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readersof this paper to have quotedin connectionwith the present sketch,the experienceof the late Philip Henry Gosse,Esq.,
published in March, x847. On page400 of •The Birds of Jamaica,' the author speaksof the only Tropic Bird he was nware
of under the head of ]•ha•lhon •ethereusLitre.-- a single bird
which he "presumesto have beenan immature individual"; and
saysfurther: "It is mentioned to me as one of the constantfrequentersof the Pedro Kays." This is the only individual from
the mainland that came under the notice of this very caretiff observer, and it is the more curious, inasmuch as Mr. Gosse resided, while in Jamaica, on the sea coast. In speakingof his

work, on page7ø of his •Birdsof Jamaica'he says, "Every day
throngh the ,vinter months, my almost undivided attention was
given to birds; and .... from August to April about thirteen
hundred specimensof birds fell into my hands, more than one
thousandof which •vere shot by myselfand my servants." The

PedroKaysmentionedare four smallislands,situatedsometbrty
to fifty miles southwestof Portland Point on the south coast of
Jamaica. It seems hardly probable, that the Yellow-billed
Tropic Bird could havebeenas commonin Goss.e's
day as now,
for so conspicuous
a speciesas it is at presen.tcould hardly have

escaped
the observation
of sokeena worker, aidedas he was by
friendsin ahnostevery part of the island, the parish of Portland
being referredto many times in his work. In reviewing in the
present seriesof papersthe work that has been accomplished
during the past winter, I shall have occasionfi'om time to time
to make further comparisons,for'the very accurate records left
by Mr. Gosseform a basisfor such*vork, and elementshave entered into the Paunaof the Island that have greatly modifiedthe
avilanrtaas it existeda little morethan fifty years ago.
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Ov q'n• sevenspeciesof Woodpeckerswhich I havefoundin
the regionof Mr. Chocorua,New Hmnpshire,the Yellow-bellied
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or Sapsuckeris the most numerous. It may fairly be saidto be
abundantin that district. I base this statementuponmy daily
countof birdsseenbetweenApril and the middle of Octoberin
the years •889 and •89o. I frequentlyrecordseeingfrom seven
to ten of these birds in a day. Their favorite hauntsare mixed
growths of young birch, larch, hemlock,maple and white ash
borderingwater or wet lands.
My attentionhasbeendrawn to the Yellow-belliedWoodpeckers on two accounts:--their quicknessto observeand persistence
in scoldingmy tame Owls when in the woods; and their destructlon of certain

forest

trees.

Last summerI was led to spenda considerable
time in close
studyof theseWoodpeckersand their feedinghabitsby the peculiar relations which I noticed as seeming to exist between them
and Hummingbirds. My observationswere given point by my
recollectionof the diflbrence of opinion among ornithologistsregardingthe diet of these•oodpeckers and their motive for tappin,• sap-yieldingtrees. I had heard it saidthat their soleteasou
for drawingthe sap was to attract insectswhich they then fed

upon. I had alsohe/trdthattheyatethetendercambium
layer
which intervenes between

the bark and inner •voo(1 of trees.

I knew

well that the birds were insect-eatersfor I had often seenthem fly

into the air with the grace of a Tyrant Flycatcheror Cedarbird
and captureinsectson the wing.
On July •9, •89ø while watchinga group of birds gatherediu
the woodsaroundmy tame Owl, Puff}f,two Yellow-bellied\¾oodpeckersand a Hummingbirdattractedmy attention. The Wood_
peckerswere scoldingthe Owl, when the Hummingbirddarted
towards one of them, hummed before it• rushed at the other, and

then seeing the Owl flew at him squeakingfi•riously. The• it

flew backto the first Sapsuckerand perchednearit. On the 2•st
I returned to the spot and found near by a Sapsucker's'orchard' of about a dozen canoebirches and red maples, most of
which were dead, somedecayedand fallen. The tree most recentlytappedwas a red mapleaboutforty tbethigh and two feet
throughat the butt. The drills madeby the Woodpeckersbegan
eighteenfeetfrom the groundand formeda girdle entirelyaround
the trunk. This girdle contained over 800 punctures and was
aboutthreefeet in height. In placesthe puncturesor drills had
run togethercausingthe bark to gapeand showdry wood within.
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The upper holes alone yielded sap. From this I iinferredthat
what the birds obtainedwas the elaboratedsapdescending
from

the leavesthroughthe fibresof the innerbark. I tastedthe sap
and foundit unmistakablysweet. The leaveson branchesabove
the drillsdrooped,thosebelowwere in goodcondition. I watched
the drillson thistree fi'om•2.3o P.M.until 2, andfrom4 until 6.
I

was concealed in the bushes to the northwest

of the tree.

