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The Influence of Mammals ‘and Birds in Retarding Artificial and %
Natural Reseeding of Coniferous Forests in the United States

Clarence F. Smith and Shaler E. Aldous’

'FORESTERS have long been searching for

- an- economical method of re-establishing
tees ‘on deforested lands, Thiree inethods
have been used, namely: the-planting: of nursery-
ralsed stock amd natural seedlings, direct. seeding,
and' the encouragement of natural reproductlon
To date the planting program has been-given the
most. attention' but the other two methods are
glder and considerable- _hope for their satisfactory
use fs always being expressed. Chief among the
factors-that-have. pushed reproduction by seeding
into the background is the depredition ol seed-

- eating rodents and bitds.

This does not mean, however, that animals ‘are
the chie [actors in preventing reforestatiof.
Among. the many other important factors are:
availability of seed source, soil type and condi-
tion, prevalence. of destructive insects and dis-
eases, moisture supply, temperature, slope, and
many others, So: it should mot be inferred that
it rodent and bird- pressures could be remoyed
reforestation would always be successful. The
role of mammals and birds in aiding. reforesta-
tion is niot discussed in this paper. A!though
actual consumption of coniferous seeds Tmplies
degtruction. it must be recalled that in the pros-
ess of feeding, mamtnals thrUUgh caching, and
birds by transportation and dropping of seed%
may function as seed distributors.

The. first known effort at direct. s'eedmg on a
national forest in the United .States. was in 1901
{11} on the Sau Bernardine National Forest,
California. ‘This:and several other trials (12, 38)

failed due. to a combipation of fagtors, one of'

which was the activity of seed-eating animals:
Periodic -atbempts at direoct seedmg were con-
tinued with little .or no success through about
101246, 20, 27, 39, 59, 62). In the early twen-
lies an. intérést was agdin shown in this work
(30,41, 42,:50), bat still one of thé main obsta-
cles to'success was-the anitmal factof. During the
late thicties and’ up. until lhe present, tme, a re-
newed fnterest has again heen éxtendedd: 1o Liis

.w@enre F Smitly, formeily hiologist of U. §. Fish
and Wildlife - Service Control Methods Research. Sta-

twned at. Mt. Shasta, Calif. Shalet. B, Aldsus, biologist

with T 8. Fith and Wildlife Service, Public ‘Lands
Witdlife Research Sectisn, St. Paul, Minn.

method. of réforestation. (1, 2, 8, 10, 16, 25, 26,

32, 33, 34, 35, 36, 37. 40, 4-5 48, 4:,48 49,
58 61, 63).

It has been during this latter period that the.
authiors arid other workets in the Fish and Wild-

life Service have beén making extensive investi-

gations of the relation of animals to the forest,
Reproduction by seed and the animal preasura
thereon has received considerable attention. Tt
is thé purpose of this paper. to point out the
degree and type of pressure exertad by birds
_anf!_ mammals 6o fjrest seeds, the Wee spocics
a‘f}é@t‘ed,._af;d to describe metheds of reducinig or
eliminating these losses.

Many Anrvias axp Do Szep FATERS

A large number of different mammals_and
birds feed on the seeds ol coniferous-trees, both

when. supplied naturally and when provided by

plaiiting procedures. From the literature and
the: authors’ studies, 2 total of 44 mammals and
37 bhirds have been found to: eam
{Table 1). This list could be materially length-
ened-if the data from utipublished stomach anal-
ysed in the filés of the Fish and Wildlife Service
were assembled. Van Derssl {64) lists: the ani-
‘mals that feed on all species of coniférs in the
United States, but from his descriptions it is im-

possible to separate. seed eaters from vegetatwe-

feeders.

Although the: list 6f seed. eaters is long, only
a few species. are of. significance in forest regen:
eration. The tree squirrels, chlpmunks, hite-

footed mice, and -a few species - ‘ol seed-eating.

frmgtlllcl birds are responsible for the greater
part of all trouble caused by mammals and birds

in regenerating forests' by seeding. Habitat is

the gevernlng factor which -determines which

species of animal might be present to .consume.

the seeds.

