
Breeding Bird 0urvey - IJlari times 

1965 
by 



/3'3 , 3 c.J 

CANADIAN WILDLIFE- SERVICE MANUSCRIPT ROUTING 

TITLE _________ B_r_e ____ ~ _______ ur __ v_el~-_·· ________________________________________ __ 

AUTHOR ____ ~A __ Mtt __ E~»~9~k~j~n~e~ ____________ __ 

MONOGRAPH SERIES -REPORT SERIES PROJECT NO. - --
NAME OF PERIODICAL __________________ _ ARTICLE -

PAPER - - NAME AND DATE OF MEETING ___ ____________ _ 

OTHER -
DATE -" DATE 

No. of manuscript pages 
l~ 

No. REGION SENT REC tI; 

No. of tables 
5 

Supervisor for technical 
approva l or revision Nov fW.t ~ 

No. of line drawings, 
graphs. charts Author for revision 

Or1g. artwork attacnea'( 
Supervisor f0r approval 

l~O • of halftone photos 
Or1g. negatl ves aliliaCnea-( Regional Superintendent 

No! of colour photos .-... -Or1g. S.l.laeS attacnea-( OTTAWA 

Cover photo Chief 
Colour or 0 6: "'"( 

Staff Specialist 
Appendice 2 

Biometrician (possibly) 

Editor ' 

Author for approval 
of edited manuscript , 

, 
+-"-, ~----

Editor 

Pool for retyping 

Clean copy to Editor 

Dept. for approval, or 
Q. P. forest1mate of cost 

.... 
Approval or cost 
estimate rec'd. -
To periodical/stencil11ng ~ 
requ1sition submitted 

~ 
" -



PROJ!!X:T HISTORY SHl!;l!.'T 
-Projeot No. __________________ Date __ N~v-e;;.;.;m;...b-e.;..r---l.;;;..:;..96-8~--

~le _______ ~B~r~~~~~i~rd~~S~ur~v~e~ __ ~~~~~~~~ _________________ __ 

Da te of approval of projeot plan ..-.;l~:.atoi ...... ~~IQI:.-LIIMX1:I&K._&.I&.X!~::.K.~~""_ _______ _ 

Date of submisfJion of progress report _..,;.;;,;;o ... v-.;em=b;;o;e_r ____ .... l .... 9~6;;o;g _____________ _ 

THIS llISTORY SH~ ACCOMPANIES. (oheck one ) 

Projeot Plan ______________ _ Progress report ....... d;;,;;:r .... a;;;;ft;..;:· ~.....;:X _______ _ 

Completion report ____________ _ Draft manuscript __________ _ 

Proposal for shift of emphasis ___________________________ _ 

Other (describe) _______________________________________________________ ___ 

a) PUl3LICAT10NS AND RhlPORTS ARISDW FROB THb: l'ROJECT. (Bibliographic references; 
proposed titles) 

-, PAP:.:RS D~LIV'..c.~. _______________________________ _ 

c) PUBLICATIONS OR PAPERS PROPOSl::D. 

FINANCIAL STATUS (to be completed at Ottawa) 

Year Investigator Estimate Disbursement Cost to date 

I , 
I 
I 

. f -



BREEDING BIRD URVEY- IT s 

1968 

Objective 

1 . To look for substantial changes 1n land bird 

populations in the ritime Province. by eans of a 

statistically acceptable random ampling plan 

2 . To assemble data on distribution of land 

bird. 1n the ritimes for correlation with possible limit

ing factors in the physical and biotic environment. 

Justification 

Mants activities are changing his environment in 

ways which may be expected to affect bi~d numbers . It is 

necessary to try to detect and measure .uch changes in bird 

populations in order to ensure their continued survival . 

Random sampling procedures are needed for the as essment 

of trend8 in bird populations over wide areas. 

