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Over the years, and as the needs became apparenc, we ~~ed 
comprehensive waterfowl fact-finding surveys in North America. The 
primary pu:rpcse is to provide a be.se for mere efficient management of the 
resource to provide hunting. These fact-finding sur•eys have progressed 
to the point \.there data are available concerning most management problems. 
Further, it is often possible to examine a given problem using two or 
more independent sources of information. When the answers agree, and 
they frequently do, we have reason to place added confidence in the find-
~s. Disagreements have provided knowledge that survey techniques were 

--~ in need of improvement and often have pointed to specific problem areas. 

It is my firm opinion that we have learned much concerning the factors 
affecting migratory waterfowl during the years since our data collecting 
programs have been in full scale operation. For examole, it became apparent 
rather early that the gun is the major mortality fact~r on most important 
species of waterfowl once they are old enough to fly. Further, mortality 
due to the gun is largely additive to natural loss and if the birds are 
not shot a high portion will survive. Finally, it has become quite clear . 

. that mortality due to shooting can be ~hanged markedly by either liberal 
or restrictive shooting regulations, and the effects of these changes are 
predictable within limits needed for practical management. In other words, 
the meeting you are attending today is an important one. It is quite 

.certain that the regulations which result from the deliberations this week 
will have a marked effect on the bree~ing population levels of several 
important species of ducks during thft spring of 1966. Of greater signif
icance is the fact that what we do with regulations ~his year will have 
a marked effect on the number of birds available to be shot next year and 
in years to come. 

We at the Migratory Bird Populations Station see~ to be suffering 
from a problem common to many research units. Namely, we are finding it 
di~ficult to convince people that our findings are valid. At regulations 
meetings "in the past few years we have been saying that, according to 
available data, if certain actions were taken that the population would 
react in certain ways. Sometimes our analysis of the situation was 
accepted, but sometimes it was· not: Finally, ~e--decided that one way of 
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demonstrating our knowledge of the effect of shooting regulations on duck 
kill and ser.:ival was to predict in advance the effect of a ven set c.;i 

-shooting regulations on duck stamp sales, duck kill, mallarc ~i~~! and 
the effect this kill would have on the size of the mallar~ t··20d ~opu-

lation the following year. We attempted this first in the :fall d 1963, 
an4 I reported en the accuracy of these predictions at this meeting a 
year ago. You may recall that our predictions were very slose i~ some 
instances. For example, we we~e 2 percent low in estimating a mallard 
kill that increased 68 percent, and we.were well within th~ accuracy 
limits needed for practical management in all cases. 

To demonstrate that the 1963 predictions were not lucky accidents, 
we prep~red similar predictions once the Canadian and p. S. regulations 
for the 1964 season had been decided upon and presented them to the 
Director last October 29. 

Now that data are available to check the 1964 predictions, it appears 
that we bverestimated the 1964 duck stamp sales by 7 percent; under
estimated the mallard and total duck kills by 12 percant and 6 percent,. 
respectively; were correct in our.estimate of the mallard ~duction ratio; 
and ·underes tfmated the mallard breeding population this past spring by 
3 percent. 

Our prediction of the mallard breeding population this spring amounted 
to a decrease of 23 percent as compared to 1964. Frankly, I found it dif-_ ~ 

'ficult to believe last fall that the regulations in effect would cause &~ 
reduction of this magnitude in the mallard breeding population. Neverthe~ 

le~s, the prediction was based on data and not on judgment. This spring 
the aerial surveys revealed a decrease of 21 percent. This population··.·
level is the lowest on record,: and I think we must conclude that continental 
regulations last fall were too liberal, at least for the mallard. 

There are several implications from historical records of the past 
several years that are worth considering. The first is that the duck breed
ing population was allowed to decrease materially during a period when 
drought reduced the amount of pothole breeding habitat. As we view it, this 
was proper management since there seems little justification for maintain
ing a high breeding population during a period when only a small fraction 
of the population could find suitable locations to nest. However, if Tt 
was proper management to allow the breeding population to decrease during a 
period of drought, then it is equally proper to manage so as to allow it 
to increase when breeding habitat is in better condition. 