During almostall of this periodof threeand a half hoursoneor
moreWoodpeckers
were in the treeengagedat the drills. They
were a male, female and two young birds. Four visits were
paid by Hummingbirdsin the time named. The visitorswere
driven away by the Woodpeckers. _At 5.3ø I shotone of the
young birds in order to determine the number of individuals

usingthe orchard. His absencewas unnoticedby the survivors.
The next day, July 22, 1•watched from 9.3ø A.M. until • P.M.
The male, femaleand oneyoungbird werepresent,the treebeing
seldomleft by all at once. Ten visits were paid by Hummingbirds; in five casesthe birdsreachedthe drills, and hovering,
drank sap from one or more of them. In the other cases, the

¾Voodpeckers
beingpresent,the Hummerswere drivenaway.
The work of the Woodpeckers seemedto me, armed as I was

with an excellentoperaglass,and sittingnot more than thirty
feetfrom the drills,to be perfectlyplain in character. During
the morningthe femaledrilledfour or five new holes. They
were aboveothersin perpendicularseries. They yielded sap
freely. She was closelyattendedby the young one, who occasionallyswallowedpiecesof the soft bark or cambiumlayer
taken from the bottom of the drills.

The female also ate some

of it. When not drillingor restingthe femaledippedsapfrom
the holesnearby. 'Phemale drilledno holesbut dippedin those
yieldingsap. The dippingwasdoneregularlyandratherquickly,
oftentwo or threetimes in eachhole. The sapglistenedon the
bill as it was withdrawn. I couldsometimes
seethetonguemove.
The bill was directedtowardsthe lower, inner part of the drill,

which,asI foundby examination,
wascutsoasto holdthe sap.
I looked carefullyagainand again to try to find insectsin the

sap,but nonewere there althoughnumberscrawledupon the
bark. Occasionallythe birds by a nervousmotionof the head
caughtan insect. There•vasno doubtas to when they did this,

eitheronthebark or in the air, tbr in swallowing
aninsectthey
alwaysoccupiedan appreciabletime in the process.
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During the forenoonI nailedto the tree nearthe drills two tiny
cu.ps of birch bark. These I filled with maple syrup. The birds,
although not disturbedby these cnps• did not then drink from
them. In the courseof the morning I shot a Crow and two Blue

Jays fi'om where I sat, but the Sapsuckers•althoughgreatly
startledby the reports,returnedquickly aftertheir first fright.
The day following, July 23, I wason dutyat the tree from 9
A.M. until x2.30 P.M. I lay on the gronnd concealedby the
spreadingbranchesof a beechtree; my watch hungfrom a twig
before my eyes,while equippedwith penciland paper, I took
notesof all that occurredfrom minute to minute throughoutthe
day. My recordruns as follows:-Wednesday, July 23, 9 A.•t. Arrive, climb tree, fill cups, male Sapsucker
comes,scolds,goesoff. Noinsects in the sap.
9.o8. Male returns, dips from six holes.
9.o9.

Goes out on dead limb.

9. II.

Hummer takes sap from two holes.

9.I7.

Male quiet.
Young Woodpecker comes.
Goes out on llmb, having dipped 37 times in 9 holes.

9.2o.

Young dips 39 times from •3 holes.

9.22.

Goes out on limb.

I could hear no humming.

Male flies.

9.26. Male comes,dips x5 times from 9 holes.
9.27- Male drills a new hole. Hmnmer comesand goes; gets nothing.
9.28. Young flies north.
9.3 ø ß

Male catches insect on the wing, goes on limb.
insect on wing.

9'34'

Male dips from four holes. Flies west.
Male returns, dips 9 times, 7 holes, goeson Iimb--drmns, preens.

Hear a Hmnmer.
9.44'

Catches another

Male drums.

9'47' Hear drumming.
9.5 ø ß Female comes from north, they chatter.

Male flies north.

9.51 ß

Female dips, goeson further side of tree and drills.

9.52-

Comes to cups, tastes syrup in one.

9'53'

Flies away, east.
Male comes from north, dips 17 times, i2 holes.

xo.o 3.

Flies

Io.o 9 ß

Female comesfrom east, dips in drills and then from cup No. •,
4 times.

Io.37.

Female

Flies

north.