Factors limiting distribution and abundance of 

birds have not been previously assessed, except locally , 

on other than an empirical ("rule of thumb") ba 1s . The 

random sampling plan used to assess changes in bird numbers 

will permit systematIc collection of distributional data 
~~~ 

over wide areas. Data on possible limiting factors such as 

" 
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bedrock. soils, forest cover, and human use are being 

collected through the Canad$ Land Inventory. and can be 

obtained from the data bank when necessary. 

Procedure 

2. 

The technique used in the Maritime Provinces 

Breeding Bird Survey was devised and experimented with 1n 

ryland and Delaware in 1965.. Sino. then it has been ex

~ nded across the settled part of the United State and 

Canada ( obb1Jls & Van Velzen 1967, 1968), reaching the 

Pacific C:oast in 1968. The procedure used 1n the rltimes 

differs rom that in general use (Appendix 1,) only in minor 

details. 

All routes surveyed in the rltimes were laid 

out at the Canadian ild1ife Service otfice in Saokvl1le; 

and co-operators were requested not to alter the route 

unless a section was considered to be impassable . In 1968, 

observers were requested to record details of weather, wind , 

and temperature at the end of every 10 stops as well as at 

the start and end of a survey (giving s!tx determination 
, 

instead of two) . This should permit more accurate assess ent 

of the comparability of weather conditions . Observers 

were also asked to compare, in a brief statement, the 

weather and traffic conditions, and loc~tions of stop., 

in 1968 with those of 1967 . To further improve comparab1lity, 
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observers were provided with details of the date and 

conditions prevailing on the 1967 survey, and the correct 

starting time and most comparable date (approximate) for 

the 1968 survey. 

Results 

(a) Coverage. Coverage was virtually complete, 

as only one assigned route was not covered. At least one 

route was covered in each degree Hock in the Maritimes . 

Two routes each were covered in rine of ten blocks in 

Nova Scotia, in ten of eleven blocks in New Brunswick , 

and in each half of Prince Edward Island. Third routes 

were covered in blocks NS 1 and NB g as in 1967. 

Approximate locations of routes are shown in Figure 1. 

No attempt was made to carry out check coverage 

on a wide scal~, experience in 1967 having shown that we 

do not have the personnel necessary for this tas~ . One 

route , on which results had differed from expectations 

in 1966 and 1967" was checkec. by a different observer in 

1968. 

(b) Birds noted. A total of 146 species was 

listed on the 46 routes surveyed . The numbers of species 

and of lndl vidual on each route are listed 1n Table 1 .• 

with those for 1966 and 1967 repeated for comparison . 

Four species, Tree S.wallow, Robin. White- throated Sparrow, 

and Song Sparrow, were found on all routes , and three 



others , Barn Swallow, Yellowthroat , and Junco, were noted 

on all routes except one. Average numbers per route of 

the 20 most numerous species and the percentage of stops 

at which each was recorded are listed in Table 2 , in 

comparison with similar data for these specie in the 1967 

survey. 

Discussion 

(a) Coverage in 1968 was essentially complete. 

The one route covered in 1966 but missed in 1967 ( B 10 2) 

was surveyed again in 1968, but one route covered in 1966 

and 1967 (N 6 1) was missed in 1968 p Three routes not 

previously surveyed (NS 3 2; NB 2 2; NB 6 2) were covered 

in 1968, although coverage of the first two of these 

cannot be ensured in the future . e hope that the people 

who have assisted in providing such complete coverage will 

continue to help in 1969 and succeeding years . 

early two-thirds of the routes (29 out of 46) 

were surveyed in the first half of June, and all were 

completed efore 25 June. Suggesting a suitable date for 

each survey seems to have ensured that most routes were 

completed in good time , although two were not done until 

24 June and three others on 22 June. Even the latest 

arriving species were Singing regularly at the time of the 

earliest surveys (two on 2 June, one on 5 June), The mean 

date for all routes surveyed was 13 June, three days earlier 

tha.n in 1967 and five days earlier than in 1966. 



(b) Comparability of coverage. In 1967, I 

proposed (Erskine. 1967) an outline for evaluating com

par bility of coverage; variables considered ere (1) 

o server and assistant, (il) date, (iii) eather and 

traffic condi ions, and (iv) adherence to tated procedure. 

Eac route was a signed scores ranging fron 0 to 3 on 

each of the four factor.5 ~ giving a maximum possible 

score of 12 Routes scoring 8 or more, with no zero 

scores; were considered likely to be comp rable ., and 

statistical com arisons were restricted to r sult fro 

such routes . Th1 procdure was used again in 1968, when 

32 (76 per cent) of the 42 route surveyed oth in 1967 

and 19 8 attained eo parabi1ity scores of g or mor 

(Table 3) . 

