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FOREWORD 
 
This manual is to be used by participants of the Pacific Invasive Ants Taxonomy 
Workshop organised by MAF Biosecurity New Zealand and the Secretariat of Pacific 
Community (SPC), June 2007, in Suva, Fiji, and is designed to complement the Lucid 
Key for The Pacific invasive Ants Identification, developed by Eli Sarnat (University 
of California, Davis).  
 
Currently available keys to the ant fauna of the Pacific region do not include some 
invasive species that threaten the Pacific. It is vital that entomologists active in the 
Pacific are able to recognise these high impact invasive ants in order to facilitate the 
eradication of new detections and the prevention of further spread where they are 
present.  Our aim is to provide a very simple and easy to use identification tool for the 
most important invasive and pest ant species of the Pacific region. 
 
This workshop was made possible by New Zealand’s Pacific Security Fund, an 
interagency pool from variuos New Zealand government departments. 
 
Trainers of the workshop: 
 
• Eli Sarnat, M.S. ( University of California, Davis) 
• Dr. Disna Gunawardana ( MAF Biosecurity New Zealand) 
• Dr. Cas Vanderwoude (Vanderwoude Consulting Ltd. New Zealand) 
 

rganizing Committee:  O
 
• Megan Sarty (MAF Biosecurity New Zealand)  
• Warea Orapa ( SPC)  
• Caress Whippy (SPC) 
• Roy Masamdu ( SPC) 
• Nacanieli Waqa  (SPC) 

ine Drawings and Images – Eli Sarnat M.S. 

anual preparation – Dr. Disna Gunawardana 

orkshop to promote invasive ant identification skills 
roughout the Pacific region.  

p please contact Nacanieli Waqa, 
Secretariat of the Pacific Community, Suva. 
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All training materials used in the workshop will be held by SPC and we encourage 
their use outside the training w
th
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Morphological Characters of an Ant 

 
 

 

ig. a.  Ant side view with major characters labelled.  

 

 
 
 
F
 
 

 

ig. b.  The front of an ant head with major characters labelled. 
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Pacific Invasive Ants Identification Key, based on workers 
Taken from the Lucid Key for The Pacific Invasive Ants Identification, developed by 

li Sarnat June 2007.  

. 
  

wo (Fig. 3) ………………………………………………………………. 7 

E
 
 
1 Number of waist segments:  

One (Fig 1) or with hidden waist segment (Fig 2) ……………………….    2 
T
 

            
                   Fig. 1   Fig. 2   Fig. 3 

. 

Flat (Fig. 5) or hidden (Fig. 2) ………….……………………………….. 6 
 

 
 

2 Petiole shape:  
 Raised (Fig. 4) ………………………………………………………. …..      3 
 

         
  g. 5 

3. 

ess than 1 ½ times (Fig 7) …………………………………………...... 5                                   

 Fig. 4      Fi
 

Antennal scape length relative to head length :  
More than 1 ½ times (Fig 6) ……………………………………………. 4  
L
 

                          

ig. 6      Fig. 7 

4. 

bsent (Fig 9) …………………………………….. Anoplolepis gracilipes 

 
     F
 
  

Many long thick hairs produced in pairs : 
Present (Fig 8) …………………………………  Paratrechina longicornis 
A
 

                                  
Fig. 8      Fig. 9  
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5. 

 
Absent (Fig 11) ……………………………………….. Linepithema humile 

 

Many long thick hairs produced in pairs: 
Present (Fig 10) ……………………………………………… Paratrechina  

 

                          
Fig. 10       Fig. 11 

 

6. 

Absent (Fig. 13) ……………………………………………….    Tapinoma  
 

 

 
Hairs on dorsum of mesosoma and first gaster segment:  
Present (Fig. 12) …………………………………………... Technomyrmex 

       
    

Fig. 12     Fig. 13                                   
 

7. 

