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Appendix 1

Notes on conducting waterfowl
breeding population surveys in the
north central states

M.C. HAMMOND

Introduction

This manual* will serve as a guide for planning,
conducting, and reporting waterfowl breeding
population and production surveys on the various
kinds of waterfowl habitat used by prairie nesting
ducks. Techniques for surveys of pothole habitat
differ in some respects from those for lakes and
marshes.

Decisions about some problems, such as
whether groups of pairs and/or males are “breed-
ing” birds, depends partly upon the observer’s
objectives and the size of the habitat block sur-
veyed. The rather arbitrary rules outlined here
can be modified to meet special conditions.

A standard set of numbered forms is available
for field use and reporting (see p. 250 to 254).
The item numbers and data categories listed
under the section Data Recorded in this manual
correspond to items on the forms.

I Sample selection
Considering objectives,

A. Decide on the sampling level to be used:

(1) Complete count of entire habitat unit
(marsh, lake, or pothole block).

(2) Partial sampling of unit to provide trend
data (an index).

(3) Random sampling, samples drawn from
unit; preferably stratified. Confidence limits may
be placed on estimates.

If a complete count is made at intervals (say
3 to 5 years), partial sampling may be projected
to give a reasonable estimate of the total. Varia-
tion in samples will give some idea of the magni-
tude of error which may be present.

“Expert” advice will be needed to devise a
random sampling plan in complex habitat where
stratification may be desirable.

B. Select the samples to be counted; they may
be individual water bodies, shore line segments
and blocks of marsh, or blocks of pothole habitat.

*I have freely used information and techniques and

data recording from Fish and Wildlife Service, Canadian
Wildlife Service, provincial, and state sources in

preparing this manual.
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Transects may be used in pothole habitat to
estimate the population of a larger habitat unit.
Stratified, randomly selected samples are taken
to give the degree of accuracy required (prelimi-
nary surveys may be needed first to determine
variability). '

Comparisons between sample units may be
desired (1) to compare different existing environ-
ments, or (2) to measure results of existing or
future management practices.

As far as practical, sample boundaries should
be drawn on large water bodies to separate dif-
ferent types of shore line (open, wave-swept;
over-grown; attractive broken marsh), different
marsh conditions, channels, ditches, etc. Bounda-
ries may also separate different land uses, kinds
of nesting cover, or other upland characteristics.
Permanent landmarks may be used or artificial
markers set out. Since location and shape of shore
lines will change with varying water levels, sample
boundaries should be drawn so these changes will
not lead to future confusion.

For random sampling, shore line segments, sec-
tions of marsh, or pothole blocks should be tab-
ulated in units of equal length or size. Shore
lines may be tabulated in one-sixteenth mile (330
feet) or one-eighth mile (660 feet) segments;
marshes in 40-acre plots (or multiples or fractions
of 40 acres). Pothole habitat samples should also
lend themselves to easy conversion to a “per-
square-mile” analysis.

In many cases, waterfowl production areas
should be blocked off to include surrounding pot-
hole habitat on private land. This will permit
better evaluation of both productivity and local
habitat conditions. These units would have a
minimum size of 160 acres; larger blocks will
usually be needed for an adequate sample (320,
640 acres).

C. Maps should be prepared showing the
sample boundaries and other location data which
a new observer would need to duplicate exactly
the sample counting. Scales of 4 inches=1 mile
are the most practical; aerial photos to this scale,




Examples of sampling unitc (1) Large marsh or water
body. (2) Waterfow] productior area

Noiz Samples Ne. 1 10 & zre tebulated separately
Seements a b...d would no! ordinzmiy be used unless
random sampling was considered. In the latter case
the marsh water arez would be divided intc equal-sized
units by a numbered gric sysiem.

are available at U.S.D.A. and most Bureau offices
For some purposes, a larger scale may be needed.
Habitat and wildlife information can be placed
on copies used in the field (transferred to office
copies when desired).

Aerial mosaics, upor. which sample boundaries
and numbere are sketched. provide satisfacion
field-sized maps wher reduced in size through
photography. These are espzcially usefu! for units
several thousand acres in size.

ltems under Pothole transect maps (below)
may be worth noting in preparation of map: for
large water bodies. See examples of sampling
units above and on pagc 248.