ome featur s of the original scoring system 

should perhaps be modified. The presence of an assistant 

does not appreci bly improve th performanc of the 

observer unless the assistant lists the bird as well as 

keeping time and/or driving the car; an assistant who 

is slow in recording data (usually due to lack £ 

£ami~larity with the specie list) may actually prove 

more of a distraction than a help . A change rom 

t'observer with assistant" to "observer alone" (or Vic 

v ,rsa) might sometimes rate a score of 2 or even) , 

r ather than 1 as originally suggested . 
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Under "adherence to stated procedures", it 

seemed proper to exclude (zero score) any routes whioh 

t arted over 30 lnutes too early, since such coverages 

(two in 1966) listed no birds at all on the first 3 to 5 

stops and gave proportionately lower totals as a result. 

It see doubtful that even a very 1at start (one wa_. 

45 min. late in 1967) should be so severely penalizea, 

provided that the route was then completed briskly. No 

scores lower than one were assi ned to routes which 

started on time but took un4uly long to complete (one took 

6 hr . 20 min. in 1967, although the average was about 4* 

hours), whil the route which started 45 minutes late was 

compl ted within S hours of the recommended starting time. 

The problem of objeotlv 11 assessing comparability 

of phenological dates , as distinguished t'rom calendar 

dates J 1 still being studied.. Phenology was st1m ted to 

have been bout six days earlier in 1968 than in 1967; 

although different species certainly varied on either side 

of this figure, virtually all were believed to have 

reached a given st age of their breeding cycle on an 

earlier calendar date than in 1967. It this est imated 

phenological timing was used 1n assessing comparability 

of dates, r ather than using calendar dates as 1n Table 3, 

three routes no rated as acceptable (scores of 8 or more) 



ould have to be rejeoted , while three other route 

would become acceptable . e shall delay aking any 

decisions as to possible changes 1n tne system of COM

parability scoring until a third set of comparisons (196 

vs . 1969) are available . 

(0) Comparisons of numbers . thode for com-

paring nwnbers oJ: birds reported in dlff.erent years ar 

being studied . In 1967, e treated the total number of 

birds of a pecle seen in each year as ample of 

tho e actually present, and applied the chl- quared test 

to the hypotne is that th t 0 ample 5 ere r presentative 

of th same population.. On this basis 'hree sp cies 

showed significant changes from 1966 to 1967. ince the 

total number of birds seen on th 18 ttcomparable'" routes 

was 10. 9 per cent greater in 1967 than in 19 6. th 

hypothesis that each species might have been xpected to 

show an increase of this size was also tested; three 

species, including one showing a significant inorease 

under the first hypothesis, showed significant changes 

under the second hypothesia . ince the aggregat change 

in numbers of birds seen on the 32 comparabl routes in 

1967 and 1968 was much less than one per c nt , only th 

first hypothesis needed to be tested this year. Only 

one speCies, lue Jay, showed a significant chang from 



1967 to 1968 (a highly ignificant increase) , and no other 

speci seven pproached t is scale of change . Various 

alternative roupings of routes, obtained by .ary1ng th 

scoring ystem. were also tested, but the result w un

changed. One or ore of three alternatives may be true: 

that only the Iu Jay experienced a igniflcant (95 per 

cent probability) change in numbers 1n the Maritimes 

between 19 7 and 1968; that other species experienced 

significant changes but that the method of gathering dat 

1s not sufficiently sensitive to detect such changes; or 

that the method of statistical analysi . i not sufficiently 

sensitive to detect changes in the dat collected. 

The evid.nc . available suggests that the slight 

d1fferences in eather and date of urvey between 1961 

and 1968 are unlikely to have disguised real changes in 

total numbers or birds present along the routes . Despit 

the miserably cold we ther which so reatly retarded 

phenology in April and . y 1967, the rest of that breed

ing e son was neither particularly favourabl e nor un

favourable, so local conditions are unlikely to have 

cau ed great changes fro 1967 to' 1968. The unfavourabl 

weather in th pring of 1967, on the other hand , could 

have reduced numbers of some bird species relative to 

1966, but the gpeater familiarity with the survey 
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procedures in 1967 may have masked such effect.s . ctually, 

making allowanoe £01" 1mp~oved technique by as~lng 10. 9 

per cent increase trom 1966 to 1967, significant decreases 

were noted tor Ravens and Song parrow . both early nesting 

species which would have been exposed to the Cold , wet 

weather while nesting , prior to the 1967urveys . Further

more most warblers , s all 1nsectivorous birds whose food 

was probably scarce during the cold pell , also sbned 