Hear a Hummer.

east.

comes.

Io.38. Male comes.

Female dips 4 times in cup No. • and goes east.

•o.39.

Male dips in 5 holes, taps on bark, preens.

IO.42.

Goes out on limb, scratches and preens.

Seems to have lice.
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Young comes.

xo.47.

Male goesto anothertree, undrllledand beginsdrilling.
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Young

dips in 4ø drills.
xo.48. Hummer comes. Young drives it off.
•o.5o.

Young standson cupsand dips in a few holes many times.

•o.53.

Still dipping from same holes.
Still dipping at intervals.

•o.57.

•o.58. Male comes, nervous, drills.
•o.59.
•x.o6.

Young tries to drill, four feet above drills.
Male and young both drilling.
Male dips, goes out on llmb.
Young dips.
Male dips• goes back on limb, flies east.
Young dips from cup No. 3 and from new holes.
Young digging in old holes.
Young dips from holes and dips twice in cup No. 3.
Goes on

limb.

11.22. Dips from holesjust made by male.
xL25-xx.3o. Still dipping at intervals.
xx.32. Male cosresfrom east. Young goes.
xL33. Male drills.
xL35. Looks at cup. Goes out on limb.
xL37. Catches insect on wing, brings it to the tree, crowds it into hole,
and eats it piece-meal.
xx.38. Female comes. Goes direct to cup No. x and dips 4 tinms.
H.4o. Female dips in new hole and drills one.

•x-47. New hole done,after 6• minuteshard chiselling.
xx.49. She catches insect on the wing, puts it in a hole and eats it.
xx.5o. Hear a Hummer.
xx.52. Female drills.
xL55. Dips, goes on limb, wipes beak and preens.
x2 noon. Female completestoilet, dips and flies away.
i2.o5-i2. io I examine tree. What appearedto be drilling new holes was

mainly clearing dry wood from existing drills and running several
drills into one large one.

The drills are always lower at the back

next the wood than at the front, thus forming cups for the sap to
collect in. The holes begun by the young did not reach the cambium layer. I find no insects in sap or syrup.
x2.23. Female comesfrom north, dips, pecks and preens.
x2.27. On limb preening.

•2.3o. Still there. I go hornefor dinner.
2.30. Return. Young in tree. I climb, he flies. I place a flame-colored
nasturtium above cup No. x.

2.37. Female comes,dips in new holes.
2.38. Seesnasturtium--petrified by astonishment.
2-39. Hitches towards flower, and touchesit three times, with her bill.

Satisfied,dips.

t89•.
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2.40. Drills and later does nothing.
2.48. Catchesan insecton the bark by.a quick pecking motion. Goes on
li•nb.

2.5r.
2.53.
2.54.
2.55.
2.57.
2-58.
33.or.
3.09.
3. i3.

Young comes, dips. No notice of nasturtium.
Young goeson limb. Female comesin and drills.
Young comesin and walks over nasturtium.
Female drinks from both cups, bill glistens.
Both fly. Young seemscolor blind.
Male comes, dips, goes near flower, does not notice it it MI.
Male preens, clinging to bark.
Female returns. Male dips. Both preen.
Male dips.
Male hops to nasturtium and touches it with bill three times.
Looks at cup but dips in holes.
3.•5. Nasturtium blows away.
3.r9. Male dips. Female drinks 17 times from cup No. i and once from
a drill.

3.22. Male sleepy, dips now and then. I peep, mew, whistle, hoot,
bark and talk, but no sound makes the birds do more than move
their

3.28.
3.29.
3.30.
3.333.37.
3.42.
3.47.
3.52.
3.56.
3-58.

heads.

Hummer comes; seesmale and retreats.
Male dips.
Female flies east.
Male dips and goes on limb.
Male hangs wings and opens beak. Sits in sun.
Preens, comes in and dips, goes back.
Young comes,dips 3ø times. Male goes on limb.
Hummers near, male comesin, very 'lively, dips.
Male drills. Young stays close to him.
Young goes on limb and hangs his wings down each side, so
they show underneath the limb.

3.59. Male goeson limb.
4. Male comes in and tries to catch passing flies.
4.02. Young wakes and preens.

4.04. Male begins new hole.
4.05. Male goeson limb. Young dips.
4.07.
4.08.
4.•o.
4.•3.
4.•7'
4.25.
4.27.
4.3o.

4-354.4ø.