Tree squ:rrelq (Seirus} are not- commonly
found very Tar frond troes with Lhe aesult that
their depredations are usually on this cones of
on the seed: dropping frein them, On’ denuded
areas that are heing actificially resceded,. these
squirrels are of mirior importance éxcept. around
the _tree..fr_mge_d hordeérs. On. the other hand ‘they
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Cammon name

Sctenuﬁc name

‘ting

Bitds
+Blue grouse
Sierra grouss
Ruffed groase
gu}:i}v fte i
wlifornia die
Bundata{!m{qp fgeon
Eastern mourning dove-
wRed-shafted flicker
Aevis: wobdpecker
Csnada jay
JBlug jay
«Steller's jay.
<Crow
+Clark’s nutcincker
-«wlnm wien
LHobin
Englisk sparrow
Southem meadowlark
Red-wing- blackhird
Rusty blackbird
Brewer's: blackhird
Blackbirds
Cowbird
Bionzed grackle
Hlie groabedk
ivetibng giroilisak
alifornin purple finch
«Pine grosbeak:
Kedpoll
pBoldfinch
wRed crosshiil
Towhee
vBlateaslored junce
Cardling junco.
Oregon’ junca
Red-backed juhca
“Chipping. sparrow
Song sparrow

Mamnimals
Cinereons shrew.
Trowhridye shrew
Wandering shirgw

Baird’s ‘dusky shrew
Yaquina shrew

Gibbs shraw miole

Columbiz. ground: stirrel.
Rocke squ!:re.l

California ground- squirrel
Fisher ground squirrel
White:tailed antelope squirrel
Mantled ground sqiirve],

dw'e_s_te_m chipmunk

=Easlern chipmnak

__Gmacalns qui

Dendragepus obscurus
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Spinis trisiis
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are probably the heavidst consumers of sonifer-
ous seeds under natural gonditions. Heavy cut
ting of sugar pine cones (even before they are
mature) by the California gray aquirrel was re-
ported by Bersy (6) and Jotter (27). As much
as 70 to 75 Percerit of the séed crop was repofted
taken. by these squirrels, and s naiy as 702
pottclerosa pine cones were found under one tres,

Voracious Rovents ARE Heavy
Step CONSUMERS

The appetite for. pine seeds by squirrels was
shown by Hatt {18) when he- reported one pair
of captive red squirrels ate the seeds from 422
coires of emstern: whille piné in one week’s tithe.
Meollenhauer (35} found red stuirrels. clipped
from 50 to 100 percent of the cong-hearing Hmbs
of the table mountain pine. It was the opinion
of Pulling (41} that red squirrels took- all the
white.pine seed produced during 4 poor year in
one atea in New York State. An examination of
three ted aqmrrel #idtriachs from s jack pine
slash drea i Mintiesota showed that they had

conswmed 1,178 jack pine seeds or an average

of 392 'seeds ‘per squirrel. In this latter case,
the . squirrels were collected at the edge of the
None was observed in the. main
body of the clearing. This localization was fur-
ther jllustrated by Smith {53) when he wrote,
“The greatest rodent damage oceéurred on the
fully-timbered: area where ted squirrels invaded

the quadratg geveral times svatrching for ungermi.
riated, seeds.”

Ground squlrrels (C:teﬂus] are pot commonly
pests on sites requmng reforestation. These ani-
mials. deetir only in the western states in open
types-of habitat where reforestation is not likely

‘to be practiced: However, these: animals. are.

known to retard forest tegenerdtion db times, as
Tinsley (58) reported the Columbian ground
squirrel in Idaho to have consumed practically
all the seeds {pondersosa ard western -white
piné) sown.

One. associated quite closely with the forest is
thé mantled squlrrel Throughout the ponderoda
pine belt, this groiip is coramon and beileved to
be an tmportant potiderosa_pine ssed consumer

by Wahlenberg {60} and Taylor and Gorsuch

(57},

Chipmunks play_an important role in prevent.
ing the feseeding of forests, The westerit chip
mitrik (Eutariies) has been a greater factor in
thie respect than the emsterti formt (Tamies),
Most seddltig studies have been made in the West
and in the Lake States whiere the western form is
much more abundant. In the Lake States, both
chlpmunks oceupy the same range, but -Eutamics
is fourid more in the logged ot burned areas and
is much miore numerots over the whole area.

