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UPPER VS. LOWER MOLARS FOR CEMENTUM ANNULI AGE
DETERMINATION OF DEER

DALE R. McCULLOUGH, Department of Forestry and Resource Management and Museum of Vertebrate Zoology, University
of California, Berkeley, CA 94720
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Abstract: Ages were determined for 23 black-tailed deer (Odocoileus hemionus columbianus) and 14
white-tailed deer (O. virginianus) by examination of cementum annuli of both upper and lower 1st molars.
Although estimated ages were virtually the same for both upper and lower molars, the clarity of annuli was
significantly greater in upper molars for both species.
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Age determination of cervids by examination
of cementum annuli of ground sections of lower
molars under reflected light (Ransom 1966,
Mitchell 1967, Bromley 1968) works well in
populations where seasonal changes in food
quality are sufficient to produce satisfactory an-
nuli. The technique is fast, uncomplicated, and
requires little equipment (McCullough 1979:28-
29). Connolly et al. (1969) reported that age
determinations by 2 experienced laboratories
using histological techniques on incisors of black-
tailed deer from Hopland Field Station in Cal-
ifornia were unreliable because the annuli were
too indistinct to count accurately. Our subse-
quent work with histological preparations of the
1st lower molars of deer from this same popu-
lation gave similarly unsatisfactory results.
However, when the reflected light technique
was tried, the cementum annuli proved to be
distinct. Thus, this method may be more useful
than generally is recognized.

Cementum annuli of the 1st lower molar in
cervids usually are most distinct in the area be-
tween the 2 roots where a protuberance of the
tooth extends downward into the cementum.
One of the major difficulties is that annuli curve
down around this protuberance, and “swirls” in
the cementum make it difficult to distinguish

which annuli connect on either side of the pro-
tuberance. Preliminary work showed that the
upper 1st molar lacked protuberances, and the
cementum annuli were straighter and more dis-
tinct. Apparently the more massive size of up-
per molars and their stationary position in the
skull results in more uniform cementum depo-
sition.

The objective of this study was to evaluate
the clarity of cementum annuli and estimates
of age for upper and lower 1st molars from the
same individuals on a sample of white-tailed
and black-tailed deer.

We thank G. S. Fowler and R. Wiltse for
assistance in collection of lower jaws and upper
tooth rows. This research was supported by Natl.
Sci. Found. Grant DEB79-11534 and Calif.
Agric. Exp. Stn. MclIntire Stennis Proj. 4031-
MS.

METHODS

Corresponding upper and lower tooth rows
were collected from 11 male and 3 female adult
white-tailed deer of unknown age harvested on
the University of Michigan’s George Reserve in
southeastern Michigan in the fall of 1983. Sim-
ilar samples were collected from 23 adult male
black-tailed deer taken by hunters in August
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and September 1983 on the University of Cal-
ifornia’s Hopland Field Station near Ukiah,
California.

Upper and lower 1st molars were separated
from the bone and ground on a 100-grit gem
wheel, with sequential sections examined under
a dissecting microscope at 20-30X until the sec-
tion with the clearest cementum layers was ob-
tained. Clarity of cementum annuli was scored
on a scale of 1-5, with 1 being indistinct and
difficult to count and 5 being highly distinct
and easily counted. The examiner attempted to
keep the estimates for the upper molar “blind”
(independent) with respect to the result for the
corresponding lower molar for each animal. This
independence was achieved for the 23 pairs of
black-tailed deer teeth examined. However,
there were very few old-age deer in the 11 pairs
of white-tailed deer molars, and the examiner
at times inadvertently knew that a pair of old-
er-aged teeth were from the same animal. This
may have caused a spuriously high correlation
between upper and lower molar age determi-
nation and also may have introduced a small
bias to the clarity scores for the white-tailed
deer samples. Clarity scores between upper and
lower molars on the same individuals were
evaluated by testing the null hypothesis of no
differences at P = 0.05.

RESULTS AND DISCUSSION

For all 14 samples of white-tailed deer, ages
determined by cementum annuli were the same
for upper and lower 1lst molars. Ages ranged
from 2 to 6 years. In 11 samples the upper mo-
lars were scored more distinct, in 1 sample the
lower molar was more distinct, and in 2 samples
both molars were scored identically. Frequency
distribution plots of the small samples showed
no strong deviation from normality; therefore,
the clarity scores for upper and lower 1st molars
were tested for differences by paired ¢-test. Be-
cause the null hypothesis of no difference was
rejected (¢t = 2.69, df = 13, P < 0.01), the al-
ternate hypothesis of the upper molars showing
greater clarity of cementum annuli was ac-
cepted.
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For black-tailed deer, age estimates by an-
nuli counts from upper and lower 1lst molars
agreed for all but 1 of 23 samples, with ages
ranging from 2 to 5 years. The 1 estimate that
did not agree was from a deer estimated to be
3 years old from the upper molar and 4 years
old from the lower. The clarity scores for upper
molars were greater than those of lower molars
in 10 samples, lower in 2, and equal in 11. Be-
cause frequency distribution plots showed the
scores to be approximately normally distribut-
ed, a paired t-test was applied. The null hy-
pothesis of no difference in clarity scores of an-
nuli between upper and lower molars was
rejected (t = 2.71, df = 22, P = < 0.01); there-
fore, the alternate hypothesis of upper molar
cementum annuli having greater clarity was ac-
cepted.