…………………………. 9 

 
 

Propodeal Spine:  
Absent (Fig. 14)………………………………………………………….. 8 
Present (Fig. 15) ………………………………
      

    
   Fig. 14     Fig. 15 

8. 

wo (Fig. 17) …………………………………………………...      Solenopsis  

 

 
 
 

Antenna club segments: 
Three (Fig. 16) …………………………………………………. Monomorium 
T
 

    
  Fig. 16     Fig. 17                        
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9. 

Two (Fig. 17) ……………………………………… Wasmannia auropunctata 

10. 
  

   

Antenna club segments: 
Three (Fig. 16) …………………………………………………………..   10 

  
Antenna scrobe: 
Present (Fig.18) ……………………………………………………….. 11  
Absent (Fig. 19) ………………………………………………………. 13 

      
         Fig. 18               Fig. 19 

11. 
…………………………………………………..    Pheidole  

(Fig. 21) …………………………………………………………..   12        
  

  

 
 
Head size relative to body size: 
Large (Fig. 20) …

  (Major workers) 
 Normal 

    
Fig. 20     Fig. 21 

12. 

…………………………………………………    Pheidole  
(Minor workers) 

 
 

Steep ridge surrounding antenna insertions: 
Present (Fig. 22) ………………………………………………..   Tetramorium  
Absent (Fig. 23) …

        

    
 

g. 23 

13. 
…………………………………………………..    Pheidole  

) …………………………………………………………     14 

                 
14. 

…………………………………………………..     Pheidole  

Absent ………………………………………………...............  Cardiocondyla  

   Fig.22     Fi
    

Head size relative to body size: 
Large (Fig. 20) …

  (Major workers) 
 Normal (Fig. 21
   
           

Standing hairs on mesosoma:  
Present …………
(Minor workers) 
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Diagnostic Features of the main Pacific Invasive Ants:  

Anoplolepis gracilipes – Yellow Crazy Ant 

      

1. Large size, ~5mm  
2. Antenna scape length greater than 1 ½ times head length  
3. Antennal club absent 
4. Yellow colouration  
5. Slender body  
6. Long thick hairs produced in pairs absent  
7. Large eyes  
8. Long neck connecting its body and head  
9. One petiole segment  
10. Monomorphic 

Similar Species 

• Paratrechina longicornis  
• Pheidole megacephala (minor worker) 

Differences (in blue) 

Features A. gracilipes Pa. longicornis Ph. megacephala 

• Color yellow dark yellow 

• Hairs 
few, thin, not 
produced in 

pairs 

many, thick, 
produced in 

pairs 

many, thin, not 
produced in pairs 

• Waist 
segments 

  

one one two 

• Propodeal 
spines  absent absent present 

• Size large (~5mm) small (~2mm) small (~2mm 
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Solenopsis invicta – Red Imported Fire Ant  

                         

1. Two waist segments: petiole and postpetiole  
2. Antenna club with two segments  
3. Propodeal spines absent  
4. Median tooth present  
5. Red color  
6. Polymorphic 

           

 

Si

So

D

Fe

Waist with two segments: 
petiole and postpetiole 

 

Propodeal spines 
absent 
milar Species:  

lenopsis gemina

ifferences (in blue)

atures 

• Median tooth 

• Polymorphism

• Propodeal 
spines 

• Antenna club 
segments 

• Antenna scrob

• Colour 
Two 
segmented club
ta , Solenopsis 

 

S. 
invicta  

S
rich

 present pres

 less 
extreme 

les
extre

absent abs

two tw

e absent abs

red da
 

Median tooth present 
richteri , Tetramorium bicarinatum

. 
teri 

S. 
geminata 

T. 
bicarinatum  

ent absent absent 

s 
me 

more 
extreme  

absent 

ent absent present 

o two three 

ent absent present 

rk red 
red with black 

gaster  
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Wasmannia auropunctata 

     

1. Minute (< 2mm)  
2. Yellow in coloration  
3. Waist with two segments: petiole and postpetiole  
4. Antenna club with two segments  
5. Propodeal spines present  
6. Antenna scrobe present  
7. Monomorphic 