Pothole transect maps

(1) Draw maps, scale 4 inches to 1 mile. from
acrial photograph: one-eighth mile on each side
of section line road=one-guarter mile tota! width
(they should extend slighty wider than this to
show landmarks and water bodies lying outside
the transect boundary).

(2) Show all depressions capable of holding
water. ! /
(3) Draw lines one-eighth mile from road to
show potholes and portions of them within and
outside the transect boundary. Portions outside
may be shaded.

(4) Number all potholes (see Data recorded,

items (1) and (n). Number each mile segment.
le.. mile 1. mile 2 .. . mile &

(5) During firs: field inspection mark X" in or
ear those potholes not visible from the road.
(6) Show all section lines. trails. and other land-

marks.

(7) Show any drainage completed prior 1o or
during survey period.

(8) Show land-use boundaries and enter use
symbols during initial survev. Indicate later
changes and dates. See Data recorded section for
land-use code and symbols. use modified keys.
(9 Water body record:

(a) Colour dry areas red. or if not completely
dry. show the Jocation of water boundan in blus
as accurately as possible. Water acreags may be
obtained from this later in the office.

(b) Emergent marsh vegetation may  be
shown in green or by cross hatching in largs pot-
holes
(10) Habiter and wildiiic informatior may be
placed or ficld map: if 2 new map 1s used each
time transect 1S run.

(11) Sec Appendix i. p. 249 for mezpping
details and datx tabulation of water bodies on
transect or block boundaries.

Il Counting methods

Use method necessary te see all birds: goal is a
complete coun: Methods depend upor water
body character: use mos: rapid and effcien:
method. but emphasize accuracy. Watch w
flushed birds alight to aveid duphcation. Indicate
if dog was used to increzss efficiency.

A. Walk ‘wade. Usually the most efficien:. uni-
versal methoed.

(1) Move downwind with sun at back. if pos-
sible.

(2) Zig-zag in heavy cover.

(3) Shout. clap hands. throw stones as aid in
heavy cover.

(4) Splashing noise mads by wading is very
effective.

(5) Walk through al'! potholes and marshy
shore lines where vepetation is 2pt 1o cencea!
birds.

B. Horseback. Probzbly more efficien: than
walking if bottoms are not too boggv. Problems
of fences and transportation between samples
(may need horse trailer).
C. Boats, canoes (with and without motor).
Very efficient on open shore lines and with nar-
row marsh borders where boat can get close to
239
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shore. May also need man on shore if vegetation
is tall.

D. Airboats. Efficient, but noisy and windy.
Flushes birds at greater distances and may cause
problems in recording if birds are numerous.

E. Aircraft. Special techniques required. Same ob-
server and pilot each year, ground/air correlation.
F. Vehicle. Can be used only from elevated shore
line and/or where margins are free of vegetation.
G. Marsh vehicle. Probably the most efficient
and practical counting method, not yet available
on most areas.

III Time of season

Optimum varies between years.

Early nesting species, mallard, pintails, canvas-
backs, wood ducks. May 7 to May 17.

Late nesting species, gadwalls, bluewings, red-
heads, scaup, etc. May 25 to June 7.

Very delayed seasons. May need to delay all
counts by a week to 10 days.

Late migrating flocks. When loose flocks of
birds occur, or birds which appear to be “un-
settled” (these will normally all be paired) it is
advisable to make an additional inspection of the
localities where these birds were seen to determine
whether they remained to nest or moved on else-
where; e.g. gadwalls, redheads quite frequently.

Non-breeding flocks. Often loose flocks of pairs
as with late migrating flocks. Later inspection of
localities recommended. Coots may delay nesting
beyond the normal dates, responding to new
flooding or unknown factors, or may not nest at
all. In drought years, it has been impractical to
determine what the status of many birds has been.

Frequent count. Where a better estimate of
breeding population in a local area is desired,
counts may be made at approximately weekly in-
tervals. Often the count for each species becomes
rather stable for 2—3 weeks in its early nesting
period. This level is assumed to represent the
breeding population.

