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t is a glorious, sunny mid-September day as I start my climb, working my way 

toward an isolated stand of American beech high on a distant ridge in northern 

New Hampshire. Brilliant splashes of fall color have started to appear, particu-

larly the swamp red maples at the base of the ridge. We’re still a few weeks away 

from peak foliage, but the beech leaves are slowly transitioning from green to 

yellow. Today, I am assessing beechnut production. If nuts are present, bears 

should be starting to work the stand I’m headed for. 

I’ll pass some mature beech intermixed with sugar maples and yellow birch 

along the way, but my destination is the dense stand of beech on top of the ridge. I’m 

all ears, hoping to hear the shrill chipping of chipmunks or blue jays scolding my 

arrival. If I hear those signs, I’m confident there will be some nuts. 

Because beech trees produce such an inconsistent crop from one year to the next, 

we biologists tend to get excited during years of good production. The beech trees 

flowered well this spring, and that typically equates to a good nut year. As I enter the 

stand, I hear the telltale calls of chipmunks and jays, and it’s not long before I find 

fresh bear scat loaded with dark brown, three-sided beechnut shells. 

I look ahead at a large, mature beech and notice broken branches in the crown and 

fallen branches around the base of the tree – likely evidence that a bear ascended 

the tree to feed on nuts. Looking closer, I spot fresh bear claw marks on the trunk, 

revealing the orange tissue just under the tree’s thin, gray bark. It’s a beechnut year, 

and my task over the next couple of hours is to assess the extent of production. If 

there is an abundant crop, I will fill every available pocket with these tasty snacks!

Collecting data on mast 

takes some of the guesswork 

out of wildlife management

by 

Andrew 

Timmins
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Survey Methods
My observations are for Fish and 

Game’s annual mast surveys, which 
provide a wealth of useful data for wild-
life managers and the hunting public. 
From July to October, wildlife biologists, 
foresters, and a few dedicated hunters 
diligently assess the production of 
various fruit- and nut-producing tree and 
shrub species in New Hampshire. Timed 
to capture periods of peak seed produc-
tion, these surveys provide an index of 
the annual distribution and abundance of 
what biologists refer to as “mast.” 

This chart includes production scores for ten hard and soft mast-

producing trees and shrubs in New Hampshire. The seeds produced 

by these trees and shrubs represent primary food sources for a host of 

wildlife species. A 2016 score, as well as 10- and 19-year mean scores, 

are provided for each species to allow comparison between last year’s 

mast crop and long-term production trends. Mast production during 2016 

for most (8 out of 10) species was generally poor and below long-term 

averages. The exception was red oak, which produced an abundant crop 

of acorns across most areas of the state. Fruit production by American 

cherry was consistent with multi-year trends.

MAST PRODUCTION SCORES FOR TEN TREE AND SHRUB SPECIES IN N.H.

2016 Mast Score      10-Year Mean Score      19-Year Mean Score
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Nuts, berries, and other mast are critical 
sources of food for New Hampshire wildlife. 
How much is available can affect wildlife health, 
movement, reproductive success, and even the 
likelihood of conflicts with humans.
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In any given year, about 30 observers 
assess mast across the state’s 18 Wildlife 
Management Units, covering more 
than 9,000 square miles. This typically 
results in about 200 “scores” across all 
species and all regions of the state. Mast 
production is subjectively ranked on a 
scale of 1 (poor) to 10 (excellent). While 
some variation is the norm, mast values 
for most species tend to be relatively 
similar across management boundaries. 
So a good acorn year in southern New 
Hampshire generally reflects a good 
acorn year throughout the state. 

Once annual data are compiled, a 
species-specific score is generated, 
which allows comparison with multi-
year data sets and trends. This accounts 
for variations from year to year and helps 
us see what an “average” year might look 
like (see chart on previous page).

Food, Glorious Food
So what, exactly, is “mast”? Hard 

mast is primarily nuts, most notably 
from beech and oak trees. Soft mast is 
a continuum of berries and other fruit, 
ranging from raspberries to cherries to 
apples. While many trees and shrubs 
produce mast, Fish and Game’s surveys 
focus on ten species that represent 
important – in many ways critical – food 
sources for New Hampshire wildlife: 
red and white oak, American beech, 
apple, raspberry, blackberry, blueberry, 
American mountain ash, beaked hazel, 
American cherry, and chokecherry.  