Similar Species 

• Tetramorium simillimum  
• Tetramorium tonganum 
• Solenopsis papuana  

Differences  

Feature 
W. 

auropunctata 
T. 

simillimum 
T. 

tonganum 
S. 

papuana 

• Antenna club 
segments two three three two 

• Propodeal spines long short long absent 

• Antenna scrobe  present present present absent 

• Hairs long & thick 
short & 

thick 
long & 
thin 

long & 
thin 

• Eye facets  greater than 
ten 

greater 
than ten 

greater 
than ten 

less 
than 
three 

•  Raised ridge 
surrounding antenna absent present present absent 
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Other Pacific Invasive Ant Species 

Cardiocondyla 

   
  
 C. kagustuchi     C. minutior 

  

 
C. obscurior  

Linepithema humile 

 

 L. humile 
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Monomorium 

 

  

  M. destructor    M. floricola 

 

Paratrechina  

   
 P. longicornis      P. longicornis (head) 

   
 P. vaga      P. vaga (head) 
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Pheidole 

   
 P. fervens (Major worker)   P. fervens (Major- head) 

  
 P. fervens (minor worker)   P. fervens (minor –head) 

 

   

 P. megacepahala (Major worker)  P. megacephala (major –head) 
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Solenopsis 

   

 S. geminata (Major worker)            S. geminata (Major worker-head) 

  

 S. papuana     S. papuana –head 

 

Tapinoma 

  

 T. melanocephalum    T. melanocephalum( head) 
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Technomyrmex 

  
 T. albipes     T. albipes (head) 

Tetramorium 

  

 T. bicarinatum     T. bicarinatum (head) 

  

 T. simillimum     T. simillimum 

    

T. tonganum    T. tonganum (head) 
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Key to subfamilies of Pacific Invasive Ants, based on workers.  
 

1. Gaster attached to mesosoma ( alitrunk)  
With one (Fig 1) or with a hidden waist segment (Fig 2) ………………...2 
 
With two waist segments (Fig. 2)   …………………………...Myrmicinae 
(Solenopsis, Wasmannia auropunctata, Tetramorium, Pheidole, 
Monomorium ) 

 

        
 Fig.1 Fig.2 Fig. 3  
 

2. Sting  
Well developed, usually extended and visible. Gaster with a distinct 
impression between the first and second segments. (Fig 4)…….Ponerinae 
 (Not included in this work book) 
 
Sting absent ……………………………………………………………….3 

      
 

3. Tip of the gaster  
With a circular opening which is often fringed with hairs…….Formicinae 
( Fig. 5) (Paratrechina, Anoplolepis gracilipes) 
 
Slit-like, never with a fringe (Fig. 6) ……………………..Dolichoderinae 
( Linepithema humile, Tapinoma melanocephalum, Technomyrmex) 
 

   
 
 

 

Fig. 4 

Fig.5 Fig. 6 

Figures 1,2,3,5 & 6 – Eli Sarnat  
Figure 4  – after  Shattuck, S.O. 1999. Australian ants: Their biology and identification. Monographs 
on Invertebrate Taxonomy.  
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Specimen Preparation Techniques for Identification 
 

For short term storage, ants can be placed in 70-75% ethyl alcohol. If ants are to be 
used in molecular tests, those specimens should be stored in 95% ethyl alcohol. 
 
For detailed study and long-term storage, ants should be point-mounted on insect pins. 
Pointing allows specimens to be easily manipulated while being examined with a 
microscope and is essential for viewing fine details such as sculpturing and pilosity. 
In all cases, ants, even large species, should be placed on points and not directly 
pinned.  

Pinning of specimens:  

• Individual points can be either hand-cut from strips of stiff, white, acid-free paper, 
or punched with a specially designed hand-punch or purchased from 
Entomological suppliers.  

• The glue used to attach ants to the points should be water-soluble to allow for later 
removal if needed.  