In northesn Minnesota, ch;pmunks_we.re __fmmd ]

to be pronounced pine seed destroyers. The: ex-

amination of stomachs from 88 chipmunks: gol-

Taper 1—{Continued)

Cominon. name

Seientific name

Reference

Bed squirrel

Tamzasczuru.s ‘hudsonicts
hudsonicus Beileyi
5 hudsonicus logquax 65

5,9, 15, 26,29, 41,43, 49,53, 56
41, ¢3,49,33,56, 18

Teminsciurys hudsoiiicus ventoram a1

Temiasciuriis. hudsonicis rickardsoni N6, 54

Trmiascivrus. douglasii 36,52

Tamiascinrus douglasii albelimbatns 17

) Tamiasciurus fremonti fremonti .19
Weslern gray squirrel Sciuriis griséus: 36,52
Flsing squirrel Glaucomys sabrinus lrmpes - R
Facket mouse. Perognathus faseiatis Text
Perggnathus parius mollipilosus 5l

K‘miga’roh._ rat Dipodomys heermanni 52
White-footeéd mounse Peromyscus mapiculatus . 52
Peromyscus maniculatus gracilis Trxt

Peramyscus lencopus noteboracensis -53

Peromyscus sp, 55,62

4 - Neotoma. fuscipes- 4
! Rﬁ’l backed mouse Cléthrionomys gapperi Text
Meidow amouse Microtus' montanus 58
Hauce mouse Mus masculus 53

articles and ﬁndmgs frome ihe auikot's field work.

"This Jist does not include dpecies. eating Juniper and Taxls, and includes references. onl:.lr from puhhshed
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leeted in i jack pine slush area revealed that 72
percent gontained the remains.of jack pine seeds.
They averaged 31 seeds per stomach, but ohe
chipmunk: had eaten 796 and another had 204
f its stomach and 168'in its cheek pouches. The
88 animals had disposed of a total of 2,749 jack
pine seeds. Although chipinunks formed only
30.5 percent of the rodent populatmn, they con-

sumed 61 percent of the jack pine seeds removed

by rodents on ihis area..

Conxfe1ousmides%efwn~b y-chipmnnks has

heen reported by Dearborn (12) from the Black
Hills, Tinsley (58) in the Northern Rocky Moun-
tains, Korstlan and Baker (30) in the intexmgun-
tain region of Utah, Taylor and Gorsuch (57)
i the Southwest, Willis (62) and Moore (36)
in the Pacific Northwest, L. Smith {53) for the
New England area, and Horr, in an unpihlished
(1932) report from California.

Mice as-a group, because-of their wide habitat
and’ geographic distribution, are perhaps the
greatest animal fa¢lor ju rétarding {oresl tegin-
eration by seeds. A great mzny of the authors
reviewed, meritisned: mice as one of the chief
offenders.

White-footed ntice (Péromyscns) have been

found by.the authoss to be the most w1dely dis-

tributed and the most influential species in their
studies. Where. other authors have.specifisd spe-
cies, the white-footed group are usually inen-
tioned. According to Silver {50), white-footed
mice damaged from 10 1o 90 percent of the. seed
‘spots ‘on ‘a planting program in the Ocala Na:
tional Forest, Florida, Wlllls (62) altnbuted 08
percent failure of seed spots of Douglas-fir on the
Columbia National Forest o the work of mice,
and cage tests showed that a mousé could con-

sume 300 seeds of this species daily, In the Lake
States white-footed mice were found to he. seoond

only io cthmunks in numbers and in the con-

‘sumption of jack pire seeds. The examination of

30 stomachs reveated that 70-percent had eatén
]ack ping seéds and. the whole Iot averaged 19
seedls per stomach. The.greatest numbet eaten
by a snwle dnimal was 156,

Other mice kngwn to feed on coniferous seeds
are red-hacked .mice (Cle.f.hrzomuys] meadow
mice (Microtus); jumping mice {’7apus) pocket
mice (Perognathus), and lmuee mice {Mus mus:
culus).

