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TNTRODUCTION
This summary presents important data slements of aircrafe bird strikes
Teported within the TUnited States and its possessions during calendar
year 1978, It was prepared Irom information collected under a woluntary
Lird strike reportiog profram that is dependent on the aviation system
users for the primarvy data. This veluntary contribution of data is
vital in identifying problem aress where a hird control program can
be effective. Based upon data from other countries and from the
United States Alr Force, it 1s estimated that 15 to 200 percent of the
total number of bird scrikes are reporced; therefore, it should he
noted that all dats reported herein is subject o veporting limitatinns.

DATA SOURCES

Collection, validation, and analvsis of bird scrike ddaca roguired

Che wse of several different sources. Duplicate dara sources were
combined in some Instances to provide greacer detaill. In several

cases, cthe collection bepan with a report completed by the pilot,

with the reported strike beinp followed through repalt work and

insurancc claims: The assistance provided by air carrier mainten-
Aance personnel . aircraft manufacturers, and insurance underwricers
in compiling eost data is appreclated. The following reporting

spurces were used ro prepare this summary and analvsis:

1. TFaA Bird Strike/Incidenc Heporc, FAA Form 3830

2. FAA Bitrd Strike/Incident Report, FAA Forw 5200-7 (super-
gedes FAA Form 3850)

4« FAA Service Difficulfy Program reportos
a. SHervice DHfficulry Haporc, #¥AA Form 8070-1
by Malfunerion or Defect Repeort, Faia Form 3330-2

r. Maincernanee Difficulry Record, FAX Form BI30-3

4. Naticmal Transportatic FrL oAveldent Reglrts

. CIGEO Bizd Serilia ) g m

4, Summaries : frtee Burppe

7. ["AL Afr T

8. Alr rcarrier m: = tdaia

. Alrvorafr many data

TERIEE DEEINET

Sird St¥ike — A collisisn Bewwssn 3 bipd 2hd &8n aircrafc. Also included
Are gtTikes mvelving insects (CwWwo casss reporced) and bazts {Iour cases
reported).
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Aircratt Operations - Total number of arrivals or departures ac an
airport. Touch—and-go approaches are Lrcatec as two operations, &
landing and a takeoff,

Air Carrier Bird Serikes — Bird strikes wiich cccurred with aireratt
holding a Certificate of Public Convenience and Necessity issued by

the Civil Aeronsurics Board to conduct aschedulod services dwver
specified routes. Alse dncluded are nonscheduled or charter operations
conducted by certiticated air carriers.

aviation.

Serions Bird Strike - Bird strikes involwving injury or loss of lile;
losa of aircratft; damage/loss/shutdown of more than one eagine on
multiengine airecraft; wmeontained engine failure; fire; penetratien
of the bird through the airframe; major structurdl damage; wiususl
or dangetous features impairing safe flight; and power loss orv
[ailure on single-engine aircrafr.

Raptor — & bird of prey, owls, hawks, eagles, and valroeres,

GENERAL DISCUSSION

The nommandatory reporting of bird strike incidents provides the
Oftice of Adrport Standards with necessary information to develop
and manage a national bird hazard reducticen program to imprave
sperational safety on airporcts. While some of the data idencifies
overall rrends, there iy ingufficient daca to draw srarisrically
valid conclusions abeur the bird scrike problem for any given
airport. Likewise, the number of bird sSrikes reported by an
airport do noc necessarily refleer the true naturs of the problem,
For examples one airport which regorced oniy Iwo bir
1278 had ene alrecralt
tactor and one =sTTikes

; hird strikes in
ent whare Sirvds were 4 contribatciog

caused partial oo

eagEiad turboproer rher airports Experd IG o 13
hivd srrikes withoul damoge. & Tisring ok
dirporss moporting Sird oravidga Ln 3

Tn 19758, Lhers weic FHE sirdidsd renoroed, wiih 3% of these
strizes beding reported By I gErrier pircra The totsl nuther
of reports recelved was 115 percent aigher than in thsa previous

viear. Thig iseressed reporting is artrisuced &2 the pew Pk forn
RION=7, Bird Strike;Iecident Repd
reguirements,
thrnushourt the
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SUMMARY OF DATA

Reported Bird Strikes

Ceneral Aviacion Adreratc = 787
Adlr Carrier Adreraft = 48Y
Helicopters = 12

FYTAL 7183

Fatalities/injuries Reported

No fatulities were recorded in 1978; however, 19 people were
fnjured in 7 separate incidents., See Appendix 2, Summary of
Serious Bird Strikes for Civil Aviation for specific details.
reported incidents Invelved windshield Failures
following impact with a birvrd,and inluries were limited to cuts
and dbrasions on the face and arms. Eye injuries were reported
in three of the six windshield penetrations.

Six of the seven

Cost of Bird Scrike Damape

Damage cost was determinéd by analyzing descriptions of damags
and following up on repairy where the repair location could he
identified. Cost of replacement parcs were dectermined by

Interviewing airline maintenance personnel and aireraflt manu-

facturers.
by insurance underwriters.
general aviation direrafs
fiye fixed base uvperaters
actual tocal cosr of birg
identified beceuse of the

Labeor rates of 514 to $215 per heur were provided

Manhours required teo repair
damages were estimated by interviewing
locared adcross che country., The
strikes could newver be accurately
many variakb associated wich

ST Zab il

aircraft aperating rosts an lost revenue, denpreciatiom.
rerputins of passcngcrs,
Gemneral dviation Damage Costs = 8§ GHH4 852
afiyr Carrier Damsge Cosps = 90470 ,610
Helicopidr Denaic Odsis = 4.7150
ESTIMATED TOTAL DAACE C0ST 818,175,752
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0.

Bird strike locations on the airframe are not distributed based
On cress-sectional or frontal surface area, but rather by where
the bird strike is most apparent to the pilot. Strikes to
engines, windshields, and the nuse ares are casily vbserved

by the aircrew during flighr, Clancing blows to the fuselage

or nondamsging strikee te the empennage sectiaon may go unnoticed.