• Stainless steel insect pins of size 3 can be used to hold the points. 
• Individual ants should be glued to the tip of the point with just enough glue to 

d.  hold them securely but not so much that the lateral or upper surfaces are obscure
• Specimens should be mounted upright, horizontal and with the point extending 

from the ant’s right side.  
Place the ant at the very tip of the point with th• e point covering the first segment 

• e legs downward so that the outer surface of the body 
can be seen in side view.  

of the middle and hind legs nearest the body.  
Try to (very) gently pull th

 

   

 

eir biology and 
identification. Monographs on Invertebrate Taxonomy. p17) 

    Fig.1. 
Top view of an ant mounted on a 
triangular point 

Fig.2. 
Side view of an ant mounted on a 
triangular point. 

(Figures taken from: Shattuck, S.O. 1999. Australian ants: Th
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Labelling  

Once the specimens are properly mounted, the final step is to add labels. Labels 
should be the standard type used in entomology 12mm X 8mm. 

Label should include as a minimum; 

• Location (state and nearest named place) 
• Date 
• Collector’s name.  

Additional information which should be included if available include the latitude, 
longitude and elevation of the collection site, a brief description of the habitat.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FORMICIDAE 
 

olenopsis invicta S
 
Det. J. Brown                  2007

New Zealand            AK 
Mt Eden, 100m SW One Tree Hill 

0 0  , On apple leaves 37 30’S 144 13’E
21 Mar 2007 
S.H. Anthony 

Fig.3. Locality label - placed 
below the ant on the e same 
pin. 

Fig. 4. Determination label –
placed below the locality 
label.  

 
References:    
  
Shattuck, S.O. 1999. Australian Ants: Their biology and identification. Monographs 
n Invertebrate Taxonomy. Pp 226 o

 
Walker, A.K. & Crosby, T. K., 1988. The preparation and curation of insects. DSIR 
nformation Series 163. Wellington. Pp.91 I
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Best practice guidelines for making an identification 
using Lucid Player 

During an identification session with an interactive key, Lucid allows you to choose 
any character (i.e., a feature and its associated states) from the Features Available list 
at any time. However, “stepping” through the key in a structured and sensible way 
will make your task of identification more efficient. Below are recommendations for 
increasing your efficiency and decreasing the amount of time required for identifying 
an unknown specimen using Lucid Player. 

Preliminary Notice regarding ordering of taxa in Entities Remaining 

The Lucid Player is designed so that, as you choose states, the taxa left in Entities 
Remaining are ordered so that the taxa that best match the chosen states are at the top. 
Note that this ordering will ONLY HAPPEN if you choose Lists at the bottom of the 
Entities Discarded panel. This ordering will NOT happen if you are viewing the 
default of Trees.  

Familiarity with the specimen 

First, become familiar with the characteristics of the specimen you wish to identify. If 
you are also familiar with the Lucid key that you will use, then you may already know 
many of the specimen's characteristics. Briefly reviewing these characteristics before 
you start will make it easier for you to proceed through the identification. 

Note and use distinctive features 

In any key, some taxa may possess particularly distinctive features and/or states. Use 
of these may allow the taxon to be keyed out in a very few steps. At the very least, 
starting with any particularly distinctive or striking features your specimen may 
possess for the first features you select may quickly reduce the list of Entities 
Remaining. 

Answer easy features first 

Browse the list of Features Available and address easy features first. The principles of 
dichotomous keys, in which the couplets must be answered in a preset order, are very 
familiar to most key users who often automatically apply these principles to a matrix 
key. Although Lucid3 lists the features of a key in an initial sequence in the opening 
window, this does not mean that the features must be selected in that order. You can 
select any feature from any position in the list. (Note that in some keys, where 
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positive dependencies are used, you may be forced to answer specific questions 
(features) before others become available.) 

