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Cebidae (Capuchin)- 228 current licenses for commercial activity; 84 permitted 
individuals for personal possession.  
  
Atelidae (Class II-Howlers)- 19 current licenses for commercial activity; 1 
individual licensed for personal possession  
  
Atelidae (Class III-Spider, Woolly)- 167 current licenses for commercial activity; 8 
permitted individuals for personal possession 
  
Hylobatidae (Gibbon)- 55 current licenses for commercial activity 
  
Hominidae (Great Apes)- 39 current licenses for commercial activity 
  
Cercopithecoidea (Class I/II-Old World )- 103 current licenses for commercial 
activity; 10 licensed individuals for personal possession (Class II only) 
  
Pitheciidae (Titis, Sakis & Uakaris)- 6 current licenses for commercial activity; 1 
licensed individual for personal possession 



Objectives 

 
•  Discuss rational behind FWC use of CI Drugs 
•  Discuss regulatory requirements for possession of CI 
•  Review dart projectors and darts  
•  Briefly explain drugs, dosage calculations and mixture combinations 
•  Discuss use of CI in field  
 
 

 



What is Chemical Immobilization? 

• Anesthesia Performed Under the Worst Circumstances 
– Uncontrolled vs Controlled Clinical anesthesia 

• Body weight 
• Organ Health/Blood Work 
• Oxygen Levels 
• Fasting 

• It is NOT Tranquilization 

 



Chemical Immobilization 

• What is it (legalese) ? 
§  Chemical Immobilization – The use of a scheduled drug, as regulated under the federal 

Controlled Substance Act and the Florida Comprehensive Drug Abuse Prevention and Control 
Act to subdue, restrain or immobilize wildlife. 

• Why do we do it? 
§  Public Safety 
§  Animal Welfare  
§  Chemical Immobilization should not be the first option 



 
Justification………… 

 • Wildlife confiscation 

• Escaped capture 
• Local wildlife 

– Dangerous  
–  In-Danger 



Regulatory Requirements 
• Drug Enforcement Administration (DEA) Registration 

§  The mission of DEA is to enforce the controlled substances laws and regulations of the United States and bring to the 
criminal and civil justice system of the United States, or any other competent jurisdiction, those organizations and 
principal members of organizations, involved in the growing, manufacture, or distribution of controlled substances 
appearing in or destined for illicit traffic in the United States; and to recommend and support non-enforcement programs 
aimed at reducing the availability of illicit controlled substances on the domestic and international markets. 

§  http://www.dea.gov/index.shtml 

•  Florida’s Department of Business and Professional 
Regulations (DBPR) 

§  DBPR is the agency charged with licensing and regulating businesses and professionals in the State of Florida, 
such as cosmetologists, veterinarians, real estate agents and pari-mutuel wagering facilities. Our mission is to 
license efficiently, regulate fairly, and we strive to meet this goal in our day-to-day operation. The Department is 
under the executive branch of the Governor and is governed by Chapter 120, F.S. The Department is structured 
according to the requirements of Section 20.165, F.S. 

§  http://www.myfloridalicense.com/dbpr/ 

 



To Lawfully Possess 
Immobilization Drugs 

 
1) A DEA Registration AND a DBPR Exemption Letter 

OR 

2) Prescription from a licensed Veterinarian 
-  Possessed by person prescribed 

* Drugs must be kept secured from unauthorized access 



 
FWC Policies  

 
• Standard Operating Procedures (SOPs) 

– Safe Capture Training & Information 
– FWC Chemical Capture Manual 

• Includes In-house Training 

• Internal Management Policy Procedures 
• General Orders 



Paper Work 

• Perpetual Drug Log  
• Chemical Immobilization Record 
• Transfer of Controlled Substance 
• Controlled Substance Biennial 
• Report of significant Loss 
• Records kept from start to finish 



Chemical Immobilization Drugs 
Basic types of Central Nervous System immobilization drugs. 
•  Cyclohexamines  
•  Neuroleptics  
•  Opioids  

•  [Carfentanil, Etorphone (M99)] 

•  Reversals 
FWC typically uses combo of Cyclohexamines and Neuroleptics  

§  Synergy- combo enhances the positive effects while diminishes the 
negative 

§  Wide “Margin of Safety”  (Ratio of Lethal Dose/Effective Dose) 

 
 



Cyclohexamines (Motor-inhibitors) 
§  Produce ‘altered consciousness’ 
§  Dissociate mental state from environmental stimulation. 