Some workers have used the highest count for
each species during its early nesting period. Stew-
art and Kantrud accept only pairs or males which
display behaviour commonly accepted to be char-
acteristic of birds in their home range, e.g., pre-
nesting activity, waiting site activity, characteristic
calls and flight patterns. '

Conclusion. No practical, exact method is
available for extensive surveys, since ducks are
quite mobile. One of the above will meet the
objectives of most survey plans.
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IV Time of day

General marsh and pothole habitat. Count
throughout the day. If duck pairs are apt to be
out of sight in nesting habitat (during laying
period), do not count before 9 a.m. Avoid late
afternoon on large marshes.

Specific sites and water bodies used as take-
off point for nesting. Examples: Artificial pot-
holes, ditches. Count between 6 a.m. and 9 a.m.

Diving ducks in large marshes can usually be
counted more readily in afternoons than in morn-
ings (when they remain closer to nesting cover).
V Weather
Wind. Birds move to protected areas, less apt to
be on open water of pond. Harder to flush, noise
of observer less effective.

Cloud cover reduces visibility.

Rain. Disagreeable, pair counting usually less
efficient; avoid counting in rain, if practical.

In general, need avoid only extreme weather
conditions.

VI Equipment needs

A. Hip boots a necessity.

B. Tally “whacker” an advantage on marshes
and boat runs.

C. Field glasses.

D. Pencils (lead, red, blue, green).

E. Forms, maps, clipboard, field notebook.

F. This Manual, or pocket-sized notes with in-
structions and codes.

" VII Special counting problems

A. Avoid duplication. To avoid duplication when
birds fly from one sample to another, or from a
group of potholes bemg counted to a group not
yet counted:

(1) Count pothole habitat in belts, keeping
track of birds which fly ahead and alight within
the uncounted segment (these may depart within
a short time, so observer must be alert to this
possibility).

(2) Allow several hours to intervene before
counting adjoining belts or samples if difficult
problems arise. During morning hours pairs and
lone males are more apt to return quickly to
their usual waiting site and “‘territory”.

(3) Count adjoining problem samples on suc-

cessive days, the same time each day.
B. Unequal sex ratios. Extra drakes more apt to
be found on larger marshes than on pothole habi-
tat. For intensive studies, pre-nesting season sex
ratio counts should be made, with correct:ons
applied for the extra drakes.




See V1 D (p. 247-248) for treatment of malk
fiocks The method for large marshes will cor-
rect for most extra drakes.

C. Safety precautions:

(1) Flashing lights 1f vehicles parked on
shoulder. Avoid road-side parking if possible

(2) Use extreme care when approaching blind
hills with slow-moving vehicle.

(3) Park off the road.

(4) Use life belts in boats.

VIII Data recorded

Suggestions. Do not take more than the day’s
observations into the field. Files for storage of
notes and records in vehicles are satisfactory.
Very desirzble to summarize data at end of cach
dav. Keep duplicate records of important data at
two places. (Wildlife Techniques Manual).

Note: Iltem numbers below arc used on all
daiz forn:

A. Genera! record data

(1) Numbering. In pothole habitat it i¢ neces-
sary to assign a number te each water body. It
may be convenient to set up a numbering svstem
for other wetland blocks: WPA's. easements. or
other block of habitat. The water area numbers
should be indicated on maps for field usc and
on permanent maps filed at the office (e.g.. in
Inventory Plan).

A file of numbers or record sheets In numger-
ical order. giving details of location, muy also be
useful for reference

At Lostwood our numbzring sequence begine
at No. 1 for each secuon of land (squarc mile:
the section number, township. and range must
also be entered for each record sheet used. We
use this pattern of number assignment:

(becin No 1 in NW guarter. continue counter-
clockwise through each quaner-sectioni.
Numbers will bo in two ntem classes:

(i1 Individual water body. Pool or unit on ref-
uge. Waterfow] production arca. Waierfow] pro-
duction are: block. Other water area or manag:-
ment or survey block. Transect and transac:
segment.

(i1) Samples and sub-samples of units listed
under (i) above. i.e.: Unit & on Des Lacs Refug:
would have several samples and sub-samples witt.
numbers listed under item ii. A WPA block
with an assigned number would have several po:-
holes with numbere listed under item 1 Larg:
potholes on 2 WPA block mar alse have sub
sample numbers.