Most Lucid3 keys will have a wide variety of features, ranging from those dealing 
with obvious and simple features to those dealing with features that are minute, 
obscure, or difficult to interpret. Always start by browsing the list of Features 
Available for obvious features that you can quite quickly answer, as opposed to 
getting stuck on the first one. Lucid software is designed to overcome problems 
associated with difficult and obscure features. 

It's okay to skip features 

In looking through the features, you may not be sure which state of a feature to 
choose, or a feature or state may not be clear on your specimen. Skipping the feature 
entirely in such cases is always an option. 

Use illustrated feature notes 

As you work through the list of Features Available, you may find some features or 
feature states that you do not understand. If so, review any explanatory notes and 
illustrations that may be associated with the features and states. In fact, it is a good 
idea to check the notes and illustrations before using any feature for the first time, and 
to become familiar with these for all the features. 

Choosing multiple states 

You can always choose multiple states (more than one state of a feature) if you are 
uncertain which state is the correct one to choose for a particular specimen. Lucid 
software is designed to allow you to choose as many states as you require from any 
one feature (if, e.g., your specimen is in between two states, or exhibits two or more 
states). Within the program's logic, these states will be connected by an “or” link. This 
will cause Lucid to search for all taxa with any of the states you select. As a general 
rule, if you are unsure which of two or more states your specimen has, then choose 
them all. That way, you can be sure that your target taxon will remain in Entities 
Remaining. (Note that in the Lucid3 Player users can choose the matching method 
option of “all states” rather than the usual default of “any states”. See Help for more 
information.) 
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Finding the best feature to address next 

When you have dealt with all the obvious features, use Lucid's “Best” function to 
suggest the best remaining feature that will give you the most efficient next step. The 
Best algorithm will assess which of the remaining features and states available will 
best reduce the list of Entities Remaining. The Lucid Player has two “Best” modes: 
"Find Best" and "Sort Best." 

Find Best – In the Lucid3 Player, clicking the Find Best Feature button will cause the 
Player to move to and open the best available feature. Find Next Best Feature and 
Find Previous Best Feature buttons on the toolbar allow navigation through the 
Features list, if you have difficulty addressing the first feature nominated. If the list of 
entities in Entities Remaining changes after choosing a feature as suggested by Best, 
you should click the Find Best Feature button again to recalculate the next best 
feature to address. 

Sort Best – Sort Best will reorder the Features Available list so that features are 
sorted from best to worst. After a Sort Best, scan the top of the list for features that 
you can answer most easily. (Note that Sort Best only works using List View, as a tree 
representation of features cannot be sorted.) 

Other Lucid Player tools 

You may find other Lucid3 tools helpful while navigating feature choices, such as 
"View Shortcut Features," "Prune Redundant Features," and "Calculate Differences." 
Explanations about how to use these functions are available through the Lucid Help 
menu. 

What if no taxa remain? 

This will happen sooner or later in one of your Lucid sessions. If no taxa are listed in 
the Entities Remaining window, then it simply means that no taxa in the database 
match the selection of states you have made. Several explanations are possible, but 
some of the most common are: 

• You have made an error in one or more states that you have selected. This is 
the most likely error for any situation in which no taxa remain.  

• The taxon may be undescribed or not one of those in the key. In this case 
Lucid cannot identify the specimen because its features are not represented in 
the key's data tables.  

• The key author may have made an error when constructing the key. This is 
unlikely, but it can happen. If, after carefully checking all the features and 
states and checking that the specimen you are attempting to identify would be 
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expected to be included in the key, then a key construction error may be 
present. 

Whichever of the above situations is suspected, you must very carefully review your 
chosen features and determine which ones you are uncertain about. Try unselecting 
uncertain states one by one to see what effect each has. One or more taxa may move 
back into the Entities Remaining window. In difficult cases, you may need to “play” 
with the key, adding or deleting states progressively to try to find the best matching 
taxon.  

What if several taxa remain? 