The red-hacked mice are perhaps the vost
characteristic forest species, but their food pre-

tion.” He lists five species of shrews that were

ferences run. more to: succulent_vegetatm_n than to.

sceds. After a loggltig operstion. where miost of

the timbeér is cut, these mice are rapidly replaced E::;mid
hy the white-footed species. That they can be a . Shast
mingr fm.:tor ir seed consumption, however, i3 the g

shown hiy the aitalysis of 59 stomachs of ‘mice spots -
trapped on a jack pine slash area, Only 14 per: ing A
cent of them had eaten jack pine seed, the great: had b
est ntmber per individual being 25, and the ' Po;-

average 0. yl
g shioiw

Biros Acso Take MucH Sgep
Birds ‘are more of an influence in seed con-
sumption. than is genera[ly believed. Many
workers have referred to seed. destruction by
birds and rodents but few have specified which
birds are involved. As early =s 1916, Toumey

aere n

{59) listed mourning doves, fedpell, Canada jay, M[‘”:
blue ;ay ‘English sparrow, robin; blackbird, conves:
finch, junen, and Blue grosbeak as forest-seed tondl
eaters. Ti the longleal Hne area.of Mississippi, -ar; -
Burleigh 18} found heavy eonsumplion of ancds (2) t
by mourning doves, boabwhiles, meadow lacks, 5“"} k.
Brewer’s rusty, and red-winged blackbirds; and etho
cowbirds. He foind that dainage by thesé birds and 73
was most severe during years of heavy seed pro-
duction and. relativély light -during scanty seed .
years, the explanation being that the seed crop. : D e
when. abun&ant aftracted and held: larger bird .becn T
populat:ons “Pearson (39) and Krauch in & 1937 have L
report for the southwest named the junce -as a someti
causis of fatture of seeding experiments, eases: 1
Tix the northwest, Mcore (36) foungd Douglas- which
fir seeds attractivé to winter wrens, purple: !Ec;lh{
* ik

finchies; SOng sparrows, towhees, and juncos.
Four juncos, e:ght chipping sparrows, eight
goldﬁnches. and one Brewer’s blackbird were:col-
lected on a jack piné slash area in northern Min-
riesota. Of these 21 birds only three (ch:ppmv
sparrows) had failed 10- feed on }ack pine seeds.
Most of these birds were present in fair-sized
flocks, which could have been responsible for _
the consumptmn of & large part of the. seed crop- - ypes. «
It is rather surprising to find ‘such Insectivor- ]
ous mammals as shrews consuming coniferous
seeds, but Moore (37} states, “They play a defi.
nite’ and deletérions par't' in natural reforests .

found to eat Douglas:fir seeds. Jack pine seeds
wete found in the stomach: of one long- tailed
sheaw in Minnésota.

Many workers hive deplored serious Insses of
séed by rodents and birds without sprc:fymg the
identity of the animals’ comerned In fact, the
vwriters have found it impossible to ateribute




CRITERIA FOR GOLDEN EAGLE, FERRUGINOUS HAWK,
AND PRAIRIE FAL.CON NEST SITE PROTECTION”

by |
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Jan L. ]oness __
Bmlogy Department ' E
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Absiract :

Establishment of buffer zones around raptor nest sites has become an. important man-
agemEnt tool in ‘areas undergoing energy deve]opment or increasing recreational pres-
sure. ‘We conducted a survey of field résearchers who had distributed Golden Eagle,

Ferm‘gmom Hawk, and Prairie Faleon during their tesearch, Bases for and limitations of

the use of buffer zones to protect nésting raptors are discussed.
1

Introductzon

Energy development and other human activities can diminish raptor populations by
altering habitat and by disturbing nesting activities. Disturbance of nesting raptors can
resultiin complete desertion of nests, eggs, or young. Temporary departure by adults can
cause ;overheatmg, chilling, or desiccation of eggs or young, predation on €ggs or young,
or missed feedings. Three studies of the Golden Fagle (Aquila chrysadtos) found that 46,
71, and 85 percent of nesting failures were due.to human disturbance (Boeker and Ray
1971, Camenzmd 1969, D’Osuho 1954). The. effects of such disturbance range from loss.
of a year's réproduction to longsterm loss of the nest site if the disturbance is chronic. F
Raz:tos' researchers found that by disturbing birds they can jeopardize the reproductive
-ac‘::rntv being- studied (Fyfe and Olendorff 19'?6) ‘
- ‘Cogocern pver disturbance has resulted in the establishment of spatial or temporal buf- '
. Zmes fresiviction of activity within an erea of period of time) between some energy devel-
 apments and raptor nest sites, Geothefmal. develoPment proposa.!s for sites'in Utah and _

o in recommendations for buffers by federal agencies (ERDA 1977, Fisher p
‘E‘bGS 1977). Buffer zones were established to _protect raptor nest sites: a]ong the :

2z pipeline {Olendorff and Zeedyk 1978) and were recommended for the pro-

<kenzie gas pipeline. (Jacabson 1974), These recommendations were based pri-

- the experience of the individuals invalved because of the absenice of a body of

e responses of the. birds to these disturbances or any consenisus of the raptor

=ity concerning control of disturbance: This study summarizes and ex-.