Young drinks 4 times from cup No. 3.
Male dips. Young goeson limb.
Male goesout.
Male come,
s in and dips.
Young fii•s in, male goesout. Young dips 48 timesfrom drills.
Both quiet.
Male comesin. Young dips.
Male drill• new hole higher up.
Young flies east.
Young comesfrom east, dips, male dips,

4.5øß Male andyoungdipping.
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4.55. I squeak,Hummer fliesin and alights.
4.59. Female hasbeengone9ominutes.
5. Male motionless. Young in next tree.
5.06. Male dipsand fliesaway on seeingme.
5.07. Young comesin and dips •6 titnesfrom cupNo. 3.

5.•3. After dippingin holesgoesto cupanddips5 times.
5.t4. Femalecomesfromsouth,youngfliessouth.
5.•5. Femaletouches
cup3, thengoesto cupt anddips•3 titnes.
5.t6. Goesout on limb.
5.20. She drills, and continuesto drill a longtime.
5.35- Hummercomes,alights,fliesaway.
5.36. Young comesand dips. Female goes.

5.38. Youngdips7 titnesin cupNo. 3, thenin severalnewholes.
5.4•. Male comes.
5.44. Young dipsin cupNo. 3, 7 times, fliesoff.

5.46. Male rattlesaroundovercupsand bark, but thus far I have not
seen him drink from cups.

5.49. Young returns,dips3 timesfrom cup3' He alwayswipeshis bill
in a drill after drinking syrup.

5.55. Young dipsagain in cup3 and fliessouth.
5.56. Male fliesin and clingscloseto cup.
6.

6.02.
6.oS.
6.•2.
6.•8.

Hummer

near.

Male dipping and preening.
Young comes from south.
Male and young dipping.
A Ilermit Thrush alights on the limb from which the Woodpeckers always take flight. Young flies at him twice and drives him
away and out of the tree.

6.30. Young still dipping; I go home.

On July 24 insteadof goingto •OrchardNo. t' as I shall call
that alreadydescribed,I went first to anotherhalfa mile northeast

of it, where,in August,t889, I had seenSapsuckers
drilling a
canoebirch,andHummingbirdsanda DownyWoodpeckerapparentlysharingin the profitsof the tree.
I reachedOrchardNo. z at 6.45 ^.•r. The treein uselastyear
was nearly dead. T•vo neighboringbirchesshowing scarsof
earlieryearswerequitedead. All stoodon the crestof a kame.
About thrce rods along the ridge to the eastsyarda red oak and twvo

or threecanoebircheswere in useby the birds. Five Sapsuckers
including a male, female and three young were frolicking and

(lipping.The male was smnexvhat
rough•vith the youngbirds.
I stayeduntil7.3o. ttummingbirdsmadethirteenvisitsin that
timeandweregenerallyallowedto dip freely. 2kBlack-and-white

•9x.]

Bor•z•s
onthe•ello•v-bell•'ed
Wood]3ecker.

263

CreepingWarbler was driven from the tree. A Red-eyedVireo
was not disturbedin the higher foliage. Three separatetimes
while one Hummingbirdwas dippinganothercame. The eftbet
was astonishing. Volleys of squeaksproceededfrom both birds.
They droppeddirectlydownwardsfromthe tree abouttwentyfeet,
and whencloseto thetopsof bushesandbrakesbeganto go backwards and forwardslike a long pendulum, the trunk of the tree
coming opposite the lowest point of their course, and the arc
madeby them measuringabout forty feet. Their humming and
squeakingwere continuous. At the end of the performanceonly
one bird was'to be seen and he quietly perched in the tree. I
think this oscillatingflight was made five or six times in each
of the three performanceswhich I witnessed.
The following evening, July 25, I visited Orchard No. 2
again. One Sapsuckerand two Hummingbirds were at work
dipping between 7.20 and S. P.M. The pendulumact ,vas not
performed. The Hummers were not disturbed by the Woodpeckers. They continuedto dip until it was too dark for me t{•
seethem althoughI could hear their wings.
On the preceding morning after my visit to Orchard No. 2, I
spent a short time at Orchard No. t. I found the birch bark
cupsempty. I filledthem and as I reachedthe groundthe young
Woodpecker came and began dipping from cup No. 3' lie
clippedten times•then pokedinto two drills anti flew away. The
female came immediately after, dipped in a few drills, saw the