decreases trom 1966 to 1967. although tor these specie 

the chi- squared test did not demonstrate slgnificanc • 

Since the chi- squared test was applied only to 

the total numbers of a species seen on comparable routes 

in the two years , it as possible tor '(say) two' or three 

routes with large increases to balance out a general but 

smaller decreas on the other route~ . A test which gives 

less emphasis to such extreme valu 8 would be more 

satisfaotory , although mo t other teste involve mUoh more 

complicated caleulationa . e have worked out the 1966-1967 

and 1967-1966 comparisons \using a method described to!" 

"The Oommon Birds Survey" in Qr~at Britain (Taylor . 1965) . 

Details of the m thod are given in ppendix 2 . e have 

arbitrarily calQulated all per centage changes by dividing 

the smaller number by the larger: this ensures that no 

changes can be greater than 100 per cent . Re ~ ults obtained 

by this procedure are compared t h tho from the 
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chi-squared test in Tables 4 and 5~ Clearly th1 test 

recogniz d a n s lgniflcant" many changes not so considered 

by the chi-squared test . 

In os, cas s the r sults of the two test wer 

reasonably parallel, but the ohange in . lue Jay number 

from 19 7 to 19 8 was highly signiflcan~ by the chl+squared 

te t, and not significant by the other method. It seemed 

worth examining thi case in det ail . Twice as many B1u 

Jays were reported in 1968 as in 1967, and increases were 

noted on 22 routes compar d to only six with decreases·. 

Seven routes which lacked tht species in 1967 reported 

trom 1 to 9 individuals in 1968. Despit this general 

impression of increased numbers, three route (witb 

inereas s from 1 to 20, 7 to 21 , and 10 to 44) accounted 

for over h 1f of the total increase . Two of those three 

routes accounted for 7 of the 10 stops at which more than 

thre Blue Jay ere reported , including one flock of 16 
)C 

birds , one 
'yl ,. \ ,,: 

top.dJII~ with !x) five birds , and tour 

stops ith four birds. • ith these even stops 

omitted , the proportion of tope ith B~u Jays hav1n~ 

over two individuals each was nearly tbe same in both years. 

Both of these routes were surveyed on 2 June, so these 

larger groups probably involved migrants . The "highly 

significant" change indioated by the chi- quared test w s 

apparently spurious, which emphaslz the desirability 

. 1 
~{( .. -. .... ,""', . 
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of using ore than one tes' . e shall continu to look 

for ore 8;i factory (but not necessarily moreens1t!ve) 

tests of the significance of year-to ... year changes in 

numbers ot birds observed on the Breeding Bird • urveY8. 

(d) , lated work . In addition to the operational 

work on the Br ed1ng Bird urvey , we are studying the 

relationships between birds reported during 3-minute 

count period and the numbers actually holding territories 

within hearing distanc of th same spot . This work 1 

incomplete, but . 0 e ot the preliminary results may help 

observers to understand the ne ssity ot comparable 

coverage from year to year .. 

Th . distance at which parti.cUlarpecles may 

be heard varies w1tb th habitat. being roughly twiCe as 

great across open area (e . g . grassland, open marsh) ' 8 

in dense forest . The cl~rlng tor the road right-of-way 

may permit hearing birds mueh farther along the road than 

at right anglea to it. Accordingly, even 8 small change 

in pos! tion of a part! cular stop could make a big 

difference i n the numbers of pecle which can be heard 

at great distances (e ~ g . Robins, White-throated parrows) 

if th .stop had fore .t on both sides 1n one year and . a 

just into 'the open beside a tleld in t.h other. 

The distance at which an indiVidual bird may b 

heard depends also on the number ot other birds. both of 
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the e and of different specie , which are singing near 

th observerA A decrease in th total density of bird 

ay not be d teoted by the numbers list d during the 

3- 1nut count period. sinee one may h r an equivalen~ 

number of more distant individuals whicb would hav been 

"drowned out" by songs near at hand when more bird wer 

pres nt. There is little that on can do about this 

dr wback within the trame ark of existing instructions 

for the urvey. A ma ping procedure " or even crude 

stimates of th distances at whic:h individual birds ere 

he rd. would help but is not likely to b t a Ible within 

the rather rigid tim limits . 

Finally, for most species the proportion of birds 

etually pr Bent that ar detected during a )-mlnute 

count 1s depre singly 10 . For speci.es detected by ong . 

it rar ly approache 

quarter or even le • 

one-half , and is mor often on 

The proportion may be somewhat 

higher. ith some observ ra, fOr specie detected by ight 

1 open habitats , but ev n there it 1s unlikely to 

consistently exceed one-balf und r the condition ot the 

Survey.. If this fact 1 recogniz d, it will be seen that 