§  Also known as dissociatives 

§  Retain many vital reflexes. 
§  Cannot walk but can move tongue, blink, swallowing motion. 
§  May feel some pain. 
 

§  Common Cyclohexamines: 
§  Ketamine 
§  Tiletamine  ingredient in Telazol 

§  Cyclohexamines should not be used alone  
     and are NOT reversible. 

§  They should be used in conjunction with other drugs 
(Neuroleptics). 

§  Can cause rigidity and/or seizures w/o synergy 
 



Neuroleptics (neuro-inhibitors) 
§  Produce calmness and relaxation 
§  Referred to as ‘tranquilizers’ 
§  Does not cause loss of consciousness or alleviate pain perception 
§  Will cause death before they cause loss of consciousness 
§  Neuroleptics are used in conjunction with other drugs 

(Cyclohexamines) 

§  Common neuroleptics: 
§  Zolazepam (ingredient in Telazol) 
§  Diazepam (Valium) 
§  Xylazine (Rompun, Cervizine, Anased) 

•  Drug of choice for carnivores and ungulates 
•  Fairly wide margin of safety 
•  Immediately, completely reversible 

 



 
FWC Arsenal 

 
• Ketamine 
• Xylazine 
• Telazol           
• Medazolam 
• Yohimbine 
• Tolazoline 

Synergy 

Xylazine Reversals 

Synergy 



Calculating Drug Doses 

§  Animal’s weight (kg) 
§  Type of drug 
§  Concentration of the drug 
§  What is the recommended dose for that animal?       

§  Volume of Drug Administered =  Body Weight x Dosage 
    Drug Concentration 

§   For example, consider immobilizing an animal that weighs 80 kg (176 lbs.) with drug “X”.  The recommended 
dosage of drug X for this animal is 5 mg/kg.  The concentration of drug X is 100 mg/ml.  First, calculate the 
total mg needed for this animal by multiplying the animal’s weight (80 kg) by the recommended drug dosage (5 
mg/kg): 

§  Milligrams of drug X needed = 80 kg x 5 mg/kg = 400 mg (4 ml or 4cc) 
§  Then calculate the volume of drug solution to withdraw from the bottle by dividing the total mg (400 mg) by its 

concentration (100 mg/ml) 
§  4 ml or 4 cc of drug to administer 



Calculating Drug Doses 

Keep it Simple (KISS) 
– TKX  

•  (4ml ketamine + 1ml Xylazine mixed in Telazol Power  
•  0.015 ml/lbs. 
•  TKX Chart 
 

– Bear Biologist Techniques 
•  1 Bottle of Telazol reconstituted with 5 ml sterile water per 250 lbs... of bear. 

–  Use one bottle from 100lbs to ~250 lbs... 

– Use Experience, Dosage Documents and other expert 
guidance 



Calculating Drug Doses- 
Example Using Reference Card 

Species: Rhesus macaque on the loose; Estimated weight = 20 lbs... 

~Body Weight (BW) in kg = 20 lbs. ÷ 2 = 10 
  Ketamine/xylazine Formulation: 

 

 BW (kg) X Dosage = Volume to Give 
   Drug Concentration [mg/ml] 

0.6 ml in dart 

Ketamine  @ 5 mg/kg                  
 
10 kg x 5 mg/kg  = . 5 ml 
    100 mg/ml 

Xylazine  @ 1 mg/kg                  
 
10 kg x 1 mg/kg  = . 1 ml 
    100 mg/ml 

10 kg x 6.6 mg/kg  = .66 ml in Dart 
    100 mg/ml 
 

Telazol @ 6.6.mg/kg 
 

 BW (kg) X Dosage = Volume to Give 
           [mg/ml] 
 



Calculating Drug Doses-Example 
Species: Rhesus macaque; Estimated weight = 20 lbs... 

TKX Formulation (0.015 ml/lbs.) 
 