Never assume that you will always end up with one taxon remaining. Some taxa in the 
key may be very hard to differentiate, except when using difficult or obscure features. 
Sometimes, after you have addressed all the features, you may have a short list of taxa 
remaining instead of just one taxon. You are still much closer to an identification than 
you otherwise would have been. You may then have to carefully check your specimen 
against associated information (descriptions, images, etc. for the remaining taxa) or 
refer to more advanced or specialist reference sources. 

In some cases, if you have a short list of taxa remaining, but have not addressed all the 
features, it may be easier to check your specimen against information associated with 
these remaining taxa. This can sometimes be a faster way to make an identification, 
than trying to find a feature that will discriminate among the remaining taxa. 

If your taxon does not look similar to any of the taxa remaining, you can use the same 
strategy described above, of unselecting states one by one, or “playing” with the key, 
to find the best matching taxon. 

Checking the result 

Once you have made a preliminary identification, check the other information (such 
as notes, descriptions or images) provided for the taxon. Getting a possible name for a 
taxon from a key is not the end of an identification. You may have made errors, or 
your specimen may be a taxon that is not in the key. In these cases, the key may have 
provided you with the wrong name. The associated information will often give you a 
good indication as to whether the answer is correct. 

CPHST’s Identification Technology Team Document (Release 1 – May 25, 2006) 
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Useful References and web sites for Pacific Ants Identification 
 
Anderson, A. N. The ants of Northern Australia. A guide to the monsoonal fauna. 
CSIRO publishing. pp 106.  
 
Bolton. B.1994. Identification guide to the Ant genera of the world. Harvard 
University press. Pp 222  
 
Shattuck, S.O. 1999. Australian ants : Their biology and identification. Monographs 
on Invertebrate Taxonomy. Pp 226 
 
Wilson, E.O. & Taylor, R.W., 1967. The ants of Polynesia (Hymenoptera: 
Formicidae). Pacific Insects Monograph 14. pp.109 
 
Ants of New Zealand.  
http://www.landcareresearch.co.nz/research/biocons/invertebrates/ants/key/
 
Australian ants on line. 
http://www.ento.csiro.au/science/ants/default.htm
 
Global Invasive species database  
http://www.issg.org/database/welcome/
 
Japanese Ants Image database. 
http://ant.edb.miyakyo-u.ac.jp/E/index.html
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Glossary 

Antenna club:   

Enlarged segments that form a club-like structure at the end of the antenna.  They can 
be composed of two, three or four segments. 

Antenna scrobe:  

An impression following some length of the head used to hold part or the entire 
antenna. 

Formicidae:  

The family to which all ants belong 

Gaster:  

The end section of the ant connected to the mesosoma by the waist. 

Median tooth:  

Tooth in the middle of the apical margin of the clypeus, usually with another tooth on 
either side 

Myrmicinae:  

One of the ant (Formicidae) subfamilies 

Myrmicines :  

Ants belonging to the subfamily Myrmicinae  

Petiole:  

Waist segment connecting the mesosoma to the postpetiole (Myrmicinae) or the gaster 
(Forminicane and Dolichoderinae). 

Polymorphic:  

Workers occurring in different sizes. In Pheidole, there is a distinct large worker caste 
(referred to as majors or soldiers) and a distinct minor worker caste (referred to as 
minors). In Solenopsis invicta, S. geminata and Monomorium destructor  the castes 
are less distinct, with wide range of sizes from very small to very large. 
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Polymorphism:  

See polymorphic  

postpetiole:  

Waist segment connecting the petiole to the gaster (Myrmicinae). 

Propodeal spines:  

Spines that originate on the propodeum. 

Raised ridge surrounding antenna:  

A diagnostic structure of Tetramorium that circles the antenna insertions with an 
elevated ridge. 

Scape:  

Antenna segment number one. Single antenna segment between funiculus and head. 
In ants it is very long, giving the antenna an "elbow-like" appearance. 

Waist segments:  

The segment (petiole) or segments (petiole and postpetiole) occurring between the 
mesosoma and gaster. 
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Appendix 2 
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Appendix 3 
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