In any case wherc chance for confusion exisu
alwavs include 2 descriptive term. e.g.. pothole 5.
unit §. WPA 97, Blozk 6. Transeci 2 Thi nam.
and location localty dat: wiil then complste the
identification

Each district or refuge wili establish it owr
numbering svstem.

(2) Names. Enter name whenever acceptabl:
local or official name is available. e.g.. Chas:
Lake. Des Lacs Refuge. On most refuges the
pools (units) have been assigned numbers, som:
have name: only. some have both. It will sav:
much time if numbers are used for pools. ant
also tend to help avoic confusion In th: nurm-
bering naming svstem it 1s well to remember the:
ncw faces appsar regularly on the refuges ani
survey jobs and one shouid take all siep: nece:-
sary to avoid confusion (and error). even if
means duplication of entries. If unit number wa:
entered under jiem (1). it should alse be enierel
under (2); e.g.. 332 unit, or Pool 7.

(3) Locality, location. In some cases two
entries are needed:

Locality: country, state. province, wetlan2
district. county, or smalier division, as peedzd

Location: Legal land descripuor (secuon, pan
of section (NW quarter NE guarter). township.
range ). distance and direcuons from: recognizes
land-marks. Locations by reference to grazing
unit or agricultural unit numbers are very poo:.
these are periodically revised and the files des-
troved. leaving pno permanent record of wha:
these numbers mean. Odometer mileage ofter
used on road transects.

For transects enter district name and numbe:,
as listed below: alsc enter county and locatior

241




B
"ol

&
e
£
%

of starting point at east end of transect (use
section on north side of first mile segment (SE
corner Section—; TWP—; R—).

District Number District Name

I - Tewaukon
II Arrowwood
III Devils Lake
v Slade
V> Snake Creek
VI Crosby
v North Central (Upper Souris,

Lostwood, Lower Souris,
Mountrail, NW Ward, Ren-
ville, Bottineau, North Mc-
Henry Counties)

(4) Date. Mo. Day:- 19—. Forms are
provided with this format if space permits. Al-
ways use this sequence and enter abbreviation
for month if there is room (even though it lends
a continental flavour to reverse the order). Never
start records or field notes on any form or slip
of paper without first recording the year (and
date complete).

Some forms may be used in two ways . . . a)
all entries per page made on the same date, or
b) entries scattered over several dates. On these
there are two spaces for date entries.

(5) *Geological strata (from U.S.G.S. Map
1-331).

Glacial Lake deposits GL
End or marginal moraine EM
Ground moraine GM
Stagnation or collapse moraine SCM
Outwash, inwash, or terrace OoIT
Ice-contact stratified drift ISD
Unglaciated . U

For transects enter major geological type:

C Coteau (stagnation,  collapse and end

moraines). High relief.

D Drift prairies (ground moraine). Low

relief. .

L Glacial lake deposits.

OIT Outwash, inwash, or terrace.

U Unglaciated.

(6) Degree Block. Enter latitude and longltude
block within which transect or water area is
located.

(7) Map reference number. For use by district
or refuge maintaining a map ﬁlc as part of the
inventory plan.

*This and some other categories do not appear on
forms; they are defined here for future consideration.
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(8) Photo reference numbers. File numbers of
prints or negatives of the water area or sample.

(9) Standard counting method. Enter one or
more of the following methods on data form,
with additional details as needed so that (with
maps prepared) a new observer can duplicate
the survey procedure. Details of method should
be included in the refuge or district inventory
plan for each sample.

Indicate if dog was used to increase efficiency.
. Walk/wade (beat-out).
. Horseback.
. Boat, canoe (with or without motor to be
indicated).
. Airboat.
. Aircraft.

Vehicle (indicate kind, e.g., passenger or

truck). :
. Observation point (if used, should be located

on map).
. Marsh vehicle.

(10) Observer(s). Last name(s) and initials.
(11) Number. As used for samples or sub-
samples. See item (1).

For transects—each pothole will be numbered
consecutively by mile, using mile number of

X Q@ mEg QAwpy

_ transect segment. Use a separate number series,

starting with number 1, for each mile segment.
Number from east to west. See Map Section
(p. 238-239).