The second major consideration is simply that good habitat conditions 
alone will not cause the breeding population t•) increase. Two problems 
are involved. The first is waterfowl characteristics which are such that 
in most locations size of kill is related to the shooting regulations which 
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'"'2 . .:;::: vesr :>...= good example. ~The overall· flight in che fall ::£ 1964 was 
somewhat s~~ller than the flight in 1963. Shoot regulatio~s ~ere 

relaxed s0c2whst end a 22 percent larger kill was taken from th's popu
lation. 

- The second problem is the production ratio that can ba ~xpected under 
g~od breeding habitat conditions. Age ratio data collected over the years 
suggest ch&t for mallards the cstio of immatures to adults has rarely, 
if ever, exceeded 2:1. The .:verage during periods of peak breeding habitat 
conditions is closer to 1.7 immatures per adult. With this as a production 
ratio, i.t is easy to harvest all of the available surplus even when the 
breeding population is high. When the population is low, the surplus can 
be harvested with ~omparatively restrictive regulations. In 1964 a lesser 
number of birds available diri not result in a smaller kill, and this occur
red with comparati•elyrestrictive regulations in most areas. 

A point I have mentioned before in several talks, but which is worth 
~epeating here, is that during the 1958 seaso~hunters in the United States 

~~d Canada killed and crippled more mallards than were present in the 
~- total fall flight in 1962. The expected flight of mallards this fall is 

not particularly larger than it was in 1962. I cannot emphasize too 
strongly that the breeding population of mallards and several other 
important species of ducks must be allowed to increase materially before 
it will be possible to return to the harvest levels and hunter participa
tion we had in~he mid-1950's. With breeding habitat in good condition, 
this goal is attainable. 

WATERFOWL BREEDING SURVEY SU}lliARY - 1965 

Weather and habitat conditions: 

The 1965 breeding season can be summarized generally as having good 
breeding habitat conditions but adver$e weather. In the important pothole 
breeding range in the southern portions of Alta., Saskatchewan, and Man
itoba and in the States of North Dakota, SoHth Dakota and western 
Minnesot~ the May pond index increased 35 percent as compared to 1964. 
Of greater significance is the fact that the July pond index, which 
measures the extent of brood habitat, increased 72 percent. Trends in 
the pond indices for the period 1951 through 1965 are shown in Figure 1 
and for 1959 through 1965 in Figure 2. In some areas, particularly 
southern Alberta, the number of water areas nearly equalled the peak 
number re~orded in the early 1950's. 

Nesting in the pothole breedi_ng range was apparently delayed by 'a 

late spring. During the week of May 23, a major storm crossed the prairies 
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' :: -·~ d~opping the temperature to 23° in Prince Albert and near 30° in many 
prairie areas. Rain turned to snow in many locations and based on observa
tions sinc_t:: that date, it appears that most nests under way ac the time 
were destroyed. Rains through the summer have maintained or i~proved 
water levels and have provided an inducement for active renesr:ing. 

Weather in most other breeding areas was charact~riz~d by a late 
spring. This was t_rue in Alaska, the N. t\1. T. , northern Alta. , northern 
Saskatchewan, northern Hanitoba, Ontj:l.rio, Quebec, and Labrador. Water 
levels were either good or excelle~t throughout most of this area •. 

Spring was later than normal in most areas stateside and water 
conditions were good. Exceptions were Wyoming and Nebraska where it 
was quite dry at the start of migration. In Wyoming, rains in Hay and 
early June improved the situation but this was judged to be too late for 
good production. 

Breeding population indices: 

A decrease in breeding population was recorded in m~ survey areas 
as compared to 1964. The aerial breeding population indices by areas 
are shown in table 1. These indi~~s have not been corrected for birds 
present that were not seen by aerial crews. Using the results of the 
air-ground comparison-studies to adjust the aerial index figures for 
birds not seen provides a somewhat different estimate of the change .,;,e;· 
between 1964 and 1965. The adjusted total suggests that between 1964~ 
and 1965 the duck breeding population decreased from about 35,588,000 
to about 27,500,000, a decrease of 23 percent. The trend of adjusted 
index values for total ducks' excluding scoter' eiders' mergansers' ari"a 
oldsquaw, for the period 1955 through 1965 is shown in figure 3. The 
1965 index is 42 percent below the peak number reached in 1956 and 28 
percent below the average of the previous 10 years. It is 8 percent 
below the 1962 index, which was as low as we think the breeding popula-
tion should be allowed to go. 