The engine strikes resulted in damage in 65 of 111 reported
incidents (38.5 percent). Windshield failures with the bird
penetrating intu the cockpit occurred in & of 116 strikes
{(5.% percent); however, 26 additiocnal incideunts invalved cracking,
Layer separvatiuvn on laminared wind

. P
cuter panes ot glass.

ows, or failure ofF Inner or

Summary of Bivd Strikes by Reported Alcitude
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For purposes of analysis, the following altitude parameters were used:

Takeoff: Takeoff ground run te 100 feet shove the ground

Climb: 100 feet to level off

Cruise: Level flight in the enrvute environment

Holding: Established at any alticude in a prescribed holding
pALTETD

Descent: Descenl from eruise altitude ta elither an
instrument approach fix or traffic pattern altitude

Approachn: Instrument approach £ix altitude ur tralfic pattern
altitude down te 200 feet ahove the pround

Landing: 200 feer sbove the ground to completion of the landing
roll

The ecombined percentages for takecff, approach, and landing (73%)
gives the percentage of bird strikes which occur on or near the
airport. With nearly three-foerths of all bird strikes orcurcing on
or pear alrporis, the FAA bird hazard reductieon program emphasises
refduetion In bird populations on airports throaugh habitac management
dnd bird scaring patrols,

Summary ¢f Bird Strikes by Iype and Number of Birds

I 57 pervent of the reported bird strikes, the bird was seen
kefore impact. In only 35 iocidents out of the 788 reported,
pilets had enough time to take some kind of avasive actiuvn.
The follewing data reflects percentages of bird types and
namhers:
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Summary of Bird Strikes by Montih.

Bird migration plays a key role in the monthly distribuction of
bird styikes. Eecause of increased hird flight actiwvity, the
risk nf having a bird strike inecreases sharply in the Eall and
early winter months. A smaller increase occurs in early spring
when the hirds return te their nesting areas.
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To determine whethér migration influenced other parameters, a#n
analysis was made between the time of vear and altircude of
reported bird strikes. Altitude information was reported in
682 incidents, of which 205 bird strikes resulted in aireraftL
damage. Each altitude caregorv as defined in Part 6 uof thie
SUMmMATY was evaluated over the 12 months. The dars for sach
altitnde category can he summarized as follows:

. =100 Fect: While che overall number of bird strikes rose
in March, April, and Mav, a decline in percentage of Licd
etrikes 1o this altitude calegory was observed. This
deeline is expectod and reflects a shift In hird flight
Altitudes due Lo migration. An increase 1in percontage of
low altitude bird strikes in June and Julv combined with a
decreased in overall bird scrikes during this same period
reflucts an increase in feeding flight activity an
airparts follewing the nesting season. With che beging lny
of migration in August, another decline in prroentage ot
Tow altitude bird strikes due to migration is obgervad,
tollowed by an increase in November and Decembur, 4pain
refllecting an ineresse in local bird Flipght acoivicy.

o 101-500 Feet: The same trcnds appesr as described dberye ;
however, changes in percentage of bird strikes in this
altitude category are less dramatic hecause of the size of
the data.

. 201-1.000 Feet: Slight increases ip the percentage of hird
strikes cccur im May and Occober: huwever, the changes are
small and no significance can be attached to these clianges
bevond the possible influence of migration,

d. 1,001-1,300 Feetr: Increases occour in March, Mav, and during
the fall migration from August through Seprember.

e. 1,501-2,000 Feer: ¥u apparent trends.

f. 2,001-2,500 Feet: No apparenc trends.

g, 2,301-3,000 Feet: B8light increscés tha
and fall inrresses as reflzeted in
birg strikes.

. Above 3,000 Feeg:; Signifi
telflesctlag syring migratdon
perpentage oI bird strikes
imgrcase i4 Fulwe
Utoars wita this
November, Tidls
strikes durinz i
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Although the data base i1s insufficient to show statistically
significant differences in bird scrike altitude categories,

the trends for this yvear identify & pocential altitude band

of 1,500-2,500 feet where hird scrikes appear to be less likely
Lo verur.  While no conclusion can he drawo ar this time,
several more vears of altitude data could pus=ibly ldencity
altitudes tn avold while flying during cerrain seasons of the
¥#ar. There may alsc be a similar eiiitude variabiliey
dssucidted with day versus nighe bird strikes.

summary of Adrporc Bird Scrike Data

Insufficient data cxists Lo shuw whether an tndividual afrport
has a =ericus bird hazard based oo bird strike reporting alone.
Bitd strike ratcs are not cenciuasive evidence of the degrec of
ldgard hecause of the low number of strikes repurteds In
Furopean countrics and in Canada where bird strike reporiions is
Were representative, a bird strike rate of 3 o A ostrikes per
PULDOD operatdions is cemmun. Ry eomparison, U.S. ailrports dre
averarings 3.9 bird strikes per 100,000 muvements, #@ fHctor of
ten difference. This differents can be decounced for by two
facturs, the low number of strikes repurted and the large
number of cperacions for U.8. airpares as comparcd to airpores
In oarher countries. For cxample, London's Heathrow Alrport

had a bird strike rate in 1870 af 3.7 strikes/l0,000 operacions,
hased on 48 bird strikes and 131,239 uperations (Source: DBird
Serike Committee Europe). John F. Hennedv Internatiovnal Alrport
reported 32 bird srrikes in 1978 and had 343,361 eperations or
0.93 strikes per 10,000 moveéments. If only 15 to 20 percent of
the strikes are being reported, then a more realistie strike rate
for Kennedy would be 4.2 to 6.2 strikes/10,000 operations.