You might wonder why it is so impor-
tant to know how much mast is produced 
each year. Given that the populations of 
many wildlife species in New Hampshire 
have been on the rise in recent years, 
can’t we assume food resources are of 
adequate abundance and consistent on 
an annual basis? Well, not really. Food is 
one of the basic requirements of survival 
for wildlife, along with sufficient space, 
water, and shelter. However, food distri-
bution and abundance affect much more 
than animal survival; they directly influ-
ence the physiology, ecology, activity, and 
behavior of our state’s wildlife.  

The reproductive success of many 
species depends on the abundance of 

high-quality fall food sources and the 
nutritional condition of females. Black 
bears are a prime example. Because their 
cubs are born during the winter, females 
need fall foods that are high in fat and 
protein to achieve a body weight that will 
support fetal development. Bears can gain 
two to three pounds per day feeding on 
beechnuts and acorns, which have a high 
level of protein and fat. Female bears need 
to pack on 30–50% of their body weight 
in fat reserves to successfully support 
fetal development and nourishment (via 
milk) to cubs for six months. That’s a lot 
of beechnuts and berries! In addition to 
the survival of offspring, fall mast crops 

influence litter size, interval between 
litters, and the age at which females 
become sexually mature.  

Fattening up on mast that is high in 
protein, fat, and carbohydrates, such as 
beechnuts, acorns, and apples, is also 
critical to the winter survival of deer in areas 
where severe weather persists for several 
months. Winter browse available to deer is 
generally low in nutrition and digestibility. 
Deer compensate by restricting their feeding 
activity to conserve energy and minimize 
fat and tissue loss; they rely on their fat 
reserves for approximately 40% of their 
daily energy needs. More pre-winter body 
fat can mean the difference between life and 

Beaked hazel American beech White oak

Apple

American mountain ash

BlueberryBlackberryRaspberry

Chokecherry

American cherry
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Scarcity Fuels Conflict

K    nowing the distribution 
 and abundance of 

natural foods can help 
biologists understand 
annual trends in conflicts 
between humans and 

wildlife. A good example is 
the frequency of conflicts 
between black bears 
and the public, which is 
strongly related to annual 
food abundance. During 

death. The condition of female deer at the 
end of winter also significantly influences 
how many fawns are born and their ability 
to survive.

Wild turkeys are one of the only galli-
naceous birds (heavy-bodied birds such as 
grouse and pheasant) that can accumulate 
body fat. Turkeys take advantage of abun-
dant mast to fatten up enough to survive 
two to three weeks without food – a clear 
advantage for birds living in northern lati-
tudes with deep snow.

Annual mast crops can have a big effect 
on wildlife movement. A black bear may 
travel 50 miles or more outside its normal 
home range to take advantage of an abun-
dant crop of beechnuts. The availability of 
fruits, seeds, and nuts can also influence 
the travels of migrating species. During a 
year when American mountain ash berries 
are abundant, American robins may stay 
in the snow-covered mountains of New 
Hampshire for most of the winter. Most 
rodents cache food when it is plentiful. 

You’ve undoubtedly noticed the busy antics 
of chipmunks and squirrels stocking up on 
acorns and seeds for the winter!

For biologists, mast data represents a 
treasure trove of information that can be 
used in endless ways. Wildlife managers 
rely on up-to-date information on mast 
abundance to predict wildlife harvest and 
population trends. Survey data help them 
provide knowledgeable insights to hunters 
and other wildlife enthusiasts wanting to 
know “what’s going on in the woods.” This 
sharing of information results in increased 
hunter participation and success and takes 
some of the “guesswork” out of wildlife 
population management.  

So that’s the scoop on mast. If you 
happen to see me counting nuts under a 
beech tree this fall, I hope you’ll have a new 
appreciation for how mast surveys are 
helping our wildlife.

Andrew Timmins is the N.H. Fish and Game 
Department’s Bear Biologist.

years of poor natural 
foods, bears supplement 
their diets with human-
related foods such as 
birdseed and garbage. 
When there’s more food 
in the woods, these 
conflicts decline.

A look at the annual 
comparison between 
bear/human conflict 
levels and raspberry 
production shows this 
correlation. Raspberry 
is an important summer 
staple for bears, and a 
decline in its production 
typically results in an 
increase in residential 
foraging activity by 
bears, thereby increasing 
bear/human conflicts.

RELATIONSHIP BETWEEN ANNUAL BEAR COMPLAINTS 
AND RASPBERRY PRODUCTION IN N.H.,  1998 - 2016

Complaints                   Mast Production Score
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