With regard to individual species, we are particularly concerned 
this year about the population status-of mallard and pintail (Figure 4). 
Both- dropped sharply from last year, the mallard decreasing 21 percenl"
and the pintail 20 percent. Both are at the lowest point in the past 
11 years and it is conceivable that they are at the lowest point in 
modern times. The mallard is down 55 percent from a peak reached in 
1958 and is 37 percent below the average of the last 10 years The 
pintail is 63 percent below a peak reached in 1956 and is 45 percent 
below the 10-year average. Even with excellent production, neither of 
these species can supply anywhere near the harvest they provided during 
the period when they were closer to peak levels. 
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Redhead and canvasback are of interest since we opened the season 
last year with a limited bag after a closure of 4 years. Both species 
decreased SJmewhat from last year and the canvasback now stands 15 percent 
below tht~ 10-year average and the redhead is 5 percent below (Figure 5). 
We conclude that the status of these two species is as good or better 
than the status of most other species important to hunters . 

. _ Also of interest is the status of blue-winged and green-winged _teal. 
Both decreased in 1965 as did most other species (Figure 6). However, 
their ·presenc population level is well above the low point reached in 
1962. We do not expect that many green-winged teal will be taken during 
the special teal season scheduled for this September in 20 States in the 
Mississippi and Central Flyways. We believe that the status o.f the blue
winged teal population (17 percent below the 10-year average) is sufficiently 
good to warrant the experimental season. 

Pro~uction indices and fall flight forecast: 

Combining breeding population indices with the results of the July 
~~duction surveys provides an estimate of change in expected fall flight 

-~ of ducks from each of the major breeding areas. As a visual aid, these 
forecasts have been expressed in terms of-increase, no change, or decrease 
and are shown in figure 7. Beginning in Alaska, we started out the season 
with a decrease of 34 percent in the breeding population. -Habitat and 
weather conditions were much improved over 1964 and it is expected that 
an increased prrrduction will offset the decrease in breeding population 
and the fall flight will likely equal that of the compar3tively small 
flight from this area in 1964. In the N.W.T. and northern Alberta there 
was a 19 percent reduction in the breeding population. A preliminary 
report covering the July production survey indicates poor success. It is 
expected, therefore, that the fall flight from this important area will 
be considerably below last year, particularly for the early nesting 
species such as mallard and pintail. In the northern portions of 
~askatche~-lanarl Manitoba the story is much the same. A 9 percent reduction 
in the breeding population combined with a late spring and adverse weather 
conditions leads to the conclusion th~t there will be a sharp decrease 
in the flight fr~m these areas. In ~uebec ~nd Labrador an analysis of the 
results from the experimental surveys _being conducted there suggests that 
the fall flight of black ducks should remain about the same. 

In southern Alberta, the aerial index suggests that the breeding 
population decreased 44 percent. However, the air-ground comparison 
studies indicate that a change in aerial observers this year resulted in 
a lesser portion of the birds being seen than a year ago. When adjusted 
for visibility bias, the decrease is more in the order of 23 percent. 
Although the pond .index increased 60 percent in May and 173 percent in 
July, a late spring disrupted early nesting attempts and the production 
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potefitial will not be fully realized. We expect that a moderate-increase 
in production will offset th~ decrease in breeding population and the fall 

--flight will approxioately equal 1954. In southern Saskatchev;an, there was 
a small decrease in t~s breeding population but a 38 percent increase in 
the May pond index and a 4~ percent increase in the July index. A late 
spring, and particularly the storm'during the week of May 23, reduced the 
production potential considerably. It is expected, however, that the 
increased production will more Jhan offset the decrease in breeding popu
lation and the fall flight from southern Saskatchewan will ~e somewhat 
larger than last year. In southern Manitoba, there was no change in the 
duck breeding population, but the'late spring and other adverse conditions 
reduced production to the extent that essentially the same fall flight is 
expected from this area as last year. 