striving for an ever higher number of sp eies or of 

individual 1s not likely to be helpful for the purpos of 

the urvey . On hould rather try to provide as nearly 

equal effort a possible in each. year. I h v been 

impr ssed at how little change from year to year va 



detectabl e on those route 1hich I Y6e1£ surveyed , other 

thing (date, conditione> being equal , and I f ind the 

large changes 1n numbers reported by som observer& 

extremely puzzling . Th urvey procedure Can only give 

us indic s to population density , not absolut numbers , 

and the more comparable th coverage th mor 1 

i tha~ real chang a may be detect ble. 

1y it 
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Table 1. Number of bird species and number of individual birds 
recorded per rout 

Number of Speci 8 umber of Individual 
Route numb r 

1966 1967 196 1966 1967 1968 

N B 1 1 42 46 43 425 566 460 

2 1 43 49 46 522 968 657 

2 2 46 ~ - 444-

3 1 55 58 66 735 777 839 

3 2 67 69 - 1184 ll69 

4 1 64 64 69 72) 929 1106 

4 2· 56 56 604- 686 
43 46 691 75) 

5 1 54 52 59 602 870 954 

5 2 64 65 936 1185 

6 1* 54 63 616 674 
73 66 1042 1006 

6 2 - 54 .. 818 

7 1 • 56 69 673 884 

7 2 71 76 1142 1205 

8 1 61 71 67 852 947 1003 

8 2 70 76 73 862 994 929 

8 ) 52 55 651 705 

9 1 55 56 55 381 386 384-

9 2 70 69 64 809 829 736 

10 1 61 64 62 648 743 754 
10 2 71 52 664 ... 430 
11 1 78 77 81 655 601 960 
11 2 66 77 75 869 947 1020 

* out was surveyed in 1967 by two observers, one of whom 
al so did the 1966 survey and the other the 1968 surv y. 



Table 1 . Number of bird speci -s and number of individual birds 
reoorded per rout (concluded) 

Numb r of Specie umber of Individuals 
Route number 

19 6 1967 1965 1966 1967 1968 

P.E.I . 1 37 49 48 1538 1)55 1373 
2 39 42 37 575 725 58S 

3 .. 42 39 1141 957 
4 .. 47 42- 78) 640 

N.S, 1 1 50 58 59 476 536 595 
1 2 50 55 57 571 549 728 -
1 3 ... 54 57 563 712 
2 1 55 47 57 531 467 554 
2 2 43 41 48 333 373 399 
3 1 55 58 59 517 537 517 
3 2 56 623 
4 1 0 3 62 429 496 546 
4 2 ... 65 68 ... 889 1029 
5 1 55 57 51 500 444 492 
5· . .2 : 5 61 6 542 570 871 
6 1 40 46 683 854 
6 2 51 59 55 466 549 540 
7 1 52 53 52 784 772 713 
7 2 59 59 - 624 622 
8 1 53 50 52 475 524 571 
8 2 55 52 48 514 364 347 
9 1 50 42 58 793 727 1021 
9 2 - 43 38 884 610 

10 1 47 51 52 298 496 474 
10 2 36 62 55 495 1030 640 



Table 2. ean number ot birds per route and p r cent of possibl 
stops at which species w~re noted on Breeding Bird 
Survey. Mariti mes , 1967-68 ~ 
(~) The 20 species recorded in greatest numbers in 1968, . 

1i ted in orde of abundance in that year 

ean numbei'" Per cent of 
birds per route possible stops 

Species 1967 1968 1967 1968 
43 routes 46 route 2150 stops 2300 stops 

Robin 70 . 9 66 . 5 70. 5 67 . 7 
Whit -throated 

parrow 56 . 9 53 . 8 62 . 6 60 . 4 
Starling 40 . 4 43.3 28.1 27 . 3 
Common Grackle 40 . 7 )8. 8 25 . 2 27 . 9 
Song parrow 32 . 6 33 . 3 42 . 4 43 . 5 
Common Crow 32 . 3 32 . 4 35 . 2 35 . 9 
Yellowthroat 20 . 0 21 . 8 32 .1 33 .3 
Barn wallow 20 . 8 19. 6 17. 3 19.3 
Swainson ts Thrush 16.0 17.8 23 .4 25 . 0 
American Goldfinch 19. 6 1 . 9 19. 0 19 . 7 
Red-wi ged 

16. 2 16. 7 BlaCkbird 14.1 14.5 
Herring Gull 19. ) 15.2 7. 8 7.7 
House Sparrow 18. 8 15.1 13 . 9 12.5 
Slate-coloured 

Junco 16 . 2 14. 2 23 . 9 21 . 8 
Savannah Sparrow 14. 5 14.2 18.8 18.0 
Trai11 ts Flycatcher 12. 0 14.2 18. 7 22 .1 
Tree Swallow 15 . 7 14.1 15.9 15.7 
Evening Grosbeak 12 . 0 14. 0 8. 2 7. 5 
Magnolia Warbler 12 . 2 1).8 19. 0 20 . 7 

uby-cr-owned 
Kinglet 17 . 2 12 . 4 27 . 9 20 . 4 

A' 



Table 3. 

Route 

• • 1 1 
2 1 
3 1 

3 2 
_4 1 
4 2 

5 1 
5 2 
6 1 

_7 1 
7 2 
g 1 

8 2 
8 3 
9 1 

9 2 
10 1 
11 1 
11 2 

N. S. 1 1 
1 2 
1 3 
2 1 

_ 2 2 
3 1 

4 1 
4 2 
5 1 

\S 2' 
6 2 
7 1 

7 2 
8 1 

_8 2 

9 1 
9 2 

10 1 
10 2' 

P. E. I . 1 
2 
3 
4 

Comparability scores for variou factorw on Breeding Bird 
Survey rout 5 covered in 1967 and 1968, ritimes. Rout 
not covered in both years were omitt d . outes with total 
score in parent eses did not meet comparai11ty requirem nts . 

Observ r 

2 
3 
2 

2 
2 
3 
1 
3 
2 

1 
2 
1 

3 
2 
3 
1 
1 
2 
2 

3 
3 
1 

1 
3 
3 
1 
3 
J 
1 
1 
2 

3 
3 
:3 
1 
3 
3 
1 

2 
3 
1 
:3 

Date 

3 
3 
3 
:3 
2 
3 
3 
2 
3 
2 
1 
2 

1 
1 
2 

3 
1 
3 
3 

3 
1 
2 

3 
3 
J 
3 
2 
3 
3 
3 
3 
:3 
:3 
3 
OC 
3c o 
3 

2 
3 
1 
1 

Condition 

2 
3 
) 

3 
2 
3 

3 
2 
3 
2 
2 
2 

2 
2 
2 

2 
2 
1 
2 

2 
2 
3 
1 
2 
2 

2 
1 
2 

3 
2 
2 

3 
2 
3 
2 
2 
2 
2 

3 
2 
3 
2 

Rules 

2 
2 
3 
3 
3 
o 
1 
3 
2 

3 
3 
3 
:3 
3 
:3 
:3 
2 
2 
3 

2b o 
1 

2 
2 
2 

1 
1 
2 

2b o 
2 

3 
2 
2 

2 
2 
3 
3 

3 
3 
3 
:3 

Total 

9 
11 
11 

11 

(9) 
8 

10 
10 

8 
8 
8 
9 
8 

10 

9 
(6) 
8 

10 

10 
(6) 
(7) 
(7) 
10 
10 
(7) 
(7) 
10 

9 
(6) 
9 

12 
10 
11 

(5) 
10 
( 8) 
9 

10 
11 

8 
9 

a. Too late start. b . Houte changed . c. Dat e changed by over 20 days 



Table 4 . Comparisons of 19 6 and 1967 results for elected s pecies 
on 18 "compar bi " eding ird Survey route, ritime, 
using chi-squared and ratio 11 its tests . 

(assuming 10.9% increa e 1966-1967) 
Chi-squared Per cent 95% confidence Tota~ no . seen 

