
 

 

Advanced Mosquito Identification 

ENY – 6591C  

3 Credits 

Instructor:   Dr. Roxanne Connelly 
  Florida Medical Entomology Laboratory (FMEL) Research & Education Center 
  200 9th Street SE 
  Vero Beach, FL  32962 
  Tel.  772-778-7200 x. 172 
  email: crr@ufl.edu 
  Office:  Room 112, FMEL 
 

Office Hours: By appointment, Skype or email 

Course Description:  This 2-week course will provide intensive, hands-on training on the identification of adult and larval 
mosquitoes.   

The course is co-taught as a senior-level undergraduate and a first year graduate level course.  Graduate students are 
required to demonstrate advanced study beyond what is expected of the undergraduates through more rigorous test 
questions, additional readings in non-revolving and rotating reading assignments, participation in discussion sessions, 
and one species essay.  

Course Objectives:  Students will demonstrate their understanding of mosquito morphology terminology and their 
ability to recognize morphological features on adult and larval mosquito species that occur in North America through 
identification exercises.  The training will enable students to complete a comprehensive practical laboratory and written 
examination at the conclusion of the course.  Students will learn to develop an extension document, suitable for 
mosquito stakeholder groups and the importance of writing to a lay audience.   

Course Goals: 

1.  Train students to use mosquito taxonomic keys to identify adult female and larval mosquitoes. 

2.  Train students to recognize morphological features used to identify adult female and larval mosquitoes that occur 
in North America. 

3.  By the end of the course, students will have identified and recognize the 12 mosquito genera and a minimum of 
50 species that occur in North America, north of Mexico. 

Required Textbook:  Identification and Geographic Distribution of the Mosquitoes of North America, North of Mexico.  
2005.  Richard F. Darsie and Ronald A. Ward.  University Press of Florida.  Gainesville, FL. 

Course Location:  The course will be offered at the Florida Medical Entomology Laboratory in Vero Beach, FL. 

Prerequisites:  ENY 3005 or ENY 4161.  Students must have basic knowledge of mosquito morphology; experience and 
familiarity with binocular and compound microscopes and the use of taxonomic identification keys. 

Grading: 



 

 

There is one written test and one lab test at the end of the two-week course.  The written test will be closed-book and 
include questions on mosquito morphology, larval habitats, and mosquito taxonomy as well as from guest lectures.  The 
lab test will be open-book and will include 5 adult and 5 larval mosquito specimens that must be identified to species in 
the allotted time frame; partial credit is given as long as the work is shown in detail.   
 
Lecture attendance is mandatory and one point is awarded for each lecture attended (5% of final grade). 
 
Additional readings are required above what is expected of undergraduate students.  All articles will be provided in a 
PDF through email to each student at the beginning of the semester.  Assigned readings will be discussed on Wednesday 
evenings of each of the two weeks on on-site instruction; participation in the discussion is mandatory and will be 
graded.  Knowledge of the assigned readings will be assessed on the written test.  Readings will include current research 
articles (to be assigned each year) related to mosquito taxonomy and systematics, as well as three review articles in the 
same subject area (listed below).   
 
Students will be required to write one essay on a species selected by the instructor; the essay will follow the format of 
the Entomology and Nematology Departments Featured Creatures documents (http://entnemdept.ufl.edu/creatures/).  
Instructions for completing this assignment and the rubric for grading will be provided in class.  The final draft of the 
essay is due April 30. 
 
Non-revolving reading assignments: 
 
Harbach RE.  2007.  The Culicidae (Diptera): a review of taxonomy, classification and phylogeny.  Zootaxa.  1668:591-638. 
 
Reinert JF.  2000.  New classification for the composite genus Aedes (Diptera: Culicidae: Aedini), elevation of subgenus 
Ochlerotatus to generic rank, reclassification of the other subgenera, and notes on certain subgenera and species.  
Journal of the American Mosquito Control Association.  16(3):175-188.  
 
Rozeboom LE.  1962.  Taxonomy concerning mosquito populations.  The Journal of Parasitology.  48(5):664-670. 
 
Examples of rotating/current reading assignments: 
 
Blosser EM, Lounibos LP.  2012.  Florida’s Frog-biting Mosquitoes.  WingBeats.  Spring 2012; 23(1):5-12. 
  
