Project Update: March 2010 
Objective 1: Estimating adult sex ratio

We have photographed 77 males and 350 adult females. Preliminary data suggest that the adult sex ratio is approximately 1 male or every 5 females and this is one of the best male-female ratios found in the elephant populations of India. There is sufficient number of adult males in Kaziranga population for females to choose from. A photographic database of these individuals is being created for easy look-up.
Objective 2: Estimating adult tusker-makhna ratio (tusked versus tuskless male ratio)

Among adult males (above 20 years of age) the ratio is almost 1:1 (39 tuskers and 38 makhnas from the individually identified males).  There is sufficient number of tusked and tuskless males for females to choose from. However, if we only consider the oldest age-class (40 years and above), there are twice as many makhnas as there are tuskers (7 tusker and 14 makhnas). This fact is of considerable significance. It is highly unlikely that tuskers have a naturally higher mortality rate in this age-class than makhnas. This skewed ratio could be the result of poaching of large tuskers typically found in this age class. Poaching of elephants within Kaziranga National Park is nil, however, elephants’ natural home range encompasses regions outside the park namely the adjacent reserved forests in Karbi-Anglong hills and Nagaland. There is hardly any protection against ivory poaching in these reserved forests. As our data is preliminary we would like to investigate this aspect further before drawing any conclusions. 

Objective 3: Tusk length and shoulder height measurements from photographs
Shoulder heights of elephants can be estimated from photographs provided the distance between the camera and the elephant is known. Of the 77 adult males that have been photographed, I have managed to measure the distance between the camera and the male merely 16 times. The laser distance meter works only when the elephant is closer than 45 m. This measurable distance is further reduced when the elephant has powdered himself in mud. There are three reasons why all individuals cannot be photographed from such a close range:
· The terrain provides no access path to the elephants.
· Even if there is an access path to the elephants not all individuals are tolerant of human presence.
· Our proximity to elephants may affect their behavior and therefore confound the results of our behaviour study. For example it would be difficult to determine if the distress behavior exhibited by a female in the presence of an adult male is due to the male or due to our presence. 
Our team is currently researching methods to measure elephant heights with acceptable error margins, from photographs taken from distances ranging from 50 - 100 m.

Table 1: Shoulder height measurements of adult males: number in brackets indicate the number of individuals at that height.
	Makhnas

(height in cm)
	Tuskers
(height in cm)

	240 to 249 cm

	242
	240

	249
	241

	250 to 259 cm

	254
	257

	258
	

	259
	

	260 to 269 cm

	261
	

	263 (2)
	

	267
	

	268 (2)
	

	Above 300 cm

	312
	


Objective 4: Behaviour observations of adult elephants in the context of reproduction
a) Male-male competition for estrous females

At any given time females in estrous are very rare because elephants breed very slow (inter-calving interval of an adult female is 4 years).  Consequently competition among males to mate with an estrous female is very intense. We have observed 29 instances of adult male-male competitive interactions and found the following:
· Males establish their relative dominance mostly by chemical signaling (secretions from temporal glands and urine dribble) and body language (such as circular head shakes) and rarely engage in a physical combat. Such chemical signals emanate from a male in a temporary heightened sexual state termed as musth, that may last anywhere from 1 week to 3 months.
· Just as in African elephants, males in musth are more dominant and are able to mate-guard an estrous female successfully from non-musth rival males. 
· Sometimes there are more than one musth male competing for an estrous female but  larger musth males are able to intimidate smaller musth males.
· A musth makhna dominates over a non-musth tusker of the same body size suggesting that tusks are not as powerful a signal of fighting ability as must state is.
b) Female preference for a mate
Twenty estrous females have been observed so far but the females’ behaviour towards adult males range from total indifference, mild wariness to extreme wariness. Some females, however, actively solicit the male’s attention by approaching the male or following the male. As of now we are unable to detect a clear pattern in females’ preference in terms of tusked versus tuskless males. When a female runs away from an approaching adult male, it is not clear to us as of now, if that is avoidance or normal courtship behaviour. We are now attempting to recognize general distress behavior in females so as to be able to distinguish between avoidance and a courtship run.
What we do know for sure is that sometimes females are able to elude males in the following ways:
· Hide from the male in the 13 feet tall, dense grass

· Run away fast
· Sneak away from the guarding male while he is feeding or resting

We have to document many more instances of these behaviour categories in order to detect any bias in females’ preference for a particular male type. 
Summary
Adult sex ratio (Objective 1) and adult tusker-makhna ratio (Objective 2) have been estimated fairly well. Our preliminary data indicate that adult females have a large number of potential mates to choose from. However, this large pool of potential mates may be at risk. There are twice as many tuskless males than tusked males in the oldest age-class.  It is highly likely that this skew is a result of ivory poaching when elephants range outside the protected area of Kaziranga National Park. Shoulder height measurements of adult bulls are far from satisfactory as we have estimated the heights of only 16 of the 77 adult bulls photographed so far.  A different method to achieve Objective 3 will have to be found. We have observed that females can exercise choice in spite of active guarding by males but a bias in their preference for a particular male type such as tusked versus tuskless individuals is not detectable from the small sample size. Adult male-female interactions among elephants appear to be lot more complicated than previously assumed. We need to sample at least 70 or more estrous females and their behavior towards courting males in order to achieve Objective 4.