(12) Time. Enter start, end, and total as
applicable. Use 24-hour-clock time, e.g., 3:15
p-m.=—1515 hours. Enter for each page.

(13) Weather. Enter wind (miles per hour),
estimated temperature, and cloud cover symbol.
(Example: 8-12; 72°; @)

Wind, International

m.p.h. description Specifications

Less Calm Calm, smoke rises verti-

than 1 cally.

1-3 Light  Direction of wind shown
air by smoke drift, but not

by wind vanes.

4-7 Light Wind felt on face; leaves
breeze rustle, ordinary vane
moved by wind.

8-12 Gentle  Leaves and small twigs
breeze in constant motion; wind
extends light flag.




}3-1¢ Moderate  Ratscs dust. loose paper.
smali branche- are
moved.

19-24 Fresh Small trees in leafl begin
to sway ; crested wavelets

form on inland waters

25-3] Strong Large branches in motion
whistling heard in tele-
graph wires; umbrellas

used with difficulty.

32-3% Near Whole trees in motion;
gale inconvenience felt walk-

ing against wind.

Breaks twigs off trees:

generally impedes prog-

ress

Cioud cover symbols
clear

» . 3 of shy covered
Y 4 of sk covered
= 4 of sky covered
° . sky completely covered

B. Ecological data—water body description.

(14) Classification (type).

14.1) Wetland type from Classification of the
Wetland: of the US.. Spec. Sai. Rpt. 20,
U.SD.1. Fish and Wildl Service. 1953.

4.2 Wetland type (Stewan and Kantrud

Sz th: 1968 Progress Report for descrniplion
of z proposed revision of pothole typ: classifica-
von I accepted for generz! use this wili replace
the standard type classes
Siandard weiland rypes

1. Scasonally floode@ basins or flats.

I11. Shallow fresh marshes, often covered with
az much ac 6 inches of water. (1 believe Carex
ang whitetop slough¢ arec commonly classed here.
ir which case they commonly have 18 to 24
inches of water in the spnng).

IV Deep fresh marshes. Soil covered with
0.5 10 3 feet of water dunng the growing sea<on
Vegetation mainly catizils. phragmites. round-
stemmed bulrushes. submerged aquatics

\. Open fresh water. Water of variable depth.
Vegeiztion mainly at depths less than 6 feet and
consicting of submerged aquatics

X. Saline marshes. Often with as much as 2 feet
of water, mostly in shallow lake basins. Vegeta-
tion mainly of alkali or hardstem bulrush. often
with wigeongrass or sago pondweed in openings.

X1 Open salinc water. Water of vanabls
depth Vegetation mainly at depthe less than 6
feet Sugo pondweed. wigeongrass. and musk-
grasses

Wetland type additions suggested by the
Cenira! Flyway Waterfow] Council Technica!
Committee:

XXI1. Dugouts.

XXIIL. Stockponds.

XXI11. Deep lakes and reservoirs.

XXIV. Permanent deep rivers and streams.
XXV. Intermittent streams that normally con-
tain pools of possible significance for waterfow]
use.

Note: The above classification would be basad
upon fairly Jong-time trends, as far ac possibl:
It is recognized that drought and 2 supe:-
abundance of water car change the character of
any water bodv. asc far ac depth is concernel
While decp flooding may desiroy the previous
vegetative types and drought may compietch
change the plani successiorn. these changes should
be recorded elsewherc. Do not change the we:-
land type classification. once it is belicved to bz
correctly recorded on a long-time basis Generally
speaking. this has been determined by examina-
tion of aerial maps and field checks during the
1947-64 period.

15.1) Basin size. Thic is the basin acreage to
the hich water hine (below the buckrush zon:.
vsually through the sedec ‘wer soi! plent zonc)
Will bz determined from aeriz! photos. with
ground checks as needed. Use main size class
headings below for sizes larger than class 4.4.
c.g.. 5. 6. 7. 8. elc.. excep! for specific size-
clacs studies (See Tabie 1),

If automatic datz processing will be used. enter
acreage (to two decimal places) for both basin
size and water surface arez

15.2) Water surface arca. Actua! acreage of
basin covered witn water at time of survey. Us:
size classes from mem 15.1. See Maps. p. 235
230, Water arez may be coloured blus during
field survev. Refer to basun size to aid in est-
mating

(16) Water depth. Enter water depth in
inches. If water depth ic estimated enter an “e”
following figure. One or more of several meas-
urements may be made:

16.1) Average.

