoponidae) 2

- Antenna filiform (some males with enlarged basal segment), exposed (Fig.
6b)(Ischnocera: Philopteridae) 5

2 (1). Meso- and metanotum fused (Fig.14a)(Fig.60) Laemobothrion Nitzsch

- Meso- (Fig.13a) and metanotum (Fig.13b) separate (Menoponidae) 3

3 (2). Ctenidia on at least 1 abdominal stemite 4

- No abdominal ctenidia (Fig. 64) Menacanthus Neumann

4 (3). Ctenidia only on abdominal sternite 111 (Fig.37) Colpocephalum Nitzsch

- Ctenidia on abdominal sternites I11? IV or Ill? V (Fig.42) Cuculiphilus Uchida
5 (1). Anterior head margin evenly rounded 6

- Anterior head margin flat to slightly concave to deeply notched 7

6 (5). Antennae sexually similar; ex Cuculidae (except Carpococcyx(Fig.41) Cuculicola
Clay and Meinertzhagan

- Antennae sexually dimorphic; female antennae filiform; male antennae usually with 3rd
segment knobbed (Fig. 81) Rhynonirmu s Thompson

7 (5). Head broad anteriorly, with large hyaline margin; abdomen rounded (Fig. 43)
Cuculoecus Ewing

- Head narrow anteriorly, with small hyaline margin; abdomen slender, less often rounded
(Fig.80) Rallicola Johnston and Harrison
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Falconiformes
(vultures, hawks, falcons)
1.. Antenna clubbed, partially to entirely under head (Fig.7)(Amblycera) 2

- Antenna filiform (some males with enlarged basal segment), exposed (Fig.
6b)(Ischnocera: Philopteridae) 6

2 (1). Meso- and metanotum fused (Fig.14a)(Fig.60) Laemobothrion Nitzsch
- Meso- (Fig.13a) and metanotum (Fig.13b) separate (Menoponidae) 3

3 (2). Ctenidia on at least 1 abdominal sternite 4

- No abdominal ctenidia Nosopon Hopkins

4 (3). Ctenidia on only 1 abdominal sternite 5

- Ctemdia on at least 2 abdominal stemites (Fig.42) Cuculiphilus Uchida

5 (4). Head with strong occipital nodi (Fig. 37) Colpocephalum Nitzsch

- Head with weak to absent occipital nodi (Fig.59) Kurodaia Uchida

6 (1). Head narrowed anteriorly, imparting triangular shape; without complete
marginal carina (Fig.40) Craspedorrhynchu s Keler

- Head broad anteriorly, with suboval shape; with complete marginal carina 7
7 (6). Abdomen rounded Acutifrons Guimaraes

- Abdomen slender, sides subparallel 8

8 (7). Total length > 3.2 mm; anterior head with lobate marginal carina (Fig. 48)
Falcolipeurus Bedford

- Total length < 2.8 mm; marginal carina not lobate (Fig.44) Degeeriella Neumann

Galliformes

(pheasants, fowl, turkeys)

1. Antenna clubbed, partially to entirely under head (Fig.7)(Menoponidae) 2

- Antenna filiform (some males with enlarged basal segment), exposed (Fig. 6b)
(Philopteridae) 3

2 (1). Ctenidia on at least 1 abdominal sternite (Fig. 37) Colpocephalum Nitzsch
- No abdominal ctenidia (Fig. 63) Menacanthus Neumann
o j ¢q8 ( Aehgih; podfeAddtEmple margin sharply angulate 4

12



- Head shape not as above 5

4 (3). Most spp. (31 of 34) ex Cracidae and OdontophorugPhasiamdae)(Fig. 33)
ChelopistesKeler

- Few known spp. ex Phasianidae(Fig. 51) GoniodesNitzsch

5 (3). Head longer than wide; post- and preantennal portions subequally wide and
subequally long; abdomen long, slender 6

- Head and abdomen not as above 7

6 (5). Male subgenital plate with medioposterior process (Fig. 69) Oxylipeurus Mjoberg
- Male without such process (Fig. 61) Lipeurus Nitzsch

7 (5). Preantennal portion of head much shorter than postantennal (Fig. 50) Goniocotes
Burmeister

- Not as above (Fig. 36) Colinicola Carriker

Gaviiformes

(divers)

Only one genus is known on divers in Florida, Craspedonirmug hompson (Fig.39)
(Ishnocera: Philopteridae)

Gruiformes
(cranes, rails, bustards)
1. Antenna clubbed, partially to entirely under head (Fig.7)(Amblycera) 2

- Antenna filiform (some males with enlarged basal segment), exposed (Fig.
6b)(Ischnocera: Philopteridae) 6

2 (1). Meso- and metanotum fused (Fig.14a)(Fig. 60) Laemobothrion Nitzsch

- Meso- (Fig.13a) and metanotum (Fig.13b) separate (Menoponidae) 3

3 (2). Ctenidia on at least 1 abdominal sternite(Fig. 37) Colpocephalum Nitzsch
- No sternal ctenidia 4

4 (3). Gula tripartite(Fig. 77) PseudomenoponMjoberg

- Gula undivided 5

5 (4). Head narrowed anteriorly (Fig. 54) Heleonomus Ferris

- Head broadly rounded anteriorly Gruimenopon Clay and Meinertzhagen
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6 (1). Long, relatively slender; total length > 4.0 mm (Fig. 47) Esthiopterum Harrison
- Short, broad to slender, total length < 3.5 mm 7

7 (6). Dorsoantenor head plate medially divided; ex Aramidae (Fig. 57) Ibidoecus
Cummings

- Dorsoanterior head plate lacking such division 8

8 (7). Head broad, abdomen rounded; prominent long dorsoanterior head plate with
posterior projection 9

- Head and abdomen elongate; smaller dorsoanterior head plate 10

9 (8). Dorsoanterior head plate with concave anterior margin; ex Rallidae (Fig. 58)
Incidifrons Ewing

- Dorsoanterior head plate with flat anterior margin; ex Gruidae(Fig. 83) Saemundssonia
Timmerman

10 (8). Dorsoanterior head plate with striated area across anterior portion (Fig. 49)
Fulicoffula Clay and Meinertzhagen

- Head without such anterior striated area (Fig.80) Rallicola Johnston and Harrison

Passeriformes
(broadbills, songbirds)

1. Antenna clubbed, partially to entirely under head (Fig.7)(Amblycera) 2

- Antenna filiform (some males with enlarged basal segment), exposed (Fig.
6b)(Ischnocera: Philopteridae) 6