freshsyrup•dippedtentimesin cupNo. •, and flew away. That
day and the 26thwere rainy. On the 27that 6.•5 •'- M' I saw
a male Hummer working on evening primrose blossoms. tie
ignoredother flowers. I reachedOrchard No. • at 6.35. The
yonngone was there. I filled cup No. •, the othersbeing torn
or warped. A Hummer flew almostinto my facewhile I was in
the tree. About twenty new drills had been madesincethe 23d,
all being higher up the trunk than previousones. About two
inches in height had been gained. I remained on the watch
nearly nine hours, going away only for mealsand a brief visit to
Orchard No. z. During the nine hoursthe male paid ten visits
to the tree, the femalefour a•d the youngonethree. Forty-one
visits were made by Hummingbirds, in several instancestwo
were in the treeat once. The tree swarmed•vith insects,mainly
largeflies. One or morebutterfliescame. Early in the morning
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I added
brandy
andsugarto themaplesyrupin thecup. The
Hummingbirdswith one exceptiondippedonly in the drills. In
onecasea Humming bird drankfor sixty seconds(includinga rest
of ten seconds)from the cup. He then flew away. The young
Sapsuckerdippedonly from the drills,the femaledippedthirty
timesor morefrom the drills and twenty-fivetimes from the cup.
The male dippedfifty-fourtimesfi'omthe drills and worked a
little in deepeningholes,drank sixty-sixtimesfi'omthe cup and
caughttwenty insectssome on the wing, some on the edgeof
the cup.

I noticedwith surprisethat the Hummingbirdsin more than
one instancetook sap while clinging to the bark with their feet,
their wings beingat rest. I havebeentold by a caretiffobserver
that they cling to the trumpet flower in the same way while
crowding themselvesinto its mouth to draw its sweets.
My notesrefer again and againto the spitefultreatmentof the
Hummers

at Orchard

No.

I.

On the other

hand at Orchard

No. 2 they say "Male andyoungonedipping. Hummer comes
in and dips severaltimes between1,Seroand they oflbrno objection."

In spite of the fact that one young bird had been shotfrom the
family at OrchardNo. I the tree was without Woodpeckersonly
aboutonehonrout of the ninethat I watchedit on July 27.
On the zSth I arrived at OrchardNo. •. at 7.z8 ^. •. and
watchedit for two hours. On my arrival I filled onecup with
brandy, sugarand syrup, and another,a new one, with pure
brandyand a drop or two of the mixtureontop. A Hummingbird'sarrival at 7.3ø broughtthe maleSapsuckerfi'oma neighboring tree. The Hummer was driven away. The Woodpecker
dippedseveraltimesandthentriedthepurebrandy. He shookhis
beak and hitchedaway fi'om the cup. Then he went out on the
limb usedas a regular point of departureand flew north, as my
notessay: "pointingand flyingas thoughfor a longtrip." At
8.I 3 a male Hummerdrank forty seconds
fi'om the cupcontain-

ingthe brandyand syrupmixture. At 8.i6 a femaleHt;mmer
drank twenty secondsat the samecup. Both ignoredthe drills.
At 8.4z a femaleHummer while drinkingwasattackedagainand
againbythe waspsandbeessurrounding
the tree andcompelled
to defendherself. At 9.o5thefemaleWoodpeckerarrived,dipped
in a few holes and then went to the brandy cup. She drank
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six times, then went out on th'elimb and presentlybegan shaking her head violently, showeringdrops fi'omher beak in every
directionuntil shehad thrown up what I estimatedto be two teaspoonfulsof liquid. She flew away eastwardbut soonreturned
and remaineduntil 9.3ø when sheflew north "as for a long trip."
I then hurried to Orchard No. 2 andremainedthere froln IO.O7
until i 1.15. On someof the trees at this orchard a thick growth
of small sucker brancheswas conspicuousjust below the drills.
I think it was cansedby theln. It setwedas a screen for the
Sapsuckers. During this hour three Woodpeckerswere at work
dipping and occasionally
catchingsomeof the numerousinsects
of which the air was fifil. Sevenvisitswere paid by Hulnmingbirds. One of the trees in use by the Woodpeckers, Hummers
and insectswas a red oak. The drills in it were very small and
round. At •'•5 I went into a large swamp to the east of Orchards • and 2 in searchof fi'eshevidence. After walking a qual'ter of a mile I pansedand hootedlike a Barred Owl. A young
Sapsuckerpromptly appeared,and a momentlater a Hummingbird, which alightedcloseto the ¾Voodpecker.Seeingno Owl, the
Hummingbird flew off towardsthe point fi'om which the Sapsucker had come. I followed and found Orchard No. 3 consistingmainly of treesgirdled long ago and now dead. The tree
in usexvasa red maple. Its drills were abouttwenty-fivefeetfi'om