Nielsen LT.  2012.  The mosquitoes and Chaoborids of Glacier and Yellowstone National Parks with new records and 
Ochelrotatus nevadensis, a new state record for Montana.  Journal of the American Mosquito Control Association.  
23(1)6-8. 
 
Letter grades correspond to the numerical score as follows: 
90% - 100% A   
87% - 89.99% B+ 
80% - 86.99% B 
77% - 79.99% C+ 
70% - 76.99% C 
67% - 69.99% D 
0     -  66.99% E 
There will be no D+ and no minus (-) grades awarded. 
 
 POINTS PERCENT OF FINAL GRADE 
LAB TEST 100 20% 
LECTURE TEST 100 65% 
LECTURE ATTENDANCE 12 5% 



 

 

DISCUSSION PARTICIPATION 20 5% 
SPECIES ESSAY 50 5% 
TOTAL 282 100% 
 
 
Grades and Grade Points 

For additional information on current UF grading policies, see:  
https://catalog.ufl.edu/ugrad/current/regulations/info/grades.aspx 
 
 
Class Attendance:  Class attendance for lectures is mandatory.  There is a large proportion of class time spent at the 
microscope working through the steps of identification; the amount of time spent in the lab at the microscope is up to 
the student.  The instructors may recommend that students spend more time in lab based on a continuing evaluation of 
progress during the two weeks. 

Tests and Make-up tests:  The tests are given on the last day of class.  The written test begins at 8:00 a.m. and ends 
promptly at 9:00 a.m.  The lab practical begins at 9:00 a.m. and ends promptly at 12:00 p.m.  No make-up tests will be 
provided except in the occurrence of a University-approved absence, family or medical emergency or court imposed 
legal obligations where the student must leave Vero Beach.  In the event of such an emergency, arrangements will be 
made accordingly. 

Class Demeanor:  Students are expected to arrive on time for lectures, to refrain from using cell phones and text 
messaging during lectures; during lab time when students are studying specimens under the microscope, students are 
expected to take cell phone calls outside of the lab and to keep discussions to a level such as not to bother others. 

  



 

 

Course Schedule: 

Meeting Date Organization (time) Topic 
March 04 LECTURE:  2 hours Use of taxonomic keys; Errata for textbook; Use and set-up of compound and 

dissecting microscopes; Overview of mosquito genera and adult morphology 
 LAB:     2 hours  Lab:  Study of Psorophora ciliata 

     Pre- and post- spiracular setae 
 LAB:     4 hours Lab:  Identify adult female mosquitoes to genus 
March 05 LECTURE:  2 hours Overview of mosquito larvae morphology 
 LAB:     3 hours Lab:  Identify larval mosquitoes to genus; How to make slide mounts of 

mosquito larvae; Techniques for collecting mosquito larvae 
 LAB:  3 hours Lab:  Identify unknown mosquito adults and larvae to genus 
March 06 LECTURE:  2 hours Introduction to identification of Aedes adults 
 LAB:  6 hours Lab:  Review Aedes spp. adult mosquitoes 
March 07 LECTURE:  2 hours Introduction to identification of Aedes spp. larvae 
 LAB:  6 hours Lab:  Review of Aedes spp. larvae, identify unknown Aedes spp. 
March 08 LECTURE:  1 hour Introduction to Anopheles  adults 
 LAB:  1 hour Lab:  Review of Anopheles adults 
 LAB:  1 hour Lab:  Tour of the Indian River Mosquito Control District; overview of 

identification activities at the district 
 LECTURE:  1 hour Mosquito-borne diseases in the Southeastern United States 
 LAB: 3 hours Lab:  Identification on unknown Anopheles adults 
March 11 LECTURE: 1 hour Introduction to identification of Anopheles larvae 
 LAB:  3 hours Lab/Field:  Mosquito collections at wastewater wetlands  
 LAB:  4 hours Lab:  Identification of known and unknown Anopheles larvae 
March 12 LECTURE:  1 hour Introduction to identification of Culex spp. adults 
 LAB:  3 hours Lab:  Identification of known and unknown Culex spp. adults 
 LECTURE:  1 hour Introduction to identification of Culex larvae 
 LAB:  3 hours Lab:  Identification of known and unknown Culex spp. larvae 
March 13 LECTURE:  1 hour Guest lecture – varied topics:  Modeling of mosquito-borne disease; IPM in 