2 (1). Meso- and metanotum fused (Fig.14a)(Fig. 82) Ricinus De Geer

- Meso- (Fig.13a) and metanotum (Fig.13b) separate (Menoponidae) 3

3 (2). Ctenidia on at least 1 abdominal sternite (Fig. 37) Colpocephalum Nitzsch
- No sternal ctenidia 4

4 (3). Ventral head spines mediad of antennae (Fig.64) Menacanthus Neumann
- No such head spines mediad of antennae 5

5 (4). Head width about 1.5 x length; cluster of stout setae each side of sternite Il; tergites
often modified in size and shape (Fig. 66) Myrsidea Waterston

- Head width nearly 2x length; without cluster of stout setae each side of sternite Il (no
figure) Machaerilaemus Harrison

6 (1). Medioanterior head forceps-like, with deep concavity and pair of prominent blade-
like setae; only 1 sp., ex Oriolidae (Fig. 38) Columbicola Ewing
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- Medioanterior head not as above 7

7 (6). Anterior head margin rounded to having blunt median projection; without evident
hyaline margin; anterior marginal carina not interrupted medially (Fig.75) Picocola Clay
and Meinertzhagen

- Anterior head margin flattened, but variably to slightly concave to convex; with narrow to
wide, often conspicuous, hyaline margin; anterior marginal carina interrupted medially 8

8 (7). Female ventral terminalia with tubercle each side bearing 2-3 setae; male genitalia
distinctive (Fig. 80) Rallicola Johnston and Harrison

- Female without such tubercles 9

9 (8). Temple with at least 3 very long setae each side; head and abdomen broad (Fig. 72)
Philopterus Nitzsch

- Temple with not > 2 very long setae each side; head and abdomen variable 10

10 (9). Temple with 2 very long setae each side (Fig. 71) Penenirmus Clay and
Meinertzhagen

- Temple with at most only 1 very long seta each side 10
11 (10). Temples broad; abdomen broadly oval (Fig. 85) Sturnidoecus Eichler
- Temples narrower; abdomen slender, almost parallel-sided (Fig.30) Brueelia Keler

Pelecaniformes

(boobies, pelicans, cormorants)

1. Antenna clubbed, partially to entirely under head (Fig.7)(Menoponidae) 2

- Antenna filiform (some males with enlarged basal segment), exposed (Fig.
6b)(Philopteridae) 6

2 (1). Ctenidia on at least 1 abdominal sternite 3

- No such ctenidia 4

3 (2). Total length > 4.0 mm (Fig. 74) Piagetiella Neumann
- Total length < 3.0 mm (Fig. 37) Colpocephalum Nitzsch

4 (2). Head without preocular slit; only 1 sp., ex Phaethontidae (Fig. 28) Austromenopon
Bedford

- Head with preocular slit; ex other families 5
5 (4). Eyes at lateral head margin; only 1 sp., ex Fregatidae Fregatiella Ryan and Price

- Eyes displaced mediad from lateral margin; ex other families (Fig. 46) Eidmanniella
Keler

15



6 (1). Abdomen short, broad; ex Phaethontidae (Fig. 83) Saemundssonia Timmerman
- Abdomen long, slender; ex other families (Fig. 70) Pectinopygus Mjoberg

Piciformes
(woodpeckers, toucans, barbets)
1. Antenna clubbed, partially to entirely under head (Fig.7)(Menoponidae) 2

- Antenna filiform (some males with enlarged basal segment), exposed (Fig.
6b)(Philopteridae) 4

2 (1). Ctenidia on at least 1 abdominal stemite (Fig. 37) Colpocephalum Nitzsch
- No such ctenidia 3

3 (2). Ventral head spines (Fig. 64) Menacanthus Neumann

- No such spines (Fig.66) Myrsidea Waterston

4 (1). Anterior head evenly rounded to flattened, with marginal carina complete (Fig. 75)
Picicola Clay and Meinertzhagen

- Anterior head shaped otherwise, often with medially interrupted to concave marginal
carina 5

5 (4). Temple margin with only 1 very long seta each side 6
- Temple margin with at least 2 very long setae each side 7

6 (5). Female ventral terminalia with tubercle each side bearing 2-3 setae; only 1 sp., ex
CampephilugFig.80) Rallicola Johnston and Harrison

- Female without such tubercles (Fig. 30) Brueelia Keler

7 (5). Temple margin with at least 3 very long setae each side; male genitalia with blunt
parameres (Fig. 72) Philopterus Nitzsch

- Temple margin with only 2 very long setae each side, less often 3; male genitalia with
pointed parameres (Fig. 71) Penenirmus Clay and Meinertzhagen

Podicipediformes
(grebes)

1. Antenna filiform (some males with enlarged basal segment), exposed (Fig. 5b)
(Ischnocera: Philopteridae) (Fig. 26) Aquanirmus Clay and Meinertzhagen

- Antenna clubbed, partially to entirely under head (Fig.6)(Amblycera) 2
2 (1). Meso- and metanotum fused (Fig.14a)(Fig. 60) Laemobothrion Nitzsch
- Meso- (Fig.13a) and metanotum (Fig.13b) separate (Fig. 77) PseudomenoponMjoberg
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Procellariiformes
(albatrosses, petrels)
1. Antenna clubbed, partially to entirely under head (Fig.7)(Menoponidae) 2

- Antenna filiform (some males with enlarged basal segment), exposed (Fig.
6b)(Philopteridae) 3

2 (1). Wide short head; no ventral brush on femur Ill; gular plate with 2 (males) or 4
(females) long processes (Fig. 25) Ancistrona Westwood

- Longer head; with ventral brush on femur I11; gular plate without such processes (Fig. 28)
Austromenopon Bedford

3 (1). Temples and abdomen broad; anterior head margin flat to concave 4

- Temples and abdomen slender; anterior head margin rounded 5

4 (3). Dorsal head with stout peg-like setae (Fig. 86) Trabeculus Rudow

- Dorsal head without stout peg-like setae (Fig. 83) Saemundssonia Timmerman
5 (3). Total length at least 7x width (Fig. 53) Halipeurus Thompson

- Total length not more than 6x width (Fig. 67) Naubates Bedford

Strigiformes
(owls)

1. Antenna filiform (some males with enlarged basal segment), exposed (Fig. 6b)(Fig. 84)
Strigiphilus Mjoberg

- Antenna clubbed, partially to entirely under head (Fig.7)(Amblycera) 2

2 (1). Meso- and metanotum fused (Fig.14a)(Fig. 60) Laemobothrion Nitzsch
- Meso- (Fig.13a) and metanotum (Fig.13b) separate (Menoponidae) 3

3 (2). Head with strong occipital nodi (Fig. 37) Colpocephalum Nitzsch

- Head with weak to absent occipital nodi (Fig. 59) Kurodaia Uchida
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Checklist of Chewing Lice (Mallophaga) from Birds in Florida

The following is a checklist of chewing lice (Mallophaga) from birds in Florida. The list was comprised by
combining valid information from Forrester et al. (1995), Forrester and Spalding (2003) and Holt (2004,
2005). Itis arranged alphabetically by genus then species of louse, followed by recorded host(s).