the ground. One bird was dipping; two more camesoonafter.
After a brief stay I went home to dinner. Retnrning at 2.45 I
stayeduntil 4.t5. A Downy Woodpeckerpassedwithoutgoing
to the drills. At 3'35 I killed two young Woodpeckerswith a
singlechargeof dustshot. A few momentslater a Hummingbird
alightedin oneof the deadmaples. At 4-Iø I was drawnaway
by the hootingof a Barred Owl and did not returnto Orchard
No. 3 until Ang. 7 whenI foundonlyone Sapsu.cker
at work, it
youngone,whichI shot. I do notthink that I tYundthe principal treesin this orchard.
I endedmy obsetwations
of July 28 by a visit of t•venty-five
minutes at •Orchard No. 4' which I had first seenthreeyears
before. It consistedof a large number of dead and a f•v living
trees•vhich stoodon a delta formedby the ChocoruaRiver at its

pointof unionwith Chocorun
Lake. The partof the orchard
in use wasa birch fi'omwhoseroot rosefour majortrunks quickly

subdividinginto fifteen minor stemseach rising to a height of
$
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overthirty feet. All of thesefifteentrunks•veredeador dying.
Only sevenof themboreleaves.I reachedthisorchardat 6.25 P.•.
and findingno birdsin sightplacedPufi• on a stumpcloseto the
drills which were only sevento nine Ibet from the ground. Instantly a Hummingbird appeared,buzzing and squeaking,and
the next momenta female Sapsuckercameinto the tree scolding.
I removedPuffy and soonafterthe Hummingbirdbegandipping,
giving a squeakeach time he dipped. At 6.50 the Hummer,
again discovering Puffy, flew within ten inches of his eyes,
buzzedindignantlyand flew away.
On Aug. 5 from 3 to 4 P' •- no Sapsuckers
cameto Orchard
No. 4 and only one Hummer. A high wind wasblowing.
On Augukt 7 I visitedOrchardNo. x. About twventy
new holes
had been made since July 28 and great quantitiesof frothy sap
•vere•w•sting. The sap•vasas sweetas thonghartificiallysweetened. I saw one young Sapsuckerand one Hummingbird;
neither of them dipped. The ¾Voodpecker
caught severalinsects.

On Aug. 8 I reachedOrchardNo. 4 at 6^. •. At 6.o3 a
Hummer came. At 6.o6 a young Sapsuckercroneand began
dipping. I had •vith me, insteadof oneof my BarredOwls, one
of threeyoungScreechOwls•vhlchMr. Batchelderhad confided
to my carefor the season. •Scops'•vasplacedin a conspicuouspositionin the heart of the orchard. The Sapsuckerhad
scarcelybegundipping •vhen he saw the O•vl and raised the
alarm. Over thirty birdscame,includingtwo Hummers. By 6.30
the noisesubsided•and the Sapsucker,who had not left the tree

at all, resumedhis dipping. A male Hummel was alsodipping
at 6.3•. At 6.42 the Sapsuckerwas dipping within sevenfeet
of my head,and the Hummerwas perchedcloseby. At 6.47
the Hnmmer buzzed in Scops'face and then perchedagain. At
6.52 anotherHummer cameand both flew away, at 6.54 both
came back, bttt went again. At 6.56 Scops,whose •vlng was
clipped,jumpednearlysixfeetat theyoungSapsucker,
at whom
he had beenglaring for sometime. The Woodpeckerflew with
a loud cry, scoldedfor a long time and then disappeared. I
nailed a birch bark cup to one of the stemsand while doing it a
Ilumlncr came and looked at me. Later, he came again, looked

at the cup and dippedat drills closeaboveit.
I spentfrom •o ^. •. until •2.34 at OrchardNo. z for the
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purpose of shootingall Sapsuckersseen there. I found last

year'streeagainin useand thosein useJuly 24 and 25 temporarily abandoned.From to to •o.48 the Sapsuckers
seenspent
all theirtimecatchinginsects
onthewing,sometimes
flyingfifty
feet fYr thein. Hummingbirds•vcrc nmnerous,and, as I had
noticed was the case with this orchard, were unmolested even

when dippingwithin a foot of a Sapsucker. At [•'t5 I fired
while a Hummer and young Sapsuckerwereboth dippingand
andkilled the Woodpecker.
At • x.47 I triedagainandkilled a Sapsucker
and maleHummer with the same charge. At •2.•2 a female Hummer came

and dippedfor forty seconds.At t2.27 I shotanotheryoung
Sapsucker
andat t2.34 a fimrth. As I left the orcharda female
ttummer was dipping.
On August to I spentfi'om 5.3ø P. •. until 6.30 at Orchard
No. 4' A young Sapsuckerand Hummer were in the drilled
tree during the entire hour.