This rate is in closer sgreement wich dars collecred for
glrpurts: in other countries where the repercing system is more
zcourate. Rates for selected U.5. airports ars given in
Appendix 1.

ird strikea, a3 comparison was

In summarizipg the alrporc re ug bi
ot of gitrports reporting bird
summd

made hetwesn the cummulative
strikes (223 airports) versus
bird strikes (693 incidents w
be seen from the graph om the Io

the girport is Enown). As can
lowing page, a nonlinear relarionship
: bird strikes. The
cross-hatched arsa iz ddded Lo emphasize the hird strike digcribucion
amone alirgcree.
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dppendix L
Page 2

Airports Reporting Less Than Five Bird Strikes

Afrporr Name

AMexander Ramilton (5t., Croix)

Athens Municipal, GA

Boeing Fiedld, WA

Fresno Air Terminal, €A

Galnesville Municipal, FL

Greater Cinnrinnsti, EY

Lakeftont, LA

Miami Intermational, FL

Minoespulis-5St. Paul Ilnternational, MN
Balediph=lnrham, N0

Sall Luke Ciev Internationali UT
Sarasota-Bradenling, FL

Soactle-Tacema [nternational; WA

Willow Hun, M1

Reanecke Woodrum Municipal, VA

Adams Field, AR

Baltimoro—-Washington Intermational, MU
Carl 1. <Jones (Himtswille-Madisen 9.0, AL
Chemung County, MY

General Mitchell Field, WI

Honolulu International, (U

Housten Intercontlinental, TX

Kanawha, WV

Lambert=5t,. Louis Tnternaticral, 0

Fr. Lauderdalce—Hollywood International, FL
Malenlm McKinnon, GA

Medford-Jacksen County, URE

Merrdill C. Medigs, TL

Nughville Metropolican, TH

Neir Orleans Tnternmaticnsl Meoisaur Field, La
Dakland-Pontiac, MI

Pala Alte Airport of Sanrs Clavas County, CA
Pal-Waukee, IL

Pendieton Municipal, OR

Pheonix Skv Harbor Internatisnzl, A

San Carlos, CA

San esy Inlernatiomal-Lindbergn Disld, TA
Stapleton Intermarionat. GO

Teterbiokd, XJ

Addison, Ti

Adrau Alrpars. T
Anndston-Galnonn Cowmily, AL

Bangor InLernaticmal. ML

Capdeal Cice, M

Clalsop Countw. CR

[fae County Jgecional Trusy FHeld, Wi

Number of
Bivd Scrilkes

ESS R U S T G TR I VO e P P o F-Ser J P8 T I i SRRt R R SR LR b

M sl

TRPIGANN U B e |



Appendix 1
Faga

Number of
Adrport Name Bird Strikes

Daytend Beach Regional, FL

Donglas Municlpdal, NG

Florence City—-County, sC

eneral Tyman Field, HI

Creater Buffalo Internarional, WY
Grester Pittsburgh Internsticonal; PA
Harvford-Brainard, CT
Jirkswonville Inbternational; FL

Joo Fosg Fileld, 5D

Kalamazoo Monicipal, MI

Hodiak, AR

LafayelLe Regional, LA

Lebanon Hepgional o NH

barer Counloy, VA

Merced Municipal, UA

Merropolivan Dakland Internaticnal, CA
Hapa Councty, LA

Mew Haoover, PA

Mew llanover County, NO

Dlympia, WA

Untarie International, CA

Crangc County, CA

Part Columbus Internalliconal, CH
Beno Inmternacional, HV

Richard Byrd Inmternal ional, VA
Robert Mueller Municipal, TX

Howk Counly, NE

Bosecrans Memorial, MO

Russ Figld, MI

2an Antonio Internarional, TX
Snohomish County/Paine Field, WA
Spokane Intermational; WA
Stockbon Metropoellian, 0A
Swracuse Hancoek Internationad, HY
Tweed-Hew Hawvern, T

Walla Wallas Cisy=Councy

g% B S B e}
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Wilken-Barre7Seranlon,
Williamsport=lycoming Lon
Will Roecis Worid., oF
Aflken Mumileipal, 5O 1
Alhany Connty . WY
Amarills lnrerseriangl.
Aspen-Pltkin CoumersSarsy
Auburn Mupicipal, T4
Barnslable Municigpald, M4
Bishop., MI

Bradlev Interuacional. LT
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Adrport Name

Bowerman, WA

Brown lField Municipal., Ca
Codar Crowve Adlrpark, WA
Cedar Rapids Municipal, TA

City of Colorado Sprinps Municipal, €O

Chandler Field., OK
Chatlie Brown County, GA
Chatham Municipal, MA
Chorry BEidge, Li
Chicagoland; TL

Columbus Metrepelitan, CA
Delta County, MT
Dekalb-Peachtres, GA

M Liapgham Field, HI
Pulles International, D.C.
Mupraee Cousby, IL
Dutchess County, NY

Ely Municipal, MH

Emporia Municipal, K&
Palrhanks Internaticnal, AL
Festus Memorial, MO
Fitehburg Monicipal, Ma
Fort Forgan Municipal, GO
Fort Wayne Municipal, IN
Frost Ranch, TX

George M. Bryan, MS
Gogebic County, MI

Gould Peterson Municipal, MO
Grand Rapids ltasca (onnty, M

Gresler Peoria, 1L
Gredrer Hockford, Ti
Srecnwille Downgown, SC
LCrizfing Sandnsky., OF

Hermpls oo Menicipal, TR
ol lywogod=-[Burhanic. LA
ook Pigld Municdipal, OH

dumter. TH
Telipg Haetar Ly, N
Jefferson Uity MemiorTisl,
gehngon-Bell Figld, MT
dosiec Municinpai, T
Joalin Manleipaz, MO
lamsas Civy Tnternationaly
Kingslev Field, o
Lake (harles Hanicd

gal, La
Lepanon-Springosicle, KY
Lea limes MeEamorial, G4
Tanealn Munfedpal, NE
Linden o N

D e T S e S e e el I e i e e il el el e s el et e
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Afrpore Name

Long Beach/Daugherty Fleld, CA
Lubhoek Tntermalional, TH
Mahlon Sweet Field, OR
Mantieo, N