AcidoproctusPiaget 1878
A. rostratus (Rudow 1866)
Dendrocygna bicolo(Viellot), fulvous whistling-duck

ActornithophilusFerris 1916

A.bicolor (Piaget 1880)

Arenaria interpres(Linnaeus), ruddy turnstone
A. canuti Price and Leibovitz 1969

Calidris canutug(Linnaeus), red knot
A.grandiceps(Piaget 1880)

Haematopus palliate§emminck , American oystercatcher
A.hoplopteri (Mjoberg 1910)

Charadrius vociferousinnaeus, killdeer
A. incisus(Piaget 1880)

Anous stolidugLinnaeus), brown noddy
A.lacustrisClay 1962

Catoptrophorus semipalmatugGmelin), willet
A.limarius Clay 1962

Limnodromus griseugGmelin), short-billed dowitcher
A piceus lari(Packard 1870)

Larus argentatusPontoppidan, herring gull

Larus atricilla Linnaeus, laughing gull
A piceuspiceus(Denny 1842)

Sterna antillarum (Lesson), least tern

Sterna forsteriNuttalL i OO0 &6 O O

Sterna maximaBoddaert, royal tern
A umbrinus (Burmeister 1838)

Calidris alba(Pallas), sanderling

Calidris alpira (Linnaeus), dunlin

Calidris canutug(Linnaeus), red knot

Calidris mauri(Cabanis), western sandpiper

Calidris minutilla (Vieillot), least sandpiper

Calidris pusilla(Linnaeus), semipalmated sandpiper
A unidentified species

Arenaria interpres(Linnaeus), ruddy turnstone

AcutifronsGuimaraes 1942
A.mexicanusEmerson 1966
Caracara plancugMiller), crested caracara

AnaticolaClay 1936
A.candidus(Rudow 1869)
Phoenicopterus rubetinnaeus, greater flamingo
A.crassicornis(Scopoli 1763)
Aix sponsgLinnaeus), wood duck
Anas clypeatd_innaeus, northern shoveler
Anas platyrhynchod.innaeus, mallard
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Aythya collaris(Donovan), ring-necked duck
Bucephalaalbeola(Linnaeus), bufflehead

Melanitta nigra (Linnaeus), black scoter

Mergus serratorLinnaeus, red-breasted merganser
Oxyura jamaicensigGmelin), ruddy duck

AnatoecusCummings 1916
A.dentatus(Scopoli 1763)
Aix sponsgLinnaeus), wood duck
Anas clypeatd.innaeus, northern shoveler
A.icterodes(Nitzsch 1818)
Anas fulvigulaRidgway, mottled duck
Dendrocygna bicolo(Viellot), fulvous whistling-duck
Melanitta nigra (Linnaeus), black scoter
Mergus serratorLinnaeus, red-breasted merganser
A.unidentified species
Melanitta perspicillata (Linnaeus), surf scoter
Mergus serratorLinnaeus, red-breasted merganser

AncistronaWestwood 1874
A.vagelli (J.C.Fabricius 1787)
Puffinus gravig / 6 2 Agkehtérsh@arwater

AquanirmusClay and Meinertzhagen 1939
A.bucomfishiEdwards 1965
Podiceps auritugLinnaeus), horned grebe

ArdeicolaClay 1936
A.ajajae Carriker 1961
Ajaia ajaja(Linnaeus), roseate spoonbill
A.ciconiae(Linnaeus 1758)
Ciconia ciconig(Linnaeus), white stork
A crusculaCarriker 1960
Ardea herodiad.innaeus, great blue heron
Ardea herodias occidentaliAudubon), great white heron
Ardea herodiad.innaeus,7 OOAAT AT 80 EAOIT I
A elongataCarriker 1960
Eudocimus albugLinnaeus), white ibis
A.expallidusBlagoveshtchensky 1940
Bubulcus ibigLinnaeus), cattle egret
Casmerodius albu@_innaeus), great egret
Egretta thula (Molina), snowy egret
A.florida Carriker 1960
Egretta caerulea(Linnaeus), little blue heron
A goisagiUchida 1953
Nycticorax nycticorax(Linnaeus), black-crowned night-heron
A loculator (Giebel 1874)
Mycteria americanalinnaeus, wood stork
A.nigra Tuff 1967
Egretta rufescengGmelin), reddish egret
Egretta tricolor (Muller), tricolored heron
A rhaphidius (Nitzsch 1866)
Plegadis falcinellugLinnaeus), glossy ibis
A robustaTuff 1967
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Eudocimus albugLinnaeus), white ibis
Aunidentified species
Ardea Herodias occidentaliAudubon), great white heron

ArdeiphilusBedford 1939
A.unidentified species
Bubulcus ibigLinnaeus), cattle egret
Egretta caerulea(Linnaeus), little blue heron

AustromenoporBedford 1939

A.aegialitidis (Durrant 1906)

Charadrius vociferousinnaeus, killdeer
A.atrofulvum (Piaget 1880)

SternafosteriNuttall, & T OOOA 03O0 OAOI

Sterna fuscata_innaeus, sooty tern

Sterna hirundoLinnaeus, common tern

Sterna maximaBoddaert, royal tern

Sterna sandvicensisatham, sandwich tern
A.echinatumEdwards 1960

Calonectris diomedegScopoli),# | O Uh@éabwater
A.lutescengBurmeister 1838)

Calidris canutugLinnaeus), red knot
A.merguli Timmerman 1951

Alle alle(Linnaeus), dovekie
A paululum (Kellogg and Chapman 1899)