In the tri~·state area of North Dakota, South 'Dakota, and 1:·7estern 
Minnesota, habit~t conditions were greatly improved, particularly in North 
Dakota. The breedi-ug population i!lcrease_d_20 percent, production success 
is judged to be good, and a considerable increase in fall flight is 
expected from this area. A new dimension has been added to uur waterfowl 
breeding ground surveys this year with the initiation of a~al surveys 
in Montana, which covered the State more completely using techniques com
parable to those irt other areas~ It became apparent· at the completion of 
these surveys that Hontana was a-more important breeding area than we had 
realized, For example, the breeding population index exceeds that for 
southern Manitoba and is nearly as· large as the index in the tri-state 
survey area of North Dakota, South Dakota and western Minnesota. Of 
considerable significance is the fact that the breeding population species 
composition runs heavily to mallards, ( 44 percent of the total). Based,. 
on comparable data from portions of the State that were surveyed both 
in 1964 and 1965, a 15 percent decrease in breeding population is indicated. 
Production conditions in the northeastern portion of the State were mar
ginal while they were good in the.southeast. It is expected that increased 
production will balance the ~ecrease in breeding population and there will 
be no change in fall flight. 

Among States of lesser importance, a variety of conditions exist·ed. 
Beginning in the West, there was an abundance of water in Oregon but th~~e 
was a sharp decrease in duck production in most areas. This was parti.!!!lfy 
balanced by better production on Malheur Refuge but overall a small de
crease is expected. In Californi~weather and water conditions were good; 
a small increase in breeding population was recorded, and a small increase 
in fall flight is expected. In Idaho, water conditions were excellent 
and it was judged that duck production would be substantially above normal. 
Water in Nevada was restored in· all 'production areas to normal levels 
or above. Increases in both breeding population and production were 
recorded. Water conditions were good in Utah. Breeding populations were 
essentially the same as in 1964 and in view of the ~xcellent habitat 
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conditions, an increase in fall flight is expected. In contrast to the 
usual pattern this spring, Wyoming was dry during part of the migration 
and early nesting season. Although rains later in the year insured ample 
water for brood survival, they apparently came too late and a small 
decrease in the fall flight from Wyoming is expected. Nebraska was dry 
also and a 56 percent decrease in the breeding population was recorded. 
It is expec~ed that the fall population in this State will drop sharply 
from last yaar. A telephone report concerning Iowa suggests that water 
con11"itions ~>."ere much improved over last year with some species improved 
an_,.d_ other:~ down slightly. No change is expected overall. In Missouri, 
conditions were excellent for wood duck production and a small increase 
is expected over last year. In Michigan, spring migration was delayed 
by a late ice break up. A small decrease in breeding population was 
recorded but habitat conditions were improved. Production was excellent 
and an increase in fall flight is expected. Habitat conditions were 
excellent in Indiana and an increase in the fall flight of wood ducks 
is expected from this State. In Maine, nesting was later this year due 
to a retarded spring. Drought conditions prevailed and steadily became 
more acute throughout May, June, and into mid-July. Little change in 
breeding population was noted but brood rearing conditions were below 

7imum and a decrease in fall flight is expected. 

'"" 
FALL FLIGHT FORECAST BY FLYWAYS 

PACIFIC FLY\.JAY 

Ducks: 

When considering only the breeding areas supplying the Pacific Flyway, 
and particularly when considering the species of greatest importance to 
the Fl~vay, namely pintail and mallard, it is judged that the increases 
in production due to better habitat conditions will not offset the decreases 
in breeding population and there will be a small decrease in the fall 
flight of ducks in the Pacific Flyway as compared to 1964 (Figure 8). 
The Pacific Flyway is the primary harvester of pintails in the United 
States. It is second to the mallard in the Flyway kill and collectively 
the two species make up more than half of the birds bagged in the Flyway 
each year. Unfortunately, the late spring conditions this year reduced 
production of some of the early nesting species more than it did late 
nesting species. The pintail seemed to be particularly susceptible. 
In the few areas where pintail prospects have been commented on specific
ally, the estimate has been pessimistic. For example, Jim King in 
Alaska commented that "· .... the fall flight of waterfowl could be 
similar to the 1964 flight in all species except pintails which are 
obviously -down in numbers. 11 Ross Hansen reported that in southern 
Saskatchewan, mallards appeared to be making significant renesting 
attempts but pintails will show decreases. Verbal reports from other 
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crews indicate that the pintail, starting with a very low breeding popula
tion, has been less successful than many other species. The poor status 
of pintail influenced the duck flight forecast in the Pacific Fl:~ay thi~ 

-year because of its particular importance in this Flyway. 