Although I climbed into the tree

to put maple syrupin the cup, the Woodpeckerdid not leave the
branches. Neither bird took any syrup.
On Aug. •3 I reachedOrchardNo. 2 at 6.40 ^. :u. At 7.09
a Hummer buzzed in my face so near that I was startled and
waved her off. At 7.•5 a Hummer was dipping in a canoe
birch near by. At 7.•7 I fired at her but missed. She dipped
again at 7.29. At 7.32 I fired again and failed. At 7.37 shewas
dipping again and then perched near by. She dipped again at
7'45 and 7'49 and I tried a third shotwhich was successful. At
7.58 a femalehummerwas dipping in the same spot. At 8.07
I left without having seena ¾Voodpecker
bnt xviththe certainty
that more than a single pair of Hummers used Orchard No. 2.
On Aug. •4 at 3 P.X.•.Hnmmingbirdswere using OrchardNo.
2 but the supply of sapwas diminishingand no Woodpeckers
were to be seen. I shot away a small limb which I noticed the
the Humming birds perchedtipon, and a few momentslater one
returnedand flew in zigzag'lines near the spot, searchingfor the
missingtwig. The sameor another bird repeated the search a
few minutes later. At 4 P. •- I reached Orchard No. x which
seemed deserted, nothing coming during an hour and a half.
G•eat streamsof frothy sapextendeddownthe bark to theground
and formed a 1hoistspot on the leaves and mould. The trees
smelled sour and the lower sap tasted sour. I climbed to the

268

BOLLES
onthe rellow-bellt'ed
I47ood•ecker.

[July

drills. The upper holes were blowing bubbles of sap, and a
slow current was flowing from them, readily visible to the eye.
Many kinds of insects were upon the trunk, including ants,
common house flies, and hornets. One of the last named stung
me without other provocationthan my presence,and I descended

rapidly fron• the tree. By a mark made on July 23 I was able
to determinethat in three weeks the drills in this red maple had
been carried eight inchesup its trunk.
On Sept. 5 I paid a final visit, for the season,to Orchard No.
•. There were no birds presentbetween 2.30 and 3 p- •'
But
little sapwas flowing. The tree looked in better conditionthan
in July or August.
Great

numbers

of hornets were in control of the tree.

A few

butterflies hovered near, but were driven away by the quarrelsome

hornets.

On May •, •89• , I took advantageof a brief trip to Chocorua
to visit Orchard No. •. The Sapsuckerswere there and had
evidentlybeen at work severaldays. The red maple, their principal tree, was coveredwith flowers above the belt of drills, and
with newly opened leaveson its lower limbs. The female was

dippingat •i seriesof new drillswhichhad beenopenedtwo feet
above the old belt.

Forty-three holeshad been cut on the trunk
and nearly as many inore on severaladjoining limbs. Sap was
flowing from the upper holes only, and not in abundance. It
was slightly sweet. The male croneto the tree once during my
stay of half an hour, but he spentmost of his time on a poplar a
few rods distant, where he was digging his family mansion.
The poplar was a vigoroustree, aboutforty feet in height. The
hole was on the southeast side of the trunk

a little

more than

twenty feet from the ground. It seemedto be already four or
five inches deep. The birds were noisy, especiallyso when the
female went to inspect the male's digging, and when the male
camefor a momentto the drills. Only txvoSapsuckers
appeared,

and no [tummingbirdswere to be seen. There were practically
no insects to be found

near the drills.

During July and August, •89o, I shotin all eight Sapsuckers
at the variousorchards. [ preservedtheir stomachswhich were
well filled with insects.

Some of these stomachs were examined

by ProfessorHagen who wrote to •ne on Aug. z•st as follows:
"The Woodpeckerhashashedhis foodsofine, that it is beyond
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my power or knowledgeto determineaccuratelythe composition
of this bug-hash."
Mr. Samuel H. Scudderwas able to speak with more confidence

of the stomachs

which

I sent to him.