MeGhee Tyson, TH

Meadows: TTield, CA

Mercer UCountwv, 1L

Michiana Regional; IN
Menmouth County, NJ

Monroe Counly, IN

Mount Hawley Auxiliary, 1L
Muskeweon County, MI

NAKEE Atlantic City, NI
New Riwer Valley, VA

North I'hiladelphia, PA
Gepden Muniecdipal, UT
thatapamie Uounty, WI
Patrick Henry Internationmal, VA
IMires IMeld, UK

Plymourl Municipal, HC
Portland=11i11shoro, OR
Port Walker Sca FPlane HBase, AR
Purdue University, IN
Pullman/Moscow Roegional, WA
iad—i oy, T

Renton Mupicipal, WA
Resburg-Madisen Countyr, ID
Rochestor-Monros Countsy, NY
Rrsrravar, A

2. Cgorgze Municipal, UT
Halina Municiznal, RE
San-gose Muplcizael, Ca
Seholer Field, TH

Sgarle Fisle, NE

Sherge § Slrip, MI

Shoemya AFD, Ak

Swilly Reyvnelds, NC

Sonoma r';'TJ._';E:'-'. L

Tacumzg Iandusciial. WA
Tallahasgee Municipai. FL
Tri-Citdics. WA

Tuecsen Lnternationa] o AZD
Valdosta Mundeipaz. <4
Venice Municipal. T

Appendix |
Page 5

Number of
Bird Strikes
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APPPNDILY 2

SIMMARY OF BERLOUE BIRD STRIKES

CIVIL AVIATION

This summary provides informatien on reported serious hird strikes worldwyide.
Data seources include Wational Tranmsportation Safery Board summaries, Inter-
national Civil Aviation Organization bird strike repurts, summaries prepared
by the Bird Strike Committee Eurepe., and data from the Federal dviaclon
Addministration (FAA) Bird Strike/lncident EReport, FAA Forw 5200-7. Serious
hird strikes are those collisiens between aircraft and birds where one or
more of the following cucurs:

4. Inmjurvy or loss of life:

b. lwss of alreraft:

€. Damage/loss/shutdown of more than one engine on multiengine
girerafts

d. Unconteined engine failure;

e, [fire:

t. Penetration of cthe bHird throush the airframe:

wi Major structural damage; and/or

. Particularly wuneswal or dangersus fearures {(obscuraction
of vigibiliry, helicopter rotfor or trangmission damage
damage Lo pltar-static svstems, erc, ).

Details on accidents/incidents are provided, where available, to amplify che
saTiousness of significance of the blrd scrike:

April 3, 1917 - Madel EX Wright Pusher, Long Seach, California - Wivd strike
liazard histoery was made on this date with rhe erash of rhe Wright Flver and
the dearh of Calbraith Perry Rodgers, This firsc reported crash and fatality
oceurred as Cal Rodgers was Tlving Tow aleng the beach gnd Aic a zull, causing
Lhe aireratt tn plunge inrta the scean. The piloc was plomed under Lhe wrack-
ageé and drowned. Dne facality.

About IWEL - Light Alrereft. Aberdare Mountains: Kenva - Alrocraftt hirog
vitlinre during enronte phase oF flizhe snd crashed. Ooe facalitcw,
Januwary 10, 1958 - Tigh:t Alrgra®c Sefenest] Niacional Pack Tanmanvyilka -
Al S P Pl S

Alreraft stk 3 walTyre and evishod, one facalicwy,

March 14, 1380 - A Carrier locugead Tlect o Jgston, Magsachusebls - 41—
cratt bic a fiock 9 starling: Lo engine powar [oss.  Atreratr
crashed with B2 fatalities.

Julwv 12, 1852 - Adr Garrier BO-3 Jest Pakistan - Comilor killed
when wullure penecrated wandshield .  Adterats Landed gafelv buv fajured pllot.

Ore fatalitw,



APPLENDEX 2

corland - dm takeoffl [rom
gullas. NRE 2 and HNR &
3 successful landing with

September 1362 - Air Carrier Vanpuavrd. Edinmburgh, 5
Turohouse Alrport. aircraft encountered a flock of
engines Eailed, NE 3 engine deméged. but pilet made
no injuries,

Novewber 23, 1962 - Adr Carvier Viscount., Maryland - Enroute aircvafft encoun-
tered flock of whistling swans and struck one. tvesgulting ln loss of siveraft
control: Afireraftt erashed with 17 fatalities.

March 1963 - Beecheraft Enroute (rwar Cylifornia - Alrerafr struck common loon
and crashed, me Tabalicy.

Fehvynary 1964 - Turbulent. Belfgst Northern lreland - Alrecraft hit @ sull anod

e

craghed. One fatalitwy,

July 28, 19673 - Commercial Air Tazi Falcon. Cleveland., Ohia - On LakeaEl Friom
Murke lakefront Alrport. aiveraft hit a flock of birdas causling Eallure ofF bafh
engines due 1o flameoul; aircrafe subsequent ly crashed in the lake. Three
cresmen Lo jured.,

November L7, 1988 - Beecheraft 95, Humilton, Illinois - Atreraft collided with
a goose, breaking windshield., Pilot made s forewed landiog.

November 20, 1968 ~ Busincss Beechcraft 95, Uaireo, Tllineis - Enroute atrevaft

Wit a flock of geese with substantial damage to the vertical srahilizer.
Adreraft made a safe landing with no injuries,

Jantary 12, 1969 - Air Carvier B-707, Svdnev, Australia - Takeofl aborced
after Vy duc to parrial power loss caused by bird infestion. Alrerafr gear

collapsed after leaving the runwav., Crew of Ll wirth 125 passengars. no signifi-
canlC injuries.