Fases for such decisions relative to the Golden Eagle, Ferniginous Hawk |
= Brefrie Falcon (Faleo mexicanis).

—tal B

= % St e B Fassarch, 11, Deoparsn,
Eumm‘!:. m"::rmmuisnmm' Divisicn, 'ORNL

£ of Energy, under contiact W-T405-¢ng.26 with é

12 Raptor Research 15(1):12-18 é

Spring 1981 -

Methods.

Raptor fie
of the effect
routinely rej
sentto 74 a;
months late
elicita reat
high viriane
bird. Becaus
as thréatene
‘sen because
will frequen

‘Because &
workshop o1
Yion rneeting
the formulat

Resiilts
Twenty-fi

ditional res:

table. 1. Sim

median prot
than the me
age magnifl
con and hig
were:-not sta
Factors o
important i
spondent 'w
bance to wt
nest, and W
these.specie
in table 2.

Discussion

The objec.
the entire L
from. areas
those: that 1
aptnent. Olc
its raptor p
(1969) Foun
Utah, and B
al. Smith ar
primatily tc
semiarid we
dant rélativi



4 | RAPTOR RESEARCH Vol. 15, No, 1

'>.

Table 2. Recomuiended Buffer Zones for Golden Eagle, Ferruginous Hawk, of Prairie Falcon Nest Sites.

sttance " Species Development type Restriction Source
m (0 6 mile).-..Golden Eagle ‘Geothermal drilling  N¢ drilling ERDA 1977
" Pratrie Falcon
0.5 rn;le {0.8 k) Ferruginons Hawk Geothermal diilling No sirface Fisher 1978
2ll year and : o disturbance
1 m1le {L.8 km)
March 1-July 15
1 mﬂé {(1.6km} ~ All eagles Pipeline Olendordf and
' Zeedyk 1978
i
2 mllés (%2 km) Colden Eagle ‘Pipeline No construction Jacobson 1974
ait. year :
2 J:mles (3.2 Jan} Golden Eagle Pipélige ‘Ne ground activity  Jacobson 1974
March 1-Sept. I ’ S
0.25-0.5 inile Golden Eagle General M. R. Fiillers
(0.4-0:8 k)
{
200300 i ' Alithree species  General N. Woffinder?
0.5 miile (0.8 ki) Grassland raptors:  Gereral H. P. Howar@®
mlle' (1.6km) . Golden Eagle Gerieral R B. Howard®
line; of 'sight '

3Su,ggcsuons woeived in tesponse to the mptor disturbance survey,

sxtes . Ferruginous Hawks. ate more versatile, but ‘most require a tree or rock out-
cropping. This nse of elevated nest sites contrasts sharply with the open-land huntir.g
habit of these species. The importance of nest sites is confimmed by Fyfe and Armibris-

ter’s (1976) and Anderson and Follet's {1978) success in inczeasing. the productwlty of

Prame Falcons and Ferruginous Hawks, Tespectively, by nest-site creation and manipuo-
Jatiof (see glso Howard and Hilliard 1980, White 1974).

Nést-site protection is only advantageous if the prey base remains adeguate following
-develc)pment Many types of development such as oil, gas, and geothermal exploitation,
pipeline and road construction, and development of campgrounds and interpretive facil-
ities on ‘public lands remove vegetation from small areas. If important. prey concentra-
tions|such as ground sqirirrel colonies are avoided, raptors should be able to coexist with
these developments provided nesting sites. are undisturbed. The responses to. survey
question 5 indicate that development should be kept at least 400 m from such prey
concéntratlons

Amnother objection to nest-site protection was that d:sturbance might occur because of
the- estabhshment of buffer zones. This. disturbance could be caused by irate: supporters
of the development that would be restricted or by ‘nest robbers, varmirt shooters, ama-
teur haturalists, or photographers who are attracted to 1dentxhed nest sites. The location
of nest sites should be revealed only to those who are directly involved in facﬂlty siting.
Developers should be reminded that the nest site, not the individual birds, is being pro-

tected. Shooting the birds would not eliminate the need to restrict development near
the szte
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