Puffinus gravig / 6 2 Agkehtérsh@drwater

Puffinus IherminieriLesson,! O A O A T Hedrvwiate
A.popellus(Piaget 1890)

Pterodroma hasitata(Kuhl), black-capped retrel
A.sachtlebeniTimmerman 1954

Catoptrophorus semipalmatugGmelin), willet
A.transversum(Denny 1842)

Larus argentatusPontoppidan, herring gull

Larus atricilla Linnaeus, laughing gull

Larus delawarensi©rd, ring-billed gull

Rissa tridactyla(Linnaeus), black-legged kittiwake

BonomiellaConci 1942
B.columbaeEmerson 1957
Zenaida macrouraLinnaeus), mourning dove
B.unidentified species
Zenaida asiaticaLinnaeus), white-winged dove

Brueelia Keler 1936

B.antiqua Ansari 1956

Catharus guttatus(Pallas), hermit thrush
B.brunneinuchaCicchino 1983

Dumetella carolinensigLinnaeus), gray catbird

Mimus polyglottos(Linnaeus), northern mockingbird
B. dorsaleWilliams 1983

Toxostoma rufum(Linnaeus), brown thrasher
B.iliaci (Denny 1842)

Turdus migratoriusLinnaeus, American robin
B. ornatissima(Giebel 1874)
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Agelaius phoeniceuf.innaeus), red-winged blackbird
B.picturata (Osborn 1896)

Sturnella magna(Linnaeus), eastern meadowlark
B.straminea(Denny 1842)

Picoides borealigVieillot), red-cockaded woodpecker

Picoides villosugLinnaeus), hairy woodpecker
B.subis(Carriker 1963)

Progne subigLinnaeus), purple martin
B.species

Spizella passeringBechstein), chipping sparrow

Campanuloteseler 1939
C.compar(Burmeister 1838)
Columba liviaGmelin, rock dove
C.bidentatus(Scopoli 1763)
Columba palumbusinnaeus, wood-pigeon

Carduicep<lay and Meinertzhagen 1939
C.meinertzhageniTimmerman 1954
Calidris alpira (Linnaeus), dunlin
C.zonarius(Nitzsch 1866)
Calidris alba(Pallas), sanderling
Calidris canutug(Linnaeus), red knot
Calidris himantopugBonaparte), stilt sandpiper
Calidris mauri(Cabanis), western sandpiper
Calidris minutilla (Vieillot), least sandpiper

Chelopiste«eler 1939
C.meleagridis(Linnaeus 1758)
Meleagris gallopavd_innaeus, wild turkey

CiconiphilusBedford 1939

C.butoridiphagusCarriker 1964
Butorides virescenglLinnaeus), green heron

C.decimfasciatugBoisduval and Lacordaire 1835)
Anhinga anhinga(Linnaeus), anhinga
Ardea herodiad.innaeus, great blue heron
Ardea herodias occidentaliAudubon), great white heron
Bubulcus ibigLinnaeus), cattle egret
Casmerodius albu@_innaeus), great egret
Egretta caerulea(Linnaeus), little blue heron
Egretta rufescengGmelin), reddish egret
Egretta thula (Molina), snowy egret
Egretta tricolor (Muller), tricolored heron

Nycticorax nycticorax(Linnaeus), black-crowned night-heron

C.quadripustulatus (Burmeister 1838)
Mycteria americanalinnaeus, wood stork

Cirrophthirus Timmerman 1953
C.testudinarius (Children 1836)
RecurvirostraAmericanaGmelin, American avocet

ColinicolaCarriker 1945
C.numidianus (Denny 1842)
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Colinus virginianugLinnaeus), northern bobwhite

ColpocephaluniNitzsch 1818

C.ajajae Ewing 1930

Ajaia ajaja(Linnaeus), roseate spoonbill
C.brachysomunkellogg and Chapman 1902

Bubo virginianus(Gmelin), great horned owl
C.flavescengdeHaan 1829)

Haliaeetus leucocephalud.innaeus), bald eagle
C.foetens(Eichler 1954)

Coragyps atratugBechstein), black vulture
C.fregili Denny 1842

Corvus ossifraguVilson, fish crow
C.fusconigrumGiebel 1874

Eudocimus albugLinnaeus), white ibis
C.heterosomaPiaget 1880

Phoenicopterus rubetinnaeus, greater flamingo
C .kelloggiOsborn 1902

Cathartes aura(Linnaeus), turkey vulture
C.leptopygosNitzsch 1874

Plegadis falcinellugLinnaeus), glossy ibis
C.mycteriaePrice and Beer 1965

Mycteria americanalinnaeus, wood stork
C.nanumPiaget 1890

Accipiter gentilis(Linnaeus), northern goshawk
C.napiforme Rudow 1869

Buteojamaicensig(Gmelin), red-tailed hawk

Buteo lineatus(Gmelin), red-shouldered hawk
C.occidentalis(Price 1967)

Pelecanus occidentalisinnaeus, brown pelican
C.osborniKellogg 1896

Elanoides forficatugLinnaeus), American swallow-tailed kite
C.pectinatumOsborn 1902

Speotyto cuniculariglMolina), burrowing owl
C.polybori Rudow 1869

Caracara plancugMiller), crested caracara
C.scalariformeRudow 1866

Mycteria americanalinnaeus, wood stork
C.spineumKellogg 1899

Fregata magnificexs Matthews, magnificent frigatebird
C.turbinatum Denny 1842

Haliaeetus leucocephalud.innaeus), bald eagle

Rostrhamus sociabiligViellot), snail Kite
C.unciferumKellogg 1896

Pelecanus erythrorhyncho8melin, American white pelican

ColumbicolaEwing 1929

C.columbae(Linnaeus 1758)
Columba liviaGmelin, rock dove

C.macrourae(Wilson 1941)
Columba leucocephallinnaeus, white-crowned pigeon
Columba squamosBonnaterre, scaly-naped pigeon
Zenaida asiaticaLinnaeus), white-winged dove
Zenaida macrouraLinnaeus), mourning dove
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C.passerinagWilson 1941)
Columbrina passeringLinnaeus), common ground-dove

Craspedonirmughompson 1940
C.immer Emerson 1955
Gavia immerBrunnich, common loon

Craspedorrhynchu&eler 1938

C.americanusEmerson 1960

Buteo jamaicensigGmelin), red-tailed hawk
C. @uilinus (Denny 1842)

Aquila chrysaetogLinnaeus), golden eagle
C.buteonis(Packard 1871)