Mareh 11. 1969 - Air Taxi Bell 4F Helicorpter, Tularosa, Now Mexica - Tail retor
gepargted iom £lighr after hitling esgle
injuriee, alreralt substantially damazed.

svcororacive landing made, no

Octoner 1%, 1980 - Piper Pa=23, strorgfl spruck 5 £lock ot
large hirds at 2,500 feetr M5L. PLioL mads 3 forced landing ar Des Molnes
affer girerast expericnoed Ziight convrol i

soructural damage.

trigw god gubstanclal

Marech 12, 189/0 - [egsgna - fudent pilat's Ficsk sola;
I

Lhe aireralc strock a The windghicld was oraken

gnd pilor arrempied A o sypeEant tal mtrorabib dansge

Hapusr 8, 1970 - Huphes 269 Helicopte gis Dgel, Virdinla — The halicoprer
hit g plrd and whille the 517 menl =
copter Lo descemd sad str
pilot sustalned seriouns inmjnries.

11 loged: the hall-

crashed ang tha
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November 12, 1970 - Bellanca 14 Flizht Test, Zanta Hosa, Califernia -
dircraft's right wing hit a turkey vulture; causing substantial damage to
wing. Alreraft landed without further inecident.

July 2, 1971 - Cessna 180, Britisk Columbia - An earoute bird strike with =a
bald eagle caused the aircrafr to crash. Three fatalities.

August 18, 1971 - Adr Carrier 0DC-9, Savanaah, Georgia - During climb, aircraft
hit & black vulture. The bird broke the radome and penetrated the pressurc
bulkhead and into the cockpit, Precautficnary landing made with no injuries to
5 crew and 56 passenpers,

september 4, 1471 - Cessna |80, Minet. North Dakata - On landing approach,
alrerafl hit two gulls diverting attention of pilot resulling in hard landing,
gear collapse, and grownd loop, Alreraft destroyed and pilet received minor
injurics.

March 26, 1972 - Piper PA-28, Lower Lake, California - On final approach,
gilreraft hil an owl, puncrturing leading edpge of right wing resulbing in loss
af fuel, Adrcraft landed with no furcher incidents,

April lb, 1972 - Mitsubishi MU-2, Atlantic Civy, Mew Jersey - On eliml, Lhe
airerabl hit a flock of gecese, breaking the windshield amd Incapacitaring ono
or both pilots. Aircraft entered an uncontrolled descent and crashed in the
Atlantic Ocean, Two crew and one passenzer killed.

Oelober 22, 1972 - Cessna 175, Miami, Florida - On descent for landing, air-
craft hit o black wulrure causing damage to the wing, Alrflow over wing was
altered sufficiently to cause a significant inerease in stall spaead,

LDecember 15, 1972 - Alr Carrier B-747, Miami, Florida - on takenff, plloc
cxperienced excessive vibration in ¥R & engiue and shut the cngine down,
returning to land. Alrcraft also had 3 bird fnjestion on NE 3 sngine . jamming
thrust reverser mechanism, Upen landine en 3 wet runway, the airerafc
hydroplaned, braking and reverse thrusr were ineffcctive. Aircraff rolled
beyond the end of the rumwav ané the zesr collapsed. Oraw of 11 and 149
passengers escapéd without injury,

Pebruary 3, 1573 - Bell 20468 Helicoprper, Lake Charles, Louisiana - During

cruise the helilconter hir
gsian and the swash place.
oL asutorotalive landing
5 hard landine,

jammed heitween the transmis-
tube was broken. & oower-
to substantial damage because of

Februgry 26, 1373- Learjet Aclanca. Alrerart departed Poachrree-
Delkallh AZrport and sbruex a Tlock of h2aded vowblrds resulting dn com-

G i
plete faitlure of one engine and partizl cower lose on che remaining eangiue.

alvreraft erashed xI1lling two crew, £ ve jassengers, and une persan on rhe zround.

The alrvoratt was destroved,
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July 31, 1973 - Aerial Epray Callair A-%A, Crvgla, Minnesota - Alrcrafl struck
a sandhill erane during a spray swath, damaged the right silevon and the pilet
was unable to wmaintain airecratr conrrol. Adre t was destroved and pilaot

seriously injured,

Wovember 7, 1973 - Piper PA 32, Corpus Christi, Texas - Alrcraft collided with
large [leock of birds while climbing through 4,000 feat shove ground requiring
an emergency landing. Aircrall sustained substantial afivframe skin damage,

August 22, 1974 - American Avieo AAS. Enrcute Near Homestead, Florida - Afreraft
hit = bird at 500 feet above ground level and the alrocraft hic 4 tree after
momentary loss of conirol. Alrcraft damaged during crash landing.

Dotober 16, 1974 - Cessua 500, New Haven, Connecticut - During takeofl From
Tweed=-New Haven Airport, the alrcraflt Injested gulls in the ¥R | engine,
Takeidif [ was aborted., Alreraft hvdroplaned and left the romeay, hilting @
ditely and destroving the aircrafit, Twe vrew and one passcenger oscaped
wilhoul o jury,

January 26, 1375, Pushpak Trainer, Patalia, India - Mrerafr was in the traffic
pattern when ft struck a wultore, The wing slrul wag damaged causing Loss of
coritrol. The aircralt weas destroved on lupact.

April 12, 1975 - Piper PA-30, Towa City, Towa - Alrcraft was in the rraffic
pabtern, hit a fleock of ducks causing substantial alrframe damage.

June 14, 1975 - North American NA-265, Warertrown, Sourh Dakota - Alrerafc hic
a flock of gulls on takeoff resulting in complete loss of power due to flame-
snks on both engines. Alrcraft wingrip contacred instrument asppreach lighe

T bar stand before crashing off the end of the runway. Two crew and one
passenger seriously injured, three other passengers spacained minor injury.