mosquito control 
 LECTURE: 1 hour Introduction to minor genera adult mosquitoes 
 LAB:  3  hour Lab:  Identification of known and unknown adults of minor genera 
 LECTURE:  1 hour Introduction to minor genera larval mosquitoes 
 LAB:  3 hours Lab:  Identification of known and unknown larvae of minor genera 
March 14 LAB:  4 hours Lab:  Parity dissections, midgut dissections, salivary gland dissections 
 LAB:  4 hours Lab:  Review of all specimens, species, life stages 
March 15 8:00 AM - Noon Lecture Test and Laboratory Practical 
 

  



 

 

Academic Honesty, Software Use, Campus Helping Resources, Services for Students with 
Disabilities  

Academic Honesty 

In 1995 the UF student body enacted an honor code and voluntarily committed itself to the highest standards 
of honesty and integrity. When students enroll at the university, they commit themselves to the standard 
drafted and enacted by students. 

The Honor Pledge: We, the members of the University of Florida community, pledge to hold ourselves and 
our peers to the highest standards of honesty and integrity. 

On all work submitted for credit by students at the university, the following pledge is either required or 
implied: "On my honor, I have neither given nor received unauthorized aid in doing this assignment." 

Students should report any condition that facilitates dishonesty to the instructor, department chair, college 
dean, Student Honor Council, or Student Conduct and Conflict Resolution in the Dean of Students Office. 

(Source: 2011-2012 Undergraduate Catalog) 

It is assumed all work will be completed independently unless the assignment is defined as a group project, in writing by 
the instructor. 

This policy will be vigorously upheld at all times in this course. 

Software Use: 

All faculty, staff and students of the university are required and expected to obey the laws and legal agreements 
governing software use. Failure to do so can lead to monetary damages and/or criminal penalties for the individual 
violator. Because such violations are also against university policies and rules, disciplinary action will be taken as 
appropriate. 

Campus Helping Resources 

Students experiencing crises or personal problems that interfere with their general well-being are encouraged to utilize 
the university’s counseling resources. The Counseling & Wellness Center provides confidential counseling services at no 
cost for currently enrolled students. Resources are available on campus for students having personal problems or lacking 
clear career or academic goals, which interfere with their academic performance. 

 

• University Counseling & Wellness Center, 3190 Radio Road, 352-392-1575, www.counseling.ufl.edu/cwc/  
Counseling Services 

Groups and Workshops 

Outreach and Consultation 

Self-Help Library 



 

 

Training Programs 

Community Provider Database 

 

• Career Resource Center, First Floor JWRU, 392-1601, www.crc.ufl.edu/ 
 

 

Services for Students with Disabilities 

 

The Disability Resource Center coordinates the needed accommodations of students with disabilities. This includes 
registering disabilities, recommending academic accommodations within the classroom, accessing special adaptive 
computer equipment, providing interpretation services and mediating faculty-student disability related issues. 

0001 Reid Hall, 352-392-8565, www.dso.ufl.edu/drc/   

Plagiarism 

Plagiarism is unethical, unacceptable in science, and prohibited by the UF Student Honor Code 
(http://www.dso.ufl.edu/sccr/honorcodes/honorcode.php ). The consequences for plagiarism while at the University of 
Florida range from receiving a grade of zero for the plagiarized assignment or a failing grade for the course, to, for 
repeated offenses, expulsion from the university.  Plagiarism after graduate training calls into question one’s scientific 
integrity and can lead to banning of publication in journals and the loss of jobs/careers. 

In some countries, it is an acceptable practice to write in a manner that faculty members at the University of Florida 
consider to be plagiarism.  Students studying in our university and with plans to publish their research in the English 
language need to know what plagiarism is and how to avoid it.  

Students who plagiarize will be caught and consequences will be applied.  

For further information and examples of plagiarism, consult Guide to Plagiarism at 
http://www.uflib.ufl.edu/msl/services/tutorials/plagiarism/student_intro.html  



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