Buteo lineatus(Gmelin), red-shouldered hawk
C.halieti (Osborn 1896)

Haliaeetus leucocephalud.innaeus), bald eagle
C.obscurug(Giebel 1874)

Rostrhamus sociabiligViellot), snail kite
C.subhaematopugmerson 1960

Accipiter cooperii(Bonaparte), AT | DAawk O E
C.unidentified species

ButeobrachyurusVieillot, short-tailed hawk

Buteo platypterus(Vieillot), broad-winged hawk

CuculicolaClay and Meinertzhagen 1939
C.erythropthalmusEmerson 1964
Coccyzus erythropthalmuéVilson), black-billed cuckoo

CuculiphilusUchida 1926

C.alternatus (Osborn 1902)

Cathartes aura(Linnaeus), turkey vulture

Coragyps atratugBechstein), black vulture
C.decoratus(Kellogg 1896)

Elanoides forficatugLinnaeus), American swallow-tailed kite
C.snodgrassiKellogg and Kuwana 1902)

Coccyzus americanud.innaeus), yellow-billed cuckoo

Cuculoecugwing 1936
C.coccygii(Osborn 1896)
Coccyzus americanud.innaeus), yellow-billed cuckoo

DeegeriellaNeumann 1906

D.carruthi Emerson 1953

Falco sparveriud.innaeus, American kestrel
D.discocephalugBurmeister 1838)

Haliaeetus leucocephalud.innaeus), bald eagle
D.fulva (Giebel 1874)

Buteo lineatus(Gmelin), red-shouldered hawk

Buteo jamaicensigGmelin), red-tailed hawk
D.fusca(Denny 1842)

Circus cyaneuglinnaeus), northern harrier
D.guimaraesiClay 1958

Elanoides forficatugLinnaeus), American swallow-tailed kite
D.phlyctopygus(Nitzsch)
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Buteo platypterusbroad-winged hawk

DennyusNeumann 1906
D.dubius(Kellogg 1896)
Chaetura pelagicgLinnaeus), chimney swift

EidmanniellaKeler 1938

E.albescengPiaget 1880)

Sula dactylatraLesson, masked booby

Sula leucogaste(Boddaert), brown booby
E.pellucida(Rudow 1869)

Phalacrocorax auritug(Lesson), double-crested cormorant
E.pustulosa(Nitzsch 1866)

Morus bassanuglLinnaeus), northern gannet

EsthiopterumHarrison 1916
E.brevicephalum(McGregor 1917)
Grus Canadensi@.innaeus), sandhill crane

EucolpocephalunBedford 1930
E.femorale (Piaget 1880)
Ajaia ajaja(Linnaeus), roseate spoonbill

FalcolipeurusBedford 1931
F.josephiTandan and Dhanda 1963
Caracara plancugMiller), crested caracara
F.marginalis (Osborn 1902)
Cathartes aura(Linnaeus), turkey vulture
Coragyps atratugBechstein), black vulture
F.quadriguttatus (Giebel 1874)
Rostrhamus sociabiligViellot), snail kite
F.unidentified species

FregatiellaRyan and Price 1969
F.aurifasciata (Kellogg 1899)
Fregata magnificendMatthews, magnificent frigatebird

FulicoffulaClay and Meinertzhagen 1938
F.distincta Emerson 1960
Porzana carolina(Linnaeus), sora
F.longiphila (Kellogg 1896)
Fulica AmericanaGmelin, American coot
F.unidentified species
Coturnicops noveboracens{&melin), yellow rail

GoniocoteBurmeister 1838
G.gallinae (De Geer 1778)
Gallus gallugLinnaeus), domestic chicken
G.microthorax (Stephens 1829)
Alectoris chukar(Gray), chukar

GoniodesNitzsch 1818
G.ortygis Denny 1842
Colinus virginianugLinnaeus), northern bobwhite
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G.unidentified species
Pavo cristatusLinnaeus, common peafowl

GruimenoporClay and Meinertzhagen 1941
G.canadenseéedwards 1949
Grus Canadensi@d.innaeus), sandhill crane

HalipeurusThompson 1936

H.abnormis(Piaget 1885)

Calonectris diomedegScopoli), # | O Uh@éadwater
H.gravis Timmerman 1961

Puffinus gravig / 6 2 Agkehtérsh@arwater
H.pelagicus(Denny 1842)

Oceanodroma leucorho&Vieillot),, AAAE & GpeweD| OI
H.spadixTimmerman 1961

Puffinus IherminieriLesson,! O A O A shiediwater
H.theresaeTimmerman 1969

Pterodroma hasitata(Kuhl), black-capped petrel

Heleonomug-erris 1916
H.assimilis(Piaget 1880)
Grus americangLinnaeus), whooping crane
Grus @nadensiqLinnaeus), sandhill crane

HohorstiellaEichler 1940

H.paladinella Hill and Tuff 1978
Zenaida asiaticaLinnaeus), white-winged dove
Zenaida macroura(Linnaeus), mourning dove

H.unidentified species
Columba squamosBonnaterre, scaly-naped pigeon
Zenaida asiaticaLinnaeus), white-winged dove
Zenaida macrouraLinnaeus), mourning dove

Holomenoportichler 1941

H.clauseniPrice 1971
Aix sponsgLinnaeus), wood duck

H.leucoxanthum(Burmeister 1838)
Aythya collaris(Donovan), ring-necked duck
Dendrocygna bicolo(Viellot), fulvous whistling-duck
Melanitta nigra (Linnaeus), black scoter
Oxyura jamaicensigGmelin), ruddy duck

IbidoecusCummings 1916
I. bimaculatus(Mjoberg 1910)
Eudocimus albugLinnaeus), white ibis
. bisignatus(Nitzsch 1866)
Plegadis falcinellugLinnaeus), glossy ibis
I.iberoamericanusEichler 1943
Ajaia ajaja(Linnaeus), roseate spoonbill
I. scolopaceu€arriker 1947
Aramus guaraunaLinnaeus), limpkin

Incidifrons Ewing 1929
. tranpositus (Kellogg 1896)
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Fulica AmericanaGmelin, American coot

KurodaiaUchida 1926
K.fulvofasciata(Piaget 1880)
Buteo jamaicensigGmelin), red-tailed hawk
Buteo lineatus(Gmelin), red-shouldered hawk
Haliaeetus leucocephalud.innaeus), bald eagle
K.haliaetti (Denny 1842)
Pandionhaliaetus(Linnaeus), osprey
K.magnaEmerson 1960
Bubo virginianus(Gmelin), great horned owl
Strix varia Barton, barred owl
K.subpachygaste(Piaget 1880)
Tyto alba(Scopoli), barn owl
K.unidentified species
Buteo platypterus(Vieillot), broad-winged hawk