Movember 12, 1975 - Alr Cerrier DC-10, J, F, Kennedv Alrpart, NMew York = On
Falkeoft rall, the DO-10 Injesled pulls inre che YR ) engine resulring in

engine fire snd engine disintegration, Afrverafrt shortad Lakeolf burb was unable
o uge thrust reversers Plurd g : Alrcratt was destrroyped
hw Fire. Twoe of eleven % passengers szcwpad without

fmdury, The low numher or o rapla evacwariom. lhe
majority of the vasseigers were sirline flicht achendants

lanuary 26, 19746 - Ces slnrguce; esiveraft
aic a hoawk, sharsering atwiing in an
vpen Tigld and hic tre a2 alvgralc Piipt
ann passengey anstained minc: S

fehruary 13, 1876 - Aly Cayrier L7 Aty Baris - fring sakegfl,
anlls wera struck afrer ¢ wilih ds beling Injestec YH OO engines
Fakaol [l wass cuncinued, fusi was erusnned ami alrens 1 engzine

sustalden major damape, W 4 regulrzed pevlacement of
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May 18, 1976 - Adexrial Spray lughes 389 Helicopter, Elkharl, Kansas - During a
spray swath run, a hird scruck the spravy hoom hrace, and the brace hit the
tail hoom, Alreraft crashed causing significant damage. Pilot was not
injured.

June 12, 1976 - Cessna Y10, McMinnville, Giregon - During crulsc, bicd impacted
nose gear deoors smd jammed the doers in the clused position, Alreraft landed
gear-up causing substantizl damaswe Lo lower nose cowling.

Augpusl 27, 1976 - Alr Carrier B-747; Vong Konp — At 400 feec on Lakeoff, two

i

large birds passed under the right wing. & 13 by 6-inch hole was found in

i
the flap caneoe fairing ocutboard of the Ni 3 engine. Remains of a amall hawk
were Lound.

september &, 1376 - Cessna 150, Luton, United Kingdow - Aircratft hit a flock
of piggons with damage to the propellier and windshield, Pllot wade a Forced

landing following engine shutdown,

Neowvember 10, 1976 - Faleon 20, Naples, Florida - Befure the aircraft departed,
alrport personnel digpersed birds from the alrport, Approximately 30 Lirds
circled the alrport and the departing aireraft struck these birds oo Fakeotf.
Bocl engines Tailed and advevafr made 4 forced landing oft the alrport. ‘wo
erew and nioe passengers were seriously injured on lwupact. Gulls identified
ag ring-billed gnlls,

January 14, 1977 - Air Carrier DC-Y8, Amsterdam, Netherlands - On takeoff,
aireraft srruck a flock of zulls and injested hirds into NR 1 and NR 2
engines, requiring immedizte shutdown of NR 2 engine. Fuel was jettisoned
and aircraft returned for lancing.

February 160, 1977 - Piper PA-28, Nottinghaw, United Kingdem - During climbout,
girerafr struck a flock of lapwings hreaking rhe windshield and cauding Facial
lacerations Lo Lhe pilot, A safe landing was made,

gdam - At 3,000 feet above
a tess black-backed wnll
Rele in che wloe leading edpe.  Afrverarft landod

April 7, 1977 - Piper PA-23, Glaszow, Uniced
ground fevel and 160 hknoes,

causing g T2-inch digmer
without Lurther incidenr.

April 14, 1977 - Messnsz On g loeal ETighb., airerarc
hir ‘s Hawk, windghield was destroyed, anmd sircratt landed withour furcher
ingident. {ne crewman i
iapararions.,

gresman reqdelived minor

April 23, 1877 - jAero Commender, Chluapr, T1linois - Pilet was advised of
birds on the rumeay at Meigs Fileld, Pilec cook off into & flock of hirds,
Inseering pulis 40 one Alrirail smerzency procedurses were improperls
exceuted and direraltl E SpTn ang craghed in the water, kllling the

pilnl and fhree passengersz,
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April 25, 977 = Willer 11001 Hellceopter, Enroute Near Watson Lsland, Florida -
lail roleor separated following impact with bivd., Forced landing resulted in
subgtantial damage to helicepter. Tilot and Lour passengers escaped injury,

July 3, 1977 - Air Charter Lockheed Elcetra (U.S. locarion unknown)- NE 2
engine injested birds and had to he shut dewn durlog the appreach. TFollowling
inspeclLlion, ¥R 3 engine was also demsged reqguiving two engine changes.

Awgusl 5, 1977 = Air Carrier Convair 450, Cermskoeldsvik, Sweden - Imriaog
degeent out of L,700 feet and at 240 bnopls, wireralt struck a buzzard,
puncturing an f-lneh hele in the wing leading edge ocutboard af the BT LT,

August 8. 1977 - Alr Carrier B-707, San Franelsco, Calitarmia - Arerafl skrnck
birds on takcoff with the NE | enpine experiencing a compressor stall. Adr-
eraft retuorned for Tanding. NR 1 engine compressor destraoyed, requiring

sngzine change; HR 4 enging fam blades also required repale.

Mapgrunt. 0, 1977 - Aly Taxi Beech 18, Sioux Falls, South Oakota - During a night
Clialit, aiteratt hit a hivd wilth dimpact vccurciog on the windshield diveding
har, hreaking the left windshield. Pilor recetved minor ilojuries.

Anpust 30, 14977 - Air Texi Cessna L70B, Colevin, Alaska - On Lakeofl climb,
wireraft hit a bitd which penetrated Lhe engine cowllng and struck the
ipnilbion eyetem lead wires causing parrial power loss. Alrerafl was [orced
te diteh rosulting in subsrantial water damage to alrveraft., Pillot and four
passengers survived with énly winer ifnjuries,

September 12, 1677 - Acrial Sprav Callair A-f, Cedar City, Mcah - A weurning
dove was injested blacking alrflow to the engine. Engine tailed and alrerafl
was deslroved in craab. The pllot was seriously injured.

Saptember 15, 1977 - Air Carrier B-737. Henoluiw, lswaii - {m approach, a
Frigare bird hit first afficer's windsi ] ]
crewmembers with glass. Windehicld

Captain landed aircrafrt withour Turther

1Ll manes and showerlog
fail completely.