Speoies 
1966 1967 

change 

Least Flycatcher 114 78 2.01 
Common Raven 177 112 4. 94* 
Hermit Thrush 101 160 2 .08 
Ye110 arbler 90 54 3. 30 

gno1ia arbler 294 258 0 . 42 
Chestnut-sided 

arbler 109 84 0 . 53 
Brown- headed 

Cowbird 156 231 1.78 
Evening Grosbeak 61 103 2. 05 
Purple Finch 86 182 10.9** 
American Goldf1nch167 255 2 . 54 
Ch1ppi~ parrow 118 169 0 . 95 
White-throated 

Sparrow g82 1160 2. 53 
Song Sparro 589 447 4 . 58* 

* Probability less than 5 per oent ; ~ 2 ) 3.84-1 . 

** Probability less than 1 p r cent; ;C 2 ) 6 . 635 . 

-32 
- 42 
+37 
- 40 
.. 12 

-23 

+32 
+41 
+53 
+34 
+30 

.. 24 

.. 24 

interval of 
per c nt chang 

- 62 to -2.·:~ 

- 69 to - 2* 
.... 18 to +64 
- 8 to - 11 
- 43 to +7 

- 62 to +18 

- 20 to +58 
-23 to +63 
+25 to +67** 
+4 to +46* 
- 24 to +55 

+3 to +27* 
- 44 to .18* 



Table 5. Comparison ot 1967 and 1968 results for selected species 
on 32 ftcomparab1eu Breedin ird Survey routes . Maritimes , 
using chi-squared and ratio limits t.ests . 

Total no. seen Chi- squared Per cent 957 confidence 
Species 196[1, 196$ 

Trai11ts 
Flycatcher 

Least 
Flycatcher 

Common Raven 
Common Crow 
Blue Jay 
Red-breasted 

Nuthatch 
Robin 
Ruby-crowned 

Kinglet 
Starling 

ed-eyed Vireo 
Black-throated 

378 

146 
272 

1045 
128 

32 
2384 

440 
1386 

262 

green arbler 109 
American Redstart 320 
Bobolink 312 
Amerioan 

433 

127 
315 

1116 
256 

53 
2229 

336 
1597 

307 

126 
)62 
376 

Goldfinch 670 540 
Slat -coloured 

Juneo 504 415 
White-throated 

Sparrow 2002 1851 

0.25 

0.09 

0. 23 
0.12 

1 6 . O~o!, 

1 . )6 
0. 39 

1.91 
1. 06 
0. 48 

0.09 
0 . 37 
0. 56 

1 . 51 

0. 84 

0. 23 

*Probability less than 5 per cent; X. 2 73.841 . 

**Pro ability less than 1 per cent. X. 276.635 . 

ch nge interval of 

+13 

-13 
+14 
+6 
+50 

+40 
- 7 

- 24 
+13 
+15 

+14 
+12 
+17 

-19 

... 18 

-8 

per cent change 

-18 to +38 

-37 to +13 
.. 23 to +43 
-15 to +26 
-44 to +98 

"78 to +inf. 
.... 15 to +2 

-40 to ... 3* 
·8 to +31 
.. 8 to +34 

-28 to +48 
-11 to +30 
-12 to +42 

-40 to +8 

-40 to +ll 
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Appendix 1 . t andard instructions for 1968 Breeding Bi rd Sur vey 

Section of Migratory Non-Game Bird Studies 
Bureau of Sport Fisheries and Wildlife 

Migratory Bird Populations Station, Laurel, Maryland 20810 

COOPERATIVE BREEDING BIRD SURVEY OF NORTH AMERICA, 1968 

Purpose: To obtain, by random sampling, a~ index of abundance of breeding 
birds. Such a technique is needed in order to provide information on distribu
tion and rel~tive abun~ance of North American birds, and specifically to measure 
changes in abQndance that result from such factors as changes in land use and 
widespread applications of pesticides. 

Sampling Techni~ue: Each one-degree block of latitude and longitude (about 
55 miles wide" el!tst t9 we$t, by 70 miles long) will be sampled by one or more 
random transect~ ,or "routes." In most states west of the 100th meridian the 
sample size has been reduced to one route for each two-degree block. The number 
of r outes per degree block will vary according to the number or qualified ob
servers available, but preferably will remain uniform with a given State. 
Starting poi~ts and co~pass directions have been determined at random. Each 
route is covered once each summer by the following standardized procedure : 
Begin exactly one-half ~ before sunrise; make 50 stops one-half mile apart 
and count all b:h'ds heard at each stop of seen within one-fourth mile during a 
3 -minute watching ,and listening period. One Observer should do all the observing 
on a given. r 9ute, ' but he may have an assistant to help with recording or driving. 
Unless drivin~ qond'itions are very poor, most routes can be completed in 4 t o 
4 1/2 hours~ ' '.' , 

Time Period: In most States, routes should be run in June. In Canada and 
bordering States -the first week of July is acceptable (except in OhiO, Pa., and 
southern N. y, ). ' ,In Califor nia, Arizona, N. Mexico, Texas, and Florida r outes 
may be rut'). ' as 'e'a;rlY as the last week in May, at the discretion of the State 
Coordi nat or('s ). ", In general, select a date as near as possible to las~ year's. 

Scouting 9f Route,S is strongly recommended. More leisurely trial runs may 
be made .in advance to become familiar with songs and calls and wit h roads and 
stoppi ng locat ions. A single route may be run more than once if the observer 
wishes t o have the practice, but only one coverage of a route should be re
ported; this, must npt ,be the best of several coverages, but the first one made 
under s at i sf actory conditions of weather and familiarity with birds along the 
route. 

STRICT ADHERENCE TO RULES IS ESSENTIAL FOR STATISTICAL ANALYSIS OF RESULTS! 

DIRECTIONS FOR RUNNING ROUTES 

Equipment : Clip board, pencils, forms supplied by the Migratory Bird Populations 
Station, map, binoculars, watch with second hand (or automatic 3-minute 
timer), gasoltt').e, thermometer. 

Weather: To be comparable, routes must be run under satisfactory weathe r con