Body Weight X Dosage = Volume to Administer 

20 lbs... x 0.015 ml = .3 ml TKX to administer 

Comparison 
0.3 ml TKX 
0.6 ml  Ketamine/Xylazine  
.66 ml Telazol 



Drug Delivery Systems 
•  Four basic types: 

§  Hand injection with syringe 
§  Pole syringe or “jabstick” 
§  Blow gun 
§  Dart Projector 

§  Compressed Air 
§  Powder Charged 

 



Drug Delivery Darts 
•  Two basic types: 

§  Powder charged darts 
§  Inject quick 
§  Disposable 

§  Air charged 
§  Inject slowly 
§  Reusable 

•  Needle 
•  Length  
•  Retention Device 

§  Wire Barb 
§  Gel Collar 
§  None 



Dart Placement 
• Largest Muscle Mass 

§  Avoid large fat deposits 
§  Avoid the chest or abdominal cavity 
§  Soft Tissue and large bones 

§ Anus, scapula  

 

          



Important Considerations 

• Species  
–  State-of-being and state-of-mind 
–  Contact veterinarian for advice for dosages or recommendations 

• Public Safety 
–  The less danger the more time to capture 

•  Chimp vs macaque vs capuchin 

–  Safe to shoot  

• General Location: Remote, suburban, urban or densely populated 

•  Location of Animal 
–  Heights: Trees, Buildings etc. (what goes up, must come down) 
–  In or near a water body (drowning) 

 



Important Considerations (cont.) 

• Drug Delivery/Equipment to Use & have on hand 
–  Drug Choice 
–  Type of Dart 
–  Projector 

• Safe Transportation Containment 
– Meets regulations 

• Place to Transport Animal (Got to have a place/cage to go) 
–  Licensed Facility 
–  Distance to transport-Will you have to administer additional drugs to make the trip? 
 

 
 



Chemical Immobilization Secure Scene 

• Remove Unnecessary Personal 
– Onlookers 
– Media 
– Other Responding Agencies 

• Use as needed-perimeter containment 



Evaluating the Animal 
§  Determine species, size, health, and behavior of the animal to 

determine how much drug to administer.  
§  Avoid aggravating the animal - a stressed* animal requires 

more drug, longer induction time, and can overheat. 
§  Injured, panicked, very large, or very young animals require 

more drug.  
§  When in doubt, dose high! 
§  Under-dose is worse than overdose (high safety margin) 

(From Terry J. Kreeger - Handbook of Wildlife Chemical Immobilization) 



Post Capture Care 
Important first actions 

•  Assess depth of anesthesia by touching the animal with pole/stick 
•  If down, touch the corner of eye or ear to test eye and/or ear reflex. There 

should not be a reaction or, it should be muted 
•  Recovery Position 

–  Helps with respiration 
–  Animal Specific-Primates on back or right side. 

•  Lubricate eyes.  Blink reflex lost with most anesthesia and eye will dry 
out. Use sterile ophthalmic ointment. 

•  Blindfold or eye cover to reduce stimulation 

 
 



Post Capture Care 
(Cont) 

•  Evaluate Temperature (rectal temperature best method) 
–  If needed,  attempt to lower temperature with water baths, ice in arm pits, groin, 

and/or enema   
–  Use blanket to warm 

•  Evaluate Respiration and Pulse 
–  Keep airway open head tilt, chin lift 

–  Gum color – well oxygenated will have pink/moist gums vs. poorly 
oxygenated will have white or blue gums 

–  Test capillary refill time – press on gums with finger, should regain 
color in 1 -2 seconds 

 
 



Transporting wildlife 
• Transport animals in cages as if not 

sedated 
• Does animals need additional sedation 

• Ensure in proper recovery position 
throughout transport 

• Continue to monitor vitals  



Animal Recovery 

• You are responsible for welfare of 
animal. 

• You or responsible party should stay 
with animal until completely recovered. 

• Never place a sedated or recovering 
animal in with other animals 



Human Exposure Safety Risks 
•  Due to the safety risks associated with accidental 

exposure to immobilization drugs, when deploying 
these drugs you must retain emergency information 
sheets for human exposure to the chemical 
immobilization drugs and the phone number of 
Florida Poison Information Center in their capture kit.  

•  American Association of Poison Control Centers 
§  1 (800) 222-1222 

•  Proper personal protective gear should be worn to 
prevent chemical exposure or diseases transferred 
from the animal 



Conclusion 