L aharred 3
torummay fallewing an anging imjestlon ynd Fallare, Algerarcs

(o
T Lhe cugwsy 208 S
T

Seprtember LB, 1377 - lear T4, 28
Lakecil on a w L

tafs rhe ang o

Jamdag e,  Twie orew and sixn passensers mete 0o 10 uraed,
Novemher 4, L97)

immediately atler
Tmmedlate power 1
tor _andine.  Post—F11lush

makineg = 7 o« 2-1/2

compERgEal EPCE1OR.
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1377 - Air Carrier B-7478P, Haneda, Jckvo, Japan (exact date unknown} - At
approximately 2,700 feet, several sharp exolosivns and airframe felcs
occurred as airveraft struck bivds. TFlames ware chserved in vicinily of NR L
engine fallowing bird injestion, WNR | engine was shut down, SR 2 engine EGT
began te climb and it too was shut down as EGT reached 920°, Adrcraft con-
tinned climb (takedff weight 527.300 lbs,) until pasaing 3,800 feer and

220 knots. A testart pof NR 2 engipe was unsuccessful. NR 1 cngline was
restarted but smoke began Lte fili the cabin, so WR 1 was again shut down

as EGT pwased through 700%, The aircraft landed 13 minutes after takeoff

al 70,000 lbs, over mwaximum landing weight, NR 2 cugine bearing failure
occurred as a resuit of the bird strike. Yo significant damage was found

in 8E 1 engine.

January 9, 1878 - Faleon Fan Jet, Merced, Califgrala - Alreraft descending
through 2,000 feet and in the cicuds struck 7 goose. The bivd penebrated

the right wing leading edge, damaging wing spats and puncturing the fuel ecell.
Alverall made 3 successiul landine.

Januwary 10, 1978 - Cessna 172, Sscramento, Calif
through 3,000 feet struck a wovse causing winds

arnia - Arerafe cllubing
hicld Cailure and injury

te the pilot and one passenger. Alrcralt made an emersency landing and holh
the pllot and pagsenger were ftreated for lacerstions on the Face and hands.

January 23, 1978 - Air Carrier B-/07, Ben Curion Tul Aviv, Israel - During
takeolf, the airceraft hir a Elock of gulls with an unknown nuwber of birds
antpring the NR 2 engine, causing an engine fire. Alreraft returned and
landed. T.oss of engine caused by fan and compressor failure.

February 9, 1978 - Bell 206 B Helicopter, lake Arthur, Louisiagna - HalicopLer
approaching the cosst at 300 feel hit 2z duck wirh che bird penetrating rhe
lower rielhil front hubble,

February 11, 1978 - Air {larrier B-727, 0 Diego, California = (On approach

Lo lLindherch Field, the aircrasfro siru eolden 2agle, destroving cthe radome.,
Alreraft made s suceessful Tarding. The bpive was found lodged in rhe

prasaurs hullkhead behind the radar anceane.

Fohrusry 23, 1878 - Reech Benanra, agienzo, California < Duyring descent
gt might) gizercyle Sw=tl ] i wich one duck Libtcing |he
rupturing che Foel tank,

tuel was leat [rom whe wing.

wine leading edos,
Airerafr declared

Fepruary 24, 1 Newgark. New
dergey - At 500 nigho. Hreaking

the windshield

Februgy~ 29, 1978 -
Lakentf, thic hose radome

and injesting birds 1§ : To raturnad and landed.
Tnspection of the CF=¢ gine revdaled that 2 fan blaces:-nad [ailed

"1, talifornia = On
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Mareh 7, 1978 - Tiper TA-31, Sacramente Exscubive Adrport, Culifernis - During
a wnight flight, the gircraft struck a £lock of ducks, ruo ducks hroke through
the windshield injunring Lthe pllolL and his passeuger. A duccessful cmerzency
landing was made.

March 13, 1978 - Gulfstream I, Kalamazoo, Michipan - During takeoff roll, the
givorafl sliruck a3 Flock of ducks wirich were flving low across the Tumbmpay. &
gix-ineh tip of ene propeller blade was hroken a9ff, caueing increased Luchoprop
enping vibralion. The takeofl wus sborted without further fneident,

March 1b, 1878 - Faulcen Fanjet 20, Newark, New Jersey - AF 200 fesl on takeoff
climb, the aircraft struck o [leck of birds. One bird tore a hole in the right
Flap while another bird entered the wight engine resulting in tailure of the
hladesg in the fivst, second, smnd Lhird slage compressor.

Mareh 29, 1978 - Piper PA=28, Tweed-New laven Alrportl, Counoeclloul — 0o approach
te the alrport, the pivevaft hit g gull ar 2,000 feer, The bird pagsed rthrough
the right side of the witnddshield, no injuries.

April 4, 1878 - Commuter Skyvan 51 7, Near Philsdelphia, Peonsylvania - During
liewe]l [light st 35000 feet, the rvight front windshield was d*“rlﬂwrd by a hird.
No injuries reported,

April 19, 1978 - Lear 24, Pal Waukee Adrpert, Chiecapo, lllinols - On takeoff
rall, hirds were injested into both engines. Takeoff aborted when both engines

Clamed our,

April 22, 1978 - Tiger AAJH, Near Stonesville, Ohio - Gurlng a night Elight
at 2,500 feet, Lhe alreraflc hic a hawk. The bivd passed through the windshie
injuring the passenger in tne righrt s=ear,

Juge 7, 1978 = Aif Cafviér 3-53?. Stockton, Lalifornia - Glimbing thrgugh 2, 000

Teal, th airerafl hit a sfogle Lird, bendipng the inboard trailing edeé Elag.

Damage was sufticient to jam the flaps in a spiit flap configuration, affecciag
aircrafl performance.

June 26, 1378 - Tlper Wava o, Walls Wells, Washinscosn - On fakeets, giteratt
-\_:--_.-.-—T— e —— —

seruck @ bird that jammed in the nose gear, ocawsing ;

Virgrafl landed without ineidentc. S0 was TeRnsvid

showed oo damage.,

setion problew.
Traerion tasts

Jane 25, J97B - NFr Larrigr DU=9, Tadi Taeliang - Tmmediacely asftet
CakenlD, che girorelft hic 3 blackbizi, The Atoor mast vesuiting In
lags of the aircrafi PiToC-elaiLle svsiem.