LaemobothrionNitzsch 1818
L.atrum (Nitzsch 1896)
Fulica AmericanaGmelin, American coot
L. chloropodis(Schrank 1803)
Gallinula chloropugLinnaeus), common moorhen
L.cubenseKellogg and Ferris 1915
Aramus guaraunaLinnaeus), limpkin
L. glutinans Nitzsch 1861
Cathartes aura(Linnaeus), turkey vulture
Coragyps atratugBechstein), black vulture
L. maximum (Scopoli 1763)
Buteo platypterus(Vieillot), broad-winged hawk
Caracara plancugMiller), crested caracara
Ictinia mississippiensigWilson), Mississippi kite
L.vulturis (J.C.Fabricius 1775)
Haliaeetus leucocephalud.innaeus), bald eagle

LipeurusNitzsch 1818
L.caponis(Linnaeus 1758)
Gallus gallugLinnaeus), domestic chicken
Meleagris gallopavd_.innaeus, wild turkey

Lunacep<Clay and Meinertzhagen 1939

L.actophilus(Kellogg and Chapman 1899)

Calidris alba(Pallas), sanderling
L.cabanisiTimmerman 1954

Calidris mauri(Cabanis), western sandpiper

Calidris pusilla(Linnaeus), semipalmated sandpiper
L.drosti Timmerman 1954

Calidris canutugLinnaeus), red knot
L.nereisTimmerman 1954

Calidris alpira (Linnaeus), dunlin

Calidris himantopugBonaparte), stilt sandpiper

MachaerilaemusHarrison 1915
M. maestrus(Kellogg and Chapman 1899)
Passerculus sandwichengiémelin), savannah sparrow
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M. unidentified species
Dendroica coronataLinnaeus), yellow-rumped warbler

MenacanthusNeumann 1912
M. camelinus(Nitzsch 1874)
Lanius ludovicianud.innaeus, loggerhead shrike
M. curuccae(Schrank 1776)
Vireo griseugBoddaert), white-eyed vireo
M. eurysternus(Burmeister 1838)
Cyanocitta cristata(Linnaeus), blue jay
Sturnus vulgarisLinnaeus, European starling
Mimus polyglottos(Linnaeus), northern mockingbird
M. pallidulus (Neumann 1912)
Gallus gallugLinnaeus), domestic chicken
M. pici (Denny 1842)
Dryocopus pileatugLinnaeus), pileated woodpecker
Picoides villosugLinnaeus), hairy woodpecker
M. pricei Wiseman 1968
Colinusvirginianus (Linnaeus), northern bobwhite
M. quiscaliPrice 1977
Quiscalus majoWieillot, boat-tailed grackle
M. stramineus(Nitzsch 1818)
Meleagris gallopavd.innaeus, wild turkey
M. sturnellaePrice 1977
Sturnella magna(Linnaeus), eastern meadowlark

MenoponNitzsch 1818
M. gallinae (Linnaeus 1758)
Gallus gallugLinnaeus), domestic chicken

MyrsideaWaterston 1915
M. balteri Clay 1968
Quiscalus majoWieillot, boat-tailed grackle
M. dissimilis (Kellogg 1896)
Progne subigLinnaeus), purple martin
M. fuscomarginata(Osborn 1896)
Agelaius phoeniceufinnaeus), red-winged blackbird
Quiscalus quisculéLinnaeus), common grackle
M.incerta (Kellogg 1896)
Catharus ustulatugNuttall),3 x AEOT 1 80 OEOOOE
M.interrupta (Osborn 1896)
Corvus brachyrhynchoBrehm, American crow
M. melanorum(Kellogg 1896)
Pipilo erythrophthalmus(Linnaeus), rufous-sided towhee
M. latifrons (Carriker and Shull 1910)
Riparia riparia (Linnaeus), bank swallow
M.rustica (Giebel 1874)
Hirundo rustica Linnaeus, barn swallow
M.timmermani timmermani Klockenhoff 1974
Corvus ossifragugVilson, fish crow
M. unidentified species
Aphelocoma coerulescer{Bosc), scrub jay
Cardinalis cardinalis(Linnaeus), northern cardinal
Cyanocitta cristata(Linnaeus), blue jay
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Dumetella carolinensigLinnaeus), gray catbird
Mimus polyglottos(Linnaeus), northern mockingbird
Toxostoma rufum(Linnaeus), brown thrasher

Naubates Bedford 1930
N.harrisoni Bedford 1930
Fulica AmericanaGmelin, American coot
Puffinus gravig / 6 2 Agkehtérsh@arwater
Puffinus IherminieriLesson,! O A O A | HedirvwateP

NeophilopterusCummings 1916
N.heteropygus(Nitzsch 1874)
Mycteria americanalinnaeus, wood stork

NosoporHopkins 1950
N.lucidum (Rudow 1869)
Falco sparveriud.innaeus, American kestrel

OxylipeurusMjoberg 1910
O.clavatus(McGregor 1917)
Colinus virginianugLinnaeus), northern bobwhite
O.corpulentusClay 1938
Meleagris gallopavd.innaeus, wild turkey,
O.polytrapezius(Burmeister 1838)
Meleagris gallopavd.innaeus, wild turkey

PectinopygusMjoberg 1910
O.anhingae(Peters 1935)
Anhinga anhinga(Linnaeus), anhinga
O.annulatus (Piaget 1880)
Sula dactylatraLesson, masked booby
0O.bassani(0.Fabricius 1780)
Morus bassanuglLinnaeus), northern gannet
O.farallonii (Kellogg 1896)
Phalacrocorax auritug(Lesson), double-crested cormorant
O.fregatiphagus(Eichler 1943)
Fregata magnificendMatthews, magnificent frigatebird
O.garbei (Pessoa and Guimaraes 1935)
Sula leucogaste(Boddaert), brown booby
O.occidentalis(Price 1967)
Pelecanus occidentalisinnaeus, brown pelican
O.tordoffi Elbel and Emerson 1956
Pelecanus erythrorhyncho8melin, American white pelican
Pelecanus occidentalisinnaeus, brown pelican