It was concluded that the clarity of cemen-
tum annuli was significantly greater in upper
than lower molars for both white-tailed and
black-tailed deer. Although estimated ages were
virtually the same in these samples, the upper
molar is preferable because annuli can be iden-
tified more confidently with fewer sections
ground, thus saving processing time. We expect
that greater clarity will reduce confusion on old
deer that present problems in counting cemen-
tum annuli.

LITERATURE CITED

BROMLEY, D. D. 1968. A comparative study of three
methods of aging the white-tailed deer. M.S.
Thesis, Univ. Michigan, Ann Arbor. 54pp.

ConNoLLY, G. E.,, M. L. DUDzINSKI, AND W. M.
LONGHURST. 1969. An improved age-lens
weight regression for black-tailed deer and mule
deer. J. Wildl. Manage. 33:701-704.

McCuLLouGH, D. R. 1979. The George Reserve
deer herd: population ecology of a K-selected
species. Univ. Michigan Press, Ann Arbor. 271pp.

MITCHELL, B. 1967. Growth layers in dental ce-
ment for determining the age of red deer (Cer-
vus elaphus L.). ]. Anim. Ecol. 36:279-293.

RaNsoM, A. B. 1966. Determining age of white-
tailed deer from layers in cementum of molars.
J. Wildl. Manage. 30:197-199.

Received 19 February 1985.
Accepted 7 December 1985.



	Article Contents
	p. 705
	p. 706

	Issue Table of Contents
	The Journal of Wildlife Management, Vol. 50, No. 4 (Oct., 1986), pp. 525-778+i-xii
	Volume Information [pp.  764 - xii]
	Front Matter
	Responses of Illinois Ring-Necked Pheasant Populations to Block Roadside Management [pp.  525 - 532]
	Test of a Critical Density Index Assumption: A Case Study with Gray Partridge [pp.  532 - 539]
	Wild Turkey Home Ranges in the Ouachita Mountains [pp.  540 - 544]
	Estimating Age of Nestling and Juvenile Feral Rock Doves [pp.  544 - 547]
	Habitat and Nest-Site Selection by Burrowing Owls in the Sagebrush Steppe of Idaho [pp.  548 - 555]
	Predicting Habitat Quality for Grassland Birds Using Density-Habitat Correlations [pp.  556 - 566]
	A Method for Estimating Turnover in Spring Blackbird Roosts [pp.  567 - 571]
	Brown-Headed Cowbird Parasitism and Habitat Disturbance in the Sierra Nevada [pp.  571 - 575]
	Primary Cavity-Site Selection by Birds [pp.  576 - 583]
	Den Tree Characteristics and Abundance in Florida and South Carolina [pp.  584 - 591]
	Estimating Survival Rates of Snowshoe Hares [pp.  592 - 594]
	Red Squirrel Populations in Natural and Managed Stands of Lodgepole Pine [pp.  595 - 601]
	A Population Dynamics Model of Black Bears in Eastcentral Ontario [pp.  602 - 612]
	Monitoring Grizzly Bear Population Trends [pp.  613 - 618]
	Long-Term Effects of Drugging and Handling Free-Ranging Polar Bears [pp.  619 - 626]
	Activity-Time Budgets of Sea Otters in California [pp.  626 - 636]
	Sea Otter Time Budgets and Prey Relationships in Alaska [pp.  637 - 647]
	Characteristics of a Hunted Mountain Lion Population in Wyoming [pp.  648 - 654]
	Effects of Wild Pigs on Beech Growth in Great Smoky Mountains National Park [pp.  655 - 659]
	Nonmigratory Cow Elk Herd Ranges as Management Units [pp.  660 - 663]
	Elk Habitat Use Patterns in the Shrub-Steppe of Washington [pp.  664 - 669]
	Desert Mule Deer Use of Water Developments in Arizona [pp.  670 - 676]
	Habitat Use by Desert Mule Deer [pp.  677 - 683]
	Serum Assays for Detecting Pregnancy in Mule and White-Tailed Deer [pp.  684 - 687]
	Hybridization of Free-Ranging White-Tailed and Mule Deer in Texas [pp.  688 - 690]
	Mortality of White-Tailed Deer in Northeastern Minnesota [pp.  691 - 698]
	Flight Order and Its Development in White-Tailed Deer [pp.  699 - 701]
	Seasonal Rectal Temperatures of White-Tailed Deer in Mississippi [pp.  702 - 705]
	Upper vs. Lower Molars for Cementum Annuli Age Determination of Deer [pp.  705 - 706]
	Deer and Cattle Diet Overlap on Louisiana Pine-Bluestem Range [pp.  707 - 713]
	Wildlife Use of Shrubs on Reclaimed Surface-Mined Land in Northeastern Wyoming [pp.  714 - 718]
	Variability in Mandible Marrow Fat in 3 Moose Populations in Sweden [pp.  719 - 726]
	Winter Activity Patterns of Moose in Interior Alaska [pp.  727 - 734]
	Winter Defecation Output and Bedding Frequency of Wild, Free-Ranging Moose [pp.  734 - 736]
	A Simple Telemetry System for Monitoring Chewing Activity of Reindeer [pp.  737 - 740]
	Pregnancy Detection in Mountain Goats by Assay for Pregnancy-Specific Protein B [pp.  740 - 742]
	Rates and Causes of Mortality in Mountain Goats in Southeast Alaska [pp.  743 - 746]
	Reflected Signal Bias in Biotelemetry Triangulation Systems [pp.  747 - 752]
	Herpetofaunal Use of a Desert Riparian Island and Its Adjacent Scrub Habitat [pp.  752 - 761]
	Book Reviews
	untitled [p.  762]
	untitled [pp.  762 - 763]

	Back Matter