At this point, ~e find it difficult to judge the status of mallards 
in the Columbia Basin. The winter index last January dropped sharply as 
compared to the year oefore, but there apparently is some question concern
ing the validity of the survey.~ Considering both the reduction in the 
mallard breeding population and the prospects for improved production, 
He l·muld judge that mallard numbers in the Columbia Basin would likely 
be the same as last year or slightly less. 

Geese and Brant: 

According to the annual winter survey, there were sharp decreases in 
the wintering population of Canada geese and white-fronted geese as 
compared to 1964. A small decrease was recorded for cackling geese. Snow 
geese may have increased a small amount and the number of Ross' geese 
did not change. Since production data for northern nesting geese are 
lacking, average production must be assumed. Therefore, it~s estimated 
that the fall flight of all northern geese will be the same as in 1964 
but as compared-to 1963, the flights of Canadas and white fronts will 
decrease sharply, the flight of cacklers will decrease a small amount 
and the flight of snm., geese may increase slightly. 

~¢ 

The Pacific Flyway brant population decreased 10 percent according .. ,/ 
to the annual winter survey. A recent report from surveys on the Yukon 

-Delta in Alaska indicate that black brant production is "mediocre". 
Therefore, it is estimated that the fall flight of brant will either 
be the same as las~ year or slightly smaller. 

With regard to Great Basin geese, breeding populations increased in 
all areas except Idaho where no change was recorded from 1964. Production 
increased in Nevada and Utah and did not change in Wyoming and California. 
A small decrease was recorded in Idaho and a 20 percent decrease in 
Oregon. Overall it would appear that the fall population of Great Ba~in 
geese will be at least as good as last year and may be somewhat better.·r 

Coots: 

Breeding populations of coot in the major breeding areas supplying 
the Pacific Flyway decreased somewhat in 1965,. However, rate of production 
increased and it is expected that fall flight of this species will be 
approximately the same as last year. 
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CENTRAL FLYHAY 

Ducks: 

In the major breeding areas supplying ducks to the Central Flyway, 
it is expected that increases in production will offset decreases in the 
breeding populat~on to the extent that th~re will be no change in the fall 
fligtrt as compared to 1964 (Figure 9). There may be a small decrease in 
the..,.;flight of pintails.:l while the flights of such species as gadwall, 
shoveler and blue-winged teal may increase somewhat. 

Geese: 

__ The wintering population of Canada geese and snm.; geese in the Central 
Flyway did not change as compared to 1964. A sharp decrease in the winter
ing population of white-fronted geese was recorded,while-the wintering 
population of blue geese increased considerably. Since goose production 
data·"·are lacking, average production is assumed. Therefore, it is expected
that the fall flight of all species of geese will be the same as in 1964. 
Co~red with 1963, it is expected that the, fall flight of Canadas and 

$.;5'fi()ws will remain about the same_, while the flight of white-fronts will 
- .., -- decrease considerably and blue geese will increase. 

_r--

Coots: 

The coot b~ding population index in the 
esota increased markedly as compared to 1964. 
by decreases in southern Alberta and southern 
better than last year and a small increase in 

MISSISSIPPI FLYWAY 

Ducks: 

Dakotas and western Minn
This was largely offset 

Manitoba. Production is 
fall flight is expected. 

It is expected that the fall flight of ducks in the Mississippi 
Flyway will show no change as compared to 1964 (Figure 10). Increases in 
production are expected to balance decreases in breeding population. This 
being the case, it is expected that the fall Ilight th~s year will contain 
a higher portion of young birds than it- did in 1964. In view of the 
better than average habitat conditions in the northern portion of the 
Flyway, it is expected that the fall flight of ~.;rood ducks will increase 
somewhat as compared to a year ago. 

Geese: 

According to the annual winter survey, populations of Canada geese, 
and blue geese remain essentially unchanged as compared to 1964. A small 
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increase in the wintering populations of white-fronted geese was recorded, 
while snow geese decreased considerably .. Since goose production data 
are lacking, average production is assumed. Therefore, i~ is expected 
that the fall flight of all species of geese will be about the same as 
in 1964. Compared with 1963, it is expected that the flight of Canadas 
and blues will remain about the sameJwhile there may be a small increase 
in the fl of white fronts and a considerable decrease in the flight 
of sno,·lS. 