ditions: good vis~bility, little or no preCipitation, light winds. Occa
sional light drizzle or a very brief shower may not affect bird activity, but 
fog, steady drizzle, or prolonged rain should be avoided. Count s preferably 
should be made on mornings when the wind is less than 8 m.p.h., except in 

} 

j 



those prairie States and Provinces where winds normally exceed Beaufort 3. 
(If you can walk faster than the wind is blowing, winds are very satisfactory.) 
Counts should not be taken if the wind exceeds 12 m.p.h. 

vleathe:r codes (enter Beaufort Numbers on Summary Si1eet) 

Beaufort 
Number 

o 
1 
2 
3 

4 

5 

Wind Speed 
miles per- hr. 

Less than 1 
1 to 3 
4 to 7 
8 to 12 

13 to 18 

),,9 to 24 

Indicators of Wind Speed 

Smoke rises vertically. 
Wind direction shown by smoke drift. 
Wind felt on facej leaves rustle. 
Leaves and small twigs in constant motionj 

wind extends light flag. 
Raises dust and loose paperj small branches 

are moved. 
Small trees in leaf begin to swayj crested 

wavelets form on inland waters. 

Sky condition (enter these Weather Bureau code numbers on Summary Sheet) 

o 
1 
2 

I 

Clear or a few clouds. 
Partly clQudy (scattered) or variable sky. 
Cloudy (broken) or overcast; 

4 
5 
8 

Fog or smoke. 
Drizzle. 
Shower(s) . 

Start 30 minutes be!f'Ore offic ial sunrise. Consult newspaper or Weathe r Bureau 
for sun.rise time. If starting point is more than 25 miles from the city of 
reference·, start 4 minutes earlier for each degree block (55 mi.) east of the 
c ity or 4 minutes later for each degree block to the west. Be at the starting 
position at least 2 minutes before official start, to record weather and 
speedometer re.ading., 

Look and listen for exactly 3 minutes and record the number of birds of each 
species seen w,ithin 1/4 mile in all directions and all birds of each species 
heard regardless of distancej limiting distance for birds seen may be judged 
as half the distance to the next s t op. 

Dr i ve 0. 5 mile to the next stop. If this stop falls in a place where it is danger
ous to stop or where local noise is exce s sive, the stop may be moved as much 
a s 0.1 mile (forward or back). Do not record any bird seen or heard while 
dr iving between stops unless it is subsequently heard at the next stop during 
t he prescribed 3-minute period. In case of exces s ive traffic noise, up to one 
additional minute (but no more) may be added to a few stops--but not routinely 
t o all stops. It is important to complete the 50 stops on schedule because 
singing decreases appreciably soon after 9 a.m. 

Speedometers vary s'lightly, so please mark on your map the number and exact 
position of one or more stops every few miles--whenever there is a convenient 
l andmark. This will enable you or another observer to stop at the same spots 
in a subsequent year and to make any necessary adjustments in speedometer 
readings. 

Make 50 stops. Each route consists of exactly 50 stops. Allowing 3 minutes for 
eaCh stop and 2 minutes driving time between stops, approximately 12 stops 
will be covered per hour and the entire route will take a little over 4 hours. 
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What Birq,s tg b(nl,~~: Cpunt all wild birds (including Rock Doy~s) seen or heard 
-- thatc'tiii b~ id~ntified to species. Species recorded which are not found on 

the 'form shQuld Qe added at the bottom. Estimate s are permissible only in 
tho~~ca:~es where a flock is too large to count,fbird by bird, in the brief 
time ' it ' ;l.,s ,:; seen. Do not use check marks even for abundant species. No one 
will. '<;le:t;eot all birds within hearing or seeing distance of his stops. 
Hundreds cf bfrq.s will be missed. Observers should not try t o estimate 
birqs· .th~t ~:re ' missed or include them on their report forms even if they 
are .lrooWt}, ' tobe .present. We wish to have reported only those birds actually 
Seen Q~heard during the pre scribed 3 -minute stops . 

, . 

Reccrd Keepi17~; ··· 1wo types of report forms are enclosed. Take both in the field 
· wit):): . YC1,l. '. 'rh~ summa:ry fcrm is for recording weather condi ticns at the be
g1~n1~¢" ~I\d: end 'cf the count and for reporting a s ummary of observations 
thats.'liquld be compiled after the count has been completed . The form with 

· th~t.en>·cOlumns after each species is to be used for recording birds in the 
· f~e ·J;\!I.. '·' o-e~ '; familiar with this form s o you can locate the species rapidly. 
· . .. ~ ------
Use , one'i'~heet fcr each ten consecutive stops. Number the first and last stop 
at. -the top' qfthe columns, and enter the starting and ending time for each 
page· .".~-; 'nl~ ·additicnal spaces for time and speedomet er r e ading for inter
medi~,testPps on each page of the Field Sheet are provided for the convenience 
·cf ·theo9serve:r (and such data may prove to be valuable) . 

Processip:g··. dt' .~ ~e$t9Jt!3: The five field sheets, one summary sheet, and the route 
.. ma:1:' ·: . ~~Strld , ~e sent to Willet T. Van Velzen, Migratory Bird Populations 

Staticn·). La.utel, Maryland 20S10. The map will be returned the following year 
witl;( 'new. fC:nllS. 'l'his office will ente r a State code and Route No. (if a new 