PenenirmusClay and Meinertzhagen 1938
P.auritus (Scopoli 1763)
Melanerpes carolinugLinnaeus), red-bellied woodpecker
Picoides villosugLinnaeus), hairy woodpecker
Sphyrapicus variugLinnaeus), yellow-bellied sapsucker
P.jungens(Kellogg 1896)
Colaptes auratugLinnaeus), northern flicker

PhilopterusNitzsch 1818
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P.agelaii (Osborn 1896)

Agelaius phoeniceufLinnaeus), red-winged blackbird
P.coarctatus(Scopoli 1763)

LaniusludovicianusLinnaeus, loggerhead shrike
P.cristatus Malcomson 1929

Cyanocitta cristata(Linnaeus), blue jay
P.domesticugKellogg 1896)

Progne subigLinnaeus), purple martin
P.excisusNitzsch 1818

Progne subigLinnaeus), purple martin
P.major (Kellogg 1896)

Tachycineta bicolor(Vieillot), tree swallow
P.microsomaticusTandan 1955

Hirundo rusticaLinnaeus, barn swallow
P.ocellatus(Scopoli 1763)

Corvus brachyrhynchoBrehm, American crow
P.quiscali(Osborn 1896)

Quiscalus quisculéLinnaeus), common grackle
P.sialii (Osborn 1896)

Sialia sialis(Linnaeus), eastern bluebird
P.unidentified species

Ammodramus maritimugWilson), seaside sparrow

Ammodramus caudacutuéGmelin), sharp-tailed sparrow

Aphelocoma coerulescerfBosc), scrub jay

Cardinalis cardinalis(Linnaeus), northern cardinal

Corvus ossifraguVilson, fish crow

Mimus polyglottos(Linnaeus), northern mockingbird

Myiarchus crinitus(Linnaeus), great crested flycatcher

Quiscalus majoWieillot, boat-tailed grackle

Riparia riparia (Linnaeus), bank swallow

Sturnella magna(Linnaeus), eastern meadowlark

Thryothorus ludovicianugLatham), Carolina wren

Turdus migratoriusLinnaeus, American robin

Vireo altiloquus(Vieillot), black-whiskered vireo

Vireo griseugBoddaert), white-eyed vireo

PhysconelloideEwing 1927

P.passerinaeEmerson 1957

Columbrina passerin€Linnaeus), common ground-dove
P.wisemaniEmerson 1960

Zenaida asiaticaLinnaeus), white-winged dove
P.zenaidurae(McGregor 1917)

Zenaida macrouraLinnaeus), mourning dove
P.unidentified species

Columba leucocephalhinnaeus, white-crowned pigeon

PiagetiellaNeumann 1906
P.bursaepelecan{Perry 1876)
Pelecanus occidentalisinnaeus, brown pelican
P.incomposita(Kellogg and Chapman 1899)
Phalacrocorax auritus(Lesson), double-crested cormorant
P.peralis (Leidy 1878)
Pelecanus erythrorhynchoGmelin, American white pelican
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PicicolaClay and Meinertzhagen 1938
P.marginatulus (Harrison 1916)
Dryocopus pileatugLinnaeus), pileated woodpecker
P.porismaDalgleish 1969
Colaptes auratugLinnaeus), northern flicker
P.snodgrassiKellogg 1896)
Melanerpes aurifron{Wagler), golden-fronted woodpecker

PlegadiphilusBedford 1939
P.eudocimusTuff 1965
Eudocimus albugLinnaeus), white ibis
P.plegadis(Dubinin 1938)
Plegadis falcinellugLinnaeus), glossy ibis

Pseudomenopoijoberg 1910

P.pilosum(Scopoli 1763)
Fulica AmericanaGmelin, American coot
Gallinula chloropugLinnaeus), common moorhen
Porphyrula martinica (Linnaeus), purple gallinule

P.scopulacorngDenny 1842)
Rallus longirostrisBoddaert, clapper rail
Porzana carolina(Linnaeus), sora

Quadracep<lay and Meinertzhagen 1939
Q.auratus (deHaan 1829)
Haematopuspalliates Temminck, American oystercatcher

Q.birostris (Giebel 1874)

Sterna fuscatd_innaeus, sooty tern
Q.boephilus(Kellogg 1896)

Charadrius vociferousinnaeus, killdeer
Q.caspius(Giebel 1874)

Sterna caspidPallas, caspian tern
Q.carrikeri Hopkins and Timmerman 1954

Catoptrophorus semipalmatugGmelin), willet
Q.elongatus(Piaget 1885)

Rynchops nigetinnaeus, black skimmer
Q.hemichrous(Nitzsch 1866)

Himantopus mexicanugMuller), black-necked stilt
Q.klatti Timmerman 1954

Alle alle(Linnaeus), dovekie
Q.legatusTimmerman 1952

Sterna anaethetuscopoli, bridled tern
Q.longicollis (Rudow 1869)

Sterna sandvicensisatham, sandwich tern
Q.macrocephalugWaterston 1914)

Charadrius melodu®rd, piping plover

CharadriusalexandrinusLinnaeus, snowy plover

Charadrius wilsoniaOrd, x E1 OTlévérO b
Q.nigrolimbatus (Mjoberg 1910)

Limnodromus griseugGmelin), short-billed dowitcher
Q.nychthemerugBurmeister 1838)

Sterna antillarum (Lesson), least tern
Q.ornatus (Grube 1851)

Rissa tridactyla(Linnaeus), black-legged kittiwake
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Q. ornatusstriolatus (Nitzsch 1866)

Larus argentatusPontoppidan, herring gull
Q.phaeonotug(Nitzsch 1866)

Chlidonias niger(Linnaeus), black tern
Q.praestans(Kellogg 1896)

Sterna maximaBoddaert, royal tern
Q.punctatuspunctatus (Burmeister 1838)

Larus atricilla Linnaeus, laughing gull
Q.punctatusregressuslTimmerman 1952

Larus argentatusPontoppidan, herring gull
Q.punctatussublingulatusTimmerman 1952

LarusdelawarensisOrd, ring-billed gull
Q.ravus(Kellogg 1899)

Actitis macularia(Linnaeus), spotted sandpiper
Q.sellatus(Burmeister 1838)

Sterna hirundoLinnaeus, common tern
Q.semifissugNitzsch 1866)

Himantopus mexicanugMuller), black-necked stilt
Q.separatus(Kellogg and Kuwana 1902)