Coots: 

On the assumption that breeding a~eas in the Dakotas §upply coot to 
the Mississippi Flyway, the increase ~n coot breeding population there 
combined with the evidence of increased production rates in southern 
Manitoba and the Dakotas suggests that the fall flight of coot in the 
Mississippi Flyway may increase a small amount as compared to 1964. 

ATLANTIC FLY\.JAY 

Ducks: 

An analysis of the experimental population and production survey data 
from Quebec and Labrador surveys suggest that there will be_little change 
this year in either the breeding population or production of black ducks. 
From western areas supplying the Atlantic Flyway, a decrease in breeding 
population is expected to be balanced by an increase in production ratio. 
Therefore, it is expected that there will be no change in the fall flight 
of ducks in the Atlantic Flyvay as compared to 1964 (Figure 11). 

Geese: 

According to the annual winter survey, there may have been a small 
decrease in the Canada goose wintering population (-9 percent) as compared 
to 1964. Atlantic brant wintering populations remained unchanged. Since 
production survey data are lacking, average production is assumed. There
fore, it is expected that the Canada goose and brant flights will be the 
same as last year. As compared to 1963, brant flights are expected to 
remain the same but there is a possibility of a small decrease in the 
flight of Canadas. It is worth mentioning that a preliminary report from 
both aerial survey and banding crews in northern Quebec indicate that 
goose brood appearance is 10 days to 2 weeks late this year. In some ~~ 
northern areas, a late season is usually a poor one. Whether this is 
tt:ue for Canada geese in northern Quebec is not known at the present time. 

Coots: ---
Assuming that the coot breeding areas in the Dakotas and western 

Minnesota do not supply coot to the Atlantic Flyway, there was a small 
decrease in the breeding population in areas associated with the Atlantic 
Flyway this year. It is expected that increased production will offset 
this decrease and there will be no change in the fall flight of coots as 
~pared to 1964. 
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A!E a 1964 ____________ ....;.. 1965 Percent cha~ 

Alaska 
~ N A1be~ta end N W T. 

N Sask., N Manitoba and Ontario 
S Alberta 
S S~ko.cchswa.n 

S _ -t:aniroba 
Dakocaa and ~innesota 
Hcntana 
1\lyom ing 
Colorado 

·Nebraska 
California 

Total 

!/N2{ adjusted for visibility bias 
mergansers and old squaw 

~~~ludes_an estimate for portion 
~covered 1.n 1964 

1 ~ 113 739 ~34 

3,522 2,861 ., 19 
7612:_/ 692 ·' 9 

2_, 159 1' 202 ·44 
1, 672 1, 513 < 10 

478 478 No change 
889 1, 065 +20 
796 728 .. 9 
298 302 No change 
111 110 No change 
137 60 ·56 
110 123 +12 

12, 046 9) 873 -·18 
----

and excluding seaters} eiders, 

of northern Saskatchewan not 

Table 2 Goose and brant winter survey indices by fly-ways, 1963 -64!/ 

Scec ie-s _..___ 

Canada ge..:se 
wnite fronted geese 
Snow geese 
Blue ge<.:se 
Cackl geese 
Ross's ge.:se 
Brant: 

Canada geese 
White fronted geese 
Snm<i ge~se 
B1_ue g..:ese 
Brant 

Pacific ~~z____ Central Fl~y___-
Percent Percent 

1964 196~5 ___ c~h~.a=n~g~e~--~1~9~6~4~~1~9~6~5~~c~h~a...;.n~g~e--· 

218 
172 

4 

109 
32 

185 

138 
100 
482 

103 
32 

166 

.~3 7 
·42 

+ 6 

6 
No change 

·10 

255 
69 

288 
42 

245 
40 

291 
138 

. 4 
~42 

+ 1 
+228 

Mississippi F!~§Y__ , At1ant:ic~ay __ _ 
Percent Percent 

1964 1965 chang~e _____ 1964 1965 chang~e __ __ 

423 
30 
88 

369 

444 
34 
53 

35 7 

+ 5 
+13 
~66 

" 3 

528 

60 
Tr 
183 

482 

46 
Tr 
182 

. 9 

23 

. 1 

in thousands. 
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