rqilt.~}; ; :willa'bbreviate the locality and observer I s name if they exceed 12 
dJ,gits : e~ch,!;Ipd will spot-check the list s . Data from the summary sheet will 
then ,'t>:~ . 'pun.thed onto SO-column data cards, one for each spec ies. A machine 
liS't\t1g , .. will be mailed to each observer and a State tabulation will be mailed 
to ·e:ac!:h , , ~oo;rdfnatcr. A summary of all lists will later be sent to each 
partiOi:parJ.t :~ . A ccmparison of 1967 and 1965 counts will be prepared and an 

. anaty-s;;la. pf "population changes for the entire area covered will be made 
avat;1~~*e~ .. : DBrta on distribution and comparative abundance of individual 
s:pe·c:i;e¢··.Vf.lll qe available to research workers on request . 

ALL FORMS' ':MU$~ BE COMPLETED AND RETURTIJED BY ,JULY 31, 1965 . 
. ': '.' 

. ' . '.' I:. 
Report :ing .. Resu;l.ts .: ... Immediately after coverage of your route h as been successfully 

. comp£ete<i, please complete and mail the enc losed post card . 
, . 

' If roi- ' arry reason it should be i mpos s ible for you to c over your route during 
t4e' prescrJ,i>ed period, please contact your Coordinator to see whether arrange
!llent:fmig~t 1,)'e 'made for another observer to run the route, or for you to cover 
it. on ~ s~ightly later date. 

One ~etof 5 . tally sheets, representing 50 stops, plus one copy of the sum
marysneet, should be returned as soon as pos s ible after c ompletion of the 
c(;>unt. , (An extra set of forms i s provided for your records.) 
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Upan campletian .Of the raute caverage data shauld be transferr~d fr am the 
Field Sheet ta the Summary Sheet. The species tatals far each of the 5 
fie ld sheets shauld be entered under the apprapriate page taLals calumn an 
t he Summary Sheet. The sum .Of these 5 calumns is entered' in ;the TatalIndiv. 
calumn and the number .Of staps, aut .Of the tatal .Of 50, upan which each 
spe cie s .was seen is entered in the Staps per Spec. calumn. 

Special attentian shauld be given ta dauble checking the number .Of species 
recarded and all species tatals listed an the Summary Sheets. 

Details .Of Picking Starting Lacatians: Starting paints .Of all rautes were 
taken at randam (generally fram a table .Of randam numbers carrespanding ta minutes 
.Of latitude and langitude). The intersectian .Of latitude and langitude was found 
an a map and the first stap .Of the Raute is an the raad clasest ta .the latitude
langitude intersectian--preferably at same easily recagnized l andmark. The start
ing directian was determined fram the minutes .Of latitude and langitude as fallaws: 
if the l at itude and langitude bath end in add numbers, the raute praceeds t :a the 
narth; if . l atitude is odd and langitude is even the raute' gaes ·ta the east; if 
latitude is even and langitude add the raute gaes sauth; and if latitude and . 
langitude are both even (that is, bath divisible by 2), the raute gaes west . 

Details .Of Laying Out Rautes: Raute maps will be pravided far each ca
aperatar . Last-minute adjustments wi ll have ta be made in s ame r autes because 
.Of impas sable r aads .Or heavy traffic, sa the pracedure far lay-ing Qut· rautes is 
given here in detail. It is impartant that rautes sample urban and' suburban 
areas as well as rural and wilderne ss are as, s a rautes shauld nat be changed ta 
avaid papulated areas .Or ta include favarite birding lacalities . 

Rautes will praceed in the specif i ed directian, as clasely a s passible, 
unle s s .Or until reaching (1) the edge .Of the .One-degree black; ( 2 ) a State .Or 
Pravincial line ; .Or (3) a bady .Of water that cannat be crassed by bridge . Upan 
(.Or at t he last chance befare) r eaching such a barrier, turn clackwise and can
tinue . I f ,.the r aute will reach a dead end befare the 50th st ap, change any .Or 
all .Of i t ; (ex'cept the starting paint) as necessary t a make a ' cantinuaus raute 
that does nat· duplicate itself .Or anather raute . Maintain the d irectian a s 
c lasely as passi b l e t a the .Or iginal d i rect ian, .Or the next directian c lackwise, 
returning ta the .Original directian at the first appartunity. If r autes must 
cras s , .Omi t fram the s ecand r aut e any stap that fal l s within .One -half mile .Of 
any s t ap an the first r aute; add the extra stap at the end . If .One raute must 
r un alang a shart partian .Of anather raute, the first r aute has pr.iar ity and the 
secand raut e s haul d skip the duplicate st aps and add them at the end . If 
pas s ible , avaid Federa l numbered highways , Interstate highways, and State num
bered h i ghways as well as ather raads that are apt t a have heavy traffic at the 
time .Of day yau will be there. If it i s necessary ta travers e a well -traveled 
highway far a shart distance, and i f traffic interferes seriausly with abserva
t ians, make caunts at the first twa staps an this highway, then praceed withaut 
stapping unt il yau can leave the highway (then stap abaut 1/ 4 mile after leaving 
it). Add the extra staps at the end .Of the r aute . 
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