Anous stolidugLinnaeus), brown noddy
Q.strepsilaris (Denny 1842)

Arenaria interpres(Linnaeus), ruddy turnstone
Q.zephyra(Timmerman 1954)

Recurvirostra Americanamelin, American avocet

RallicolaJohnston and Harrison 1911

R.advenus(Kellogg 1896)

Fulica AmericanaGmelin, American coot
R.californicus (Kellogg and Chapman 1899)

Rallus longirostrisBoddaert, clapper rail
R.elliotti Emerson 1955

Porphyrula martinica (Linnaeus), purple gallinule
R.exiguifrons(Carriker 1944)

Jacana spinosélLinnaeus), northern jacana
R.funebris(Nitzsch 1866)

Aramus guaraungLinnaeus), limpkin
R.minutus (Nitzsch 1866)

Gallinula chloropugLinnaeus), common moorhen

RhynonirmusThompson 1935
R.parsonsaeClay 1961
Scolopax minoGmelin, American woodcock
R.scolopacigDenny 1842)
Gallinago gallinago(Linnaeus), common snipe
R.unidentified species
Unknown host

RicinusDe Geer 1778
R.dendroicaeNelson 1972
Dendroica discololVieillot), prairie warbler
Dendroica petechigLinnaeus), yellow warbler
R.diffusus(Kellogg 1896)
Ammodramus maritimugWilson), seaside sparrow
Melospiza melodigWilson), song sparrow
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Passerculus sandwichengi&melin), Savannah sparrow
R.emersoniNelson 1972

Wilsonia Canadensif.innaeus), Canada warbler
R.fringillae de Geer 1778

Pooecetes gramineu&melin), vesper sparrow
R.picturatus (Carriker 1902)

Vermivora pinus(Linnaeus), blue-winged warbler

Vermivora ruficapilla (Wilson), Nashville warbler
R.vireoensisNelson 1972

Vireo griseugBoddaert), white-eyed vireo
R.wolfi Nelson 1972
R.unidentified species

Sialia sialis(Linnaeus), eastern bluebird

Saemundssoni@dimmermman 1936

S.albemarlensis(Kellogg and Kuwana 1902)

Sterna fuscateLinnaeus, sooty tern
S.anisorhamphosTimmerman 1951

Rynchops nigetinnaeus, black skimmer
S.conica conicaDenny 1842)

CharadriusvociferousLinnaeus, killdeer
S.haematopi(Linnaeus 1758)

Haematopus palliate§ emminck, American oystercatcher
S.jamaicensisTimmerman 1962

Pterodroma hasitata(Kuhl), black-capped petrel
S.lari (O.Fabricius 1780)

Larus argentatusPontoppidan, herring gull

Larus delawarensi©rd, ring-billed gull

Larus marinusLinnaeus, great black-backed gull

Larus Philadelphia(ord),” T T ADAOOAG O CcOI I

Rissa tridactyla(Linnaeus), black-legged kittiwake
S.laticaudata (Rudow 1869)

Sterna maximaBoddaert, royal tern

Sterna sandvicensisatham, sandwich tern
S.lobaticeps(Giebel 1874)

Chlidonias niger(Linnaeus), black tern
S.lockeyiClay 1949

Sterna paradisae@ontoppidan, arctic tern
S.melanocephalaBurmeister 1838)

Sterna antillarum (Lesson), least tern
S.merguli (Denny 1842)

Alle alle(Linnaeus), dovekie
S.meridiana Timmerman 1950

Sterna anaethetuscopoli, bridled tern
S.parvigenitalis Ward 1955

Sterna forsteriNuttall, & T OOOA 06 6 OAOI1
S.peusi(Eichler 1949)

Calonectris diomede4Scopoli), # | O Uh@éadwater

Puffinus gravig / 6 2 Agkehtérsh@arwater
S.phaetona(Osborn 1890)

Phaethon aethereukinnaeus, red-billed tropicbird
S.platygaster islandicaTimmerman 1951

Calidris canutugLinnaeus), red knot
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S.platygasterpastorisTimmerman 1969

Charadrius alexandrinud.innaeus, snowy plover
S.platygaster datygaster (Denny 1842)

Charadrius wilsoniaOrd, x E1 OTlévérO b
S.remota Timmerman 1951

Anous stolidugLinnaeus), brown noddy
S.scolopacisphaeopodiscolopacisphaeopodigchrank 1803)

Numenius phaeopuéLinnaeus), whimbrel
S.sagulataTimmerman 1971

Grus Canadensi@.innaeus), sandhill crane
S.sternae(Linnaeus 1758)

Sterna hirundoLinnaeus, common tern
S.tringae (O.Fabricius 1780)

Calidris canutugLinnaeus), red knot

Calidris minutilla (Vieillot), least sandpiper

Limnodromus griseug¢Gmelin), short-billed dowitcher
S.uppalensig(Rudow 1870)

Phaethon lepturudaudin, white-tailed tropicbird
S.unidentified species

Sterna caspidPallas, Caspian tern

Strigiphilus Mjoberg 1910

S.cursor (Burmeister 1838)

Asio flammeugPontoppidan), short-eared owl
S.oculatus(Rudow 1870)

Bubo virginianus(Gmelin), great horned owl
S.speotyti(Osborn 1896)

Speotyto cuniculariaglMolina), burrowing owl
S syrnii (Packard 1873)

Strix varia Barton, barred owl

Bubo virginianus(Gmelin), great horned owl

Sturnidoecu<ichler 1944
S.simplex(Kellogg 1896)
Turdus migratoriusLinnaeus, American robin

TrabeculusRudow 1866
T.hexakon(Waterston 1914)
Puffinus gravig / & 2 Agkehtérsh@arwater
Puffinus IherminieriLesson,! O A O A | HedirvwateP
T.mirabilis (Kellogg 1896)
Puffinus IherminieriLesson,! O A O A | Hedirvate

Trinoton Nitzsch 1818
T.aculeatumPiaget 1885
Dendrocygna bicolo(Viellot), fulvous whistling-duck
T.querquedulag(Linnaeus 1758)
Aix sponsgLinnaeus), wood duck
Anas acutaLinnaeus, northern pintail
Anas clypeatd.innaeus, northern shoveler
Anas fulvigulaRidgway, mottled duck
Anas rubripesBrewster, American black duck
Aythya affinis(Eyton), lesser scaup
Aythya collaris(Donovan), ring-necked duck
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Mergus serratorLinnaeus, red-breasted merganser
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