Under

date of

December t9 he said: •The insectsin the difi½2reut
stomachsare
in all casesalmost exclusively coinposedof the harder chitinousparts of ants In a cursory examination I find little else,
though one or two beetlesare representedand No. 4 must have
swallowed an entire wasp of the largest size, his head and
wings attesting thereto. If the birds were very different in
habit, or presumablyin food, a comparisonof the kinds of ants
might lead to the detectionof some peculiarities. A number of
speciesare represented."
It is worthy of note that the structureof the tongue of this
speciesis somewhatunlike that of the tonguesof other ¾Vood-

peckers. In forin it is not adaptedto use as a dart for securing
insectsand its fringed edgeshave suggestedto biologistswho
were not observers
of the bird'shabits,that sapmight, as iu the
casesof specieswith similar apparatus,forin an important portion of its food. The following extract from a letter written to
me by Mr. W. F. Ga,ong, Instructor in Botany at Harvard
University,givesa clearhistoryof the progressof sapin its ascent
and

descent.

"It is now thought by botaniststhat the elaboratedsap from
the leaves is transferred down the stem through the sot• bast
cells of the inner bark, just outsideof the cambium layer. It

hencepassesto the medullaryrays,whereit is storedtip to last
over the winter in the fo,'m of starch chiefly. Some of it is stored
alsoin the wood cellsof the young wood--but none I believe in
the ducts or fibres or main masses of the wood itself.

In the

latter there is a current of crude sapfrom the roots flowing .up,
but I do notthink any botanistthinksthat the elaboratedsapflows

down by the samepath. Henceif the ¾Voodpecker
in .July or
August penetratesthe wood,he would get only crude sap fi'om
the ordinarywood tissue,but he might get ehd)oratedsap t¾om
the medullaryrays or someof the smallerwood cells--nmch more
of the former (i.e. unelaboratcd)than of the latter (i.e. elaborated), I should say. If he penetratesto the cambiumonly he
would get elaboratedsap (which is beingtransformedinto tissue),
and if he penetratedthe softinner bark only he certainlywould
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getelaborated
sapfio•ving
down•vard,
andprobably
thatonly.
If it iselabor:•ted
saphe•vants,
he•voulddomuchbettertogo
noflirtherthantheinnerbarkandcambium.Themedullary
raysaresosmallin proportion
to thesizeof a Woodpecker's
bill
andtongue
thathe•vouldreceive
butpoorwagesforhislaborin
penetratingthem. Of coursein spring beforethe leavesare

fifllyout,thesapisveryrichasit flo•vs
up, bothin starchy
and
albuminold
matters,and thenit wouldbe worth•vorking
for.
ButaslateasJulyandAugust,
theup•vard
flo•ving
sap,wbileit
contains
traces
of thesenutritious
substances•
mustbeverypoor

in them.

•' I neverthoughtof the questionbefore,becauseI did not

kno•vthatWoodpeckers
boredfor sap. I al•vayssupposed
it was
insectsand tbcir larvmthey were after."

Xztmmarff.--From
theseobservations
I drawthefollo•ving
conclusions:
thatthe Yellow-bellied
¾Voodpecker
is in thehabit
for successive
yearsof drilling-the canoebirch,red maple,red

oak,•vhiteashandprobably
othertreesforthepnrpose
oftaking
fromtbemtheelaborated
sapaudin somecases
partsof the cambiumlayer;thatthe birdsconsrune
the sapin largequantities

for its o•vnsakeanduotfor insectmatterwhichsuchsapmay
chance
occasionally
to contain;thatthe sapattracs manyinsects
of various
species
a fe•vof •vhichforma considerable
part
of thefoodof thisbird,but•vhose
capturedoesnotoccupyits
timeto auything
like tbeextentto •vhichsapdrinking
occupies
it; thatdifferent
finntiles
of theseWoodpeckers
occupy
different
'orchards,'such families consistingof a male, femaleand from
one to four or five young birds; that the 'orchards' consist of

severaltrees usuallyonly a f•w rodsapart and that thesetrees

areregularly
and constantly
visitedfromsunrise
until longafter
sunset,
notonlybytheWoodpeckers
themselves,
bntby numerousparasitical
Hummingbirds
•vhicharesometimes
unmolested,
but probablyqniteas oftenrepelled; that the foresttreesattacked

bythemgenerally
(lie,possibly
in thesecond
orthirdyearof use;

thatthetotaldamage
clone
bythemistooinsignifi9ant
tojustify
their persecutionin •vell-•voodedregions,

