Appendix D  Summary of Micronesian Kingfisher nest site parameters

I. Guam

A) Tree size:

The average diameter (dbh) of excavated trees was approximately 17±5 inches (43±13 cm)

B) Tree species:

coconut palm (Cocos nucifera)

Umumu (Pisonia grandis)

breadfruit trees (Artocarpus sp.)

C) Tree softness:

The average penetrability* of trees with completed cavities was approximately 3±1 inches (7.5±2 cm)

*penetrability was assessed by jabbing an icepick into the nest tree;

in live trees that did not have excavations, the average penetrability was less than half an inch

D) Cavity depth:

From the entrance to the back of the nest chamber was approximately 6.5±1 inches (17±3 cm)

E) Cavity entrance width:

The diameter of the entrance cavity was approximately 2 inches (5 cm)

F) Additional information:

1-Kingfishers on Guam also nested in arboreal termitaria (nests of Nasutitermes sp. termites) these were even softer than nest trees and, consequently, each had fewer excavations but individual cavities were slightly deeper.

2- All nest trees had multiple excavations but most (about 80%) of these were incomplete.

3- Nests were rarely found below 12 ft.

4- Kingfishers were observed to work on 5 excavation sites at a time before focusing in on one site.

5- All nest cavities were located in areas with a high degree of canopy cover (over 80%).

II. Captivity


1- A wide variety of tree species have been used with success; several deciduous trees in addition to the standard palm log.


2- Logs have been placed in several orientations with success.  The most common is vertical placement but pairs have successfully excavated and used logs that were placed horizontally and those that have been placed with the core of the log exposed so that the pair had access to the soft, rotted center without excavating through the hard outer bark.


3- There has also been one report of a pair excavating and laying eggs in a rotted staghorn fern.


4- When a soft enough log cannot be found, creating a cavity conforming to the above specifications and repacking the cavity with mulch has been successful.

Appendix D (cont.)  Nest log protocol:


It has been difficult to draw definite conclusions regarding what works and what doesn’t when it comes to manipulating nest logs and nest cavities to stimulate reproduction.  Part of the reason for this is the high degree of variation in what was done, both among institutions and within institutions from year to year and between pairs.   In an effort to identify what works best to stimulate reproduction, we need to standardize the protocol.  The following are suggestions for standard procedures to follow for both new pairs and established pairs.  When choosing an appropriate nest log, refer to the guidelines adapted from Marshall (1989).

1.  All new pairs should be introduced with at least one nest log available at the time of introduction.  This should be one of the following (more than one nest log is preferred);


A very soft, unexcavated log (preferred)


A previously excavated log that has been re-packed

If a previously used log is already installed, consider adding a second log rather than replacing the first.

*leaving a previously used log in the enclosure without either repacking or adding an additional log, is not recommended for new pairs; the excavation process may be important for pair bonding to occur.

2.  If a new pair does not appear to be actively excavating a nest cavity within 2 months of introduction:


Add an additional nest log; preferably one that is in a different condition than the present nest logs (e.g., if the present log is unexcavated, try an excavated but re-packed log).


Check the log that is present-- if it is unexcavated, is it too hard?

3.  A new or established pair excavated a cavity then appeared to stop reproductive activity:


Identify which nest log they had been working on and do not manipulate this log.


Re-packing what they have excavated is not recommended; pairs appear to have high and low periods of nest activity at the start of the breeding season and we don’t want to disrupt any ongoing activity by filling in a hole they have already excavated.


If the pair has only one nest log available; add a second nest log


If there are multiple nest logs already available; try excavating and re-packing a cavity, moving a nest log (or changing its orientation), or re-packing an existing cavity (be sure to leave the log they were working on alone).

4. An established pair produced eggs in the previous year but shows no signs of reproductive activity by May of the next year.


If the pair has only one nest log available; provide additional nest logs.


If there are multiple nest logs already available; try excavating and re-packing a cavity, moving a nest log (or changing its orientation), re-packing an existing cavity or replacing an existing log.

5. Pair has completed one clutch and appears to be recycling:


Do not re-pack the nest cavity they used for the last clutch, we want to give them the option to re-use the cavity.

6. Pair has completed one clutch and does not appear to be recycling.


If they have produced 5 or more clutches in the current breeding cycle or it is after Sept.; leave the pair alone, they are likely to start up again on their own in the spring.


If it is early in the season and the pair has produced less than 5 clutches of eggs; follow instructions for #3 above.

***document all manipulations on the pair activity report and indicate which of these were effective in stimulating reproduction.