Jula 25 1978 - Adr Tarcier Comwvein 230

the gireraft imjesred gn Americsn Restral
arring autafedlhered. Thls loess 0L oower

aphiy £ipld . dégtfoside che S@Tsrast

ey Dlle wFIoas'Dala s Lad

g crash lameiag in a

cearoled three crowuenbors
and 37 pasesngers.  (ne crewmerhber gnd one gssSENgcr were seriocusly injured,
23 wihers suslained minur 1o jurizs.
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July 31, 1978 - Piper PARE. Madison, Wisco
alrcraft encountered a flock of ducks; a b
causing vomplele loss of wing rank fuel,

with the engine gquitting on landineg roll du

sin - During cruise at 5,500 feet,
rd hroke the underwing fuel drain
ircraft made an immediate landing
2 b

o fuel starvation,

I
I
A

August 13, 1978 - Air Carvier B727., Year Houston, Texas - While holding at
LG,000 feet MSL, sircrafl hit a fiock of ducks, Twe gecess doorsg were Loro
Toase nn the left side of the airevafc. On post flight inspection, three
fuselage dents and cne three-inch diameter hole in the Euselage were also
{onnd,

August 23. 1978 - Cessna 130, Danburg, Connecticut - At 100 feet in the rake-
off climb. the aircrafr struck a Canadian gouse, puncturing a three-inch by
tour-inch hele in the wing leading edge.

Augusc 28, 1978 - Piper PAR4, Portland International Adrport. regon - On

Lakenfl, aireraft injested starlings into the heat muff, resultineg in a
Eire in the duect.

September 4, 1978 - Alr Carvier DO-8, Tampa, Florida - Immediately afcer
landing. the aiteratt rolled through a flock of zulls that were riging off
the runwas: FRilrds were Injested inte engine ¥R 3 and NR 4, the fire warnlog

ltgchts £lickered, and the engines wore shut down immed lately, Mainrenance
luspection revealed no eopine damage,

Septewher 10, 1978 - Air Carrier DC-10, Portland International Airport,
fregpon - Aireraft took off from Portland and [njested a gubl in the NR L
engineg., The engine was shut down and the atreraft returned ce Portland. ‘he
alrcraft engine was checked snd no damage was devtected, The aircraft then
wade an uneventful 20-minute £light to Seattle-Tacoma Airport. (m departure
from Beattle, the NR 1 engine virbration hegan Lo increase, requiring

eingine shuldown,

September 21, 1978 - DC-3, Oakland, California - Immediacely after Lakeoff,
the DC-1 eollided with s large bHird, poessibly a hawk, shatreving the copllot's
windshield., Glass Tragwents cut the cosilet's face and eves causing permanent

feer sgeelved outs aronr the face and hands:,

tision impairmenc. Scceond offi
Pilar lwnded aircrafc seithounr Tarther i

Septeuber 22, IBTE - Kir {arrvier 3-737, Fliac, Michigan - on fikeofl rull,
airoraty iniested ounl : &

made and slzcerasll shoried
Tar gRrvice wWith no damsze.

:, 20 lemedlate apower raducridn was

The engineg weorg clogaed and rzleased

L

September 1978 4 Tax: ma =U2, Homeolulw, Hewsil - Crulsing ac 1,000
Teer ouey Che s : : i snatrering tha
windshicle and
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Ootober 2, 1998 - Alr Carrier B-747, Ban Francisco internatieonal Alrport,
California - (i Lakeoll roll, sircrsft ewpesrienced two compresscor stalls
tallowing injestion ot domestic pigesns Lnto Two englnes, Alrcraft ghboreed

Lhe Lakenff, FEnpines were checked and no damage was Found, Iwo LiTes were
replaced because of the high-speed zber:t,

Quteobdr 27 . 1978 - Pipér PA-37. Locetion UnKdowd - AL 64000 Feet, Jilycrafr
scruck a hird at nipght resulting in fallure of Lthe right windshield,
laceracineg the passenger's face and hands,

Detober 28, L9978 - 4ir Carvier B-737, Cleveland, Ohio - Descending thirough
A0 feel at 750 ¥nnbs., the alreraft

pagssed throuely the righrt side fuselape, Remains ware Eound (o the Eorward
Bapuwage hold.

elruek 7 Flock of docks, tme duck

Boleler 300 1978 - Talwon Fanjet 20, Flo lauderdale, Plorkda - AL 800 Feel on
takeoft elimb, the aireraft struck a wit pelican, The right eagine nacelle
war sleslroyedy Lhe bicd was Injested, destrsovinge Uhe rlybl eopioe) sod Lhe
enpgilne meount was bhent, tearing the tuselarpe siktn abkt ot the englind mount,

Ther el Leae welehed alboul elehil peaads.

November 2. 1978 - Ady Carvvier 2-727, Portland Ioterpacivial Sfrporc, freson -
drerafl ahoried Ltakeoft arfter hitting 3 hawk, he hawk Rroke the stall

warning senscor resulting [n stall warning stick shakey activation just prior
Lo ¥ 1

November 20, 1978 - Cessns 172, firmingham, A
dlreratt hit a large bird, blocking off at
regnliing in & logs of power and a foreced

abama - (o takeofT olimb, Lhe

tlow ar the enogling air intgke
andineg, Ng Lonjuries reportad,

Nowrember T4, L9788 = Air Carrier Fairchild FH277, Das Moinds, Lowa - Duving
the approach Lo s Moluags Adlrport, the asircralc struck a zuose at 2,500 feer,

causing damage Ta The nose 2237 doar,
veyulicing o nose zesr up landine, No

saar sounld not ba lowered

wEre reporied; however,

giCens lve dgmage was cong 1o the =geerggas of che alraratc,

Diecembed |, 14%7H - Qegang Cirgrizn, lebanch, Mew Hompanlve - Dupriag
Fandime, the 2ireratd SiL 3 snews % T3 FE A h & | Fiorhm
dppraach lights. Tho bird wave s igres woia 1o Zhe lasdine edze of ths

ATLr wing, Funturine fhe Tuel oeils.