16.2) Maximum.

16.3) Gauge reading.
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Table 1 Round or nearly round water bodies, measured in feet

Diameter Acres Circumference
Code :
Number Range Midpoint Range Midpoint Range Midpoint
3.1 0 12.5 0.000 0.003 0 39
25 0.015 78
1.2 26 37.5 0.015 0.025 78 118
50 0.048 157
1.3 ket 51 62.5 0.048 0.070 157 196
75 0.105 236
1.4 76 87.5 0.105 0.138 236 274
100 0.210 314
2.1 101 112.5 0.210 0.228 314 353
125 0.282 393
2:2 126 137.5 0.282 0.341 393 432
150 0.417 471
2.3 151 162.5 0.417 0.476 471 511
175 0.552 ! 550
2.4 176 187.5 0.552 0.634 550 589
200 0.732 628
3.1 201 212.5 0.732 0.814 628 668
225 0.913 706
3.2 226 237.5 0.913 1.017 706 746
250 1.138 785
3.3 251 262.5 1.138 1.242 785 825
275 1.363 864
34 276 287.5 1.364 1.490 864 903
y 300 1.634 942
4.1 301 312.5 1.634 1.761 942 982
325 1.904 1021
4.2 326 337.5 1.904 2.054 1021 1060
350 2.220 1100
4.3 351 362.5 2.220 2.369 1100 1139
375 2.536 1178
4.4 376 387.5 2.536 2.707 1178 1217
400 2.896 1257
5.15 401 425 2.896 3.257 1257 1335
450 3.862 1414
5.35 451 475 3.862 4.068 1414 1492
500 4.519 1571
6.15 501 525 4.519 4.970 1649
550 5.465
6.35 551 575 5.465 5.961 1806
600 6.502
7.15 601 625 6.502 7.043 1964
650 7.629
7.35 651 675 7.629 8.215 2121
700 8.846
8.15 701 725 8.846 9.477 2278
750 10.153

CODE 4.4 (2.896 acres) and less are “Small” potholes.
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16.4) Depthe indiczted by vepetative (aqua-
tic) zon¢

16.5) If dn and ecological datz have been
entered previously thic form category has been
Providcd for sample or pothole number.

17.1) Special characters. Enter cod: number
for special characters present.

Code number

Road borrow pit

Stock dugout (See type XXI)

Pond with dam (See type XXII)

Artificially deepened places in pothole

Artificial pothole

Natural island(s)

Artificial island(s)

Platforms. nest boxes (specify)

Rock pile

10 Filled with brush. trees. earth

11 Drainzgc construction

12 Boating. fishing

12 Building near (occupied)

14 Temporary stream channe! (See type XXV

15 Grave! pit

16 Hay bales in water arez or other artificial
loafing sites (specify)

17 Floating sedge (- catiail) mat

18 Railroad grade shore line

198zrcet

17.2) Kinds of samples

1) Shore line

2) Single channe! (arificial)

3) Doubie channe! (artificial).
pit

4) Natura! channe]

5) Open water

6) Marsh

7) Mixtures not separated

§) Nartura! potholes

9) Arntificial potholes. dugouts

10) Dam and pond

(1&) Shore line descripuon Applies to large
water bodies.

18.1) Shore line length of sample or
sample (in feet).

18 15} Shore line conversion factors for nar-
row water bodies, channels, ditches, and borrow
pits Narrow water bodies and channelc have an
effective occupancy rate which increases as width
increases. At about 250 feet wide, channels have
the equivalent of a double shore lne (where
bluewings are prominent in the species composi-
tion).

O N0 QA DB WN -

ac< road borrow

sub-

In measuring “eflective™ shore line length use
these tentative guides:

Doutie

ditches
Narrow Wide
Correc- Channe!  roads roads
Channe!l ton widtk  (0-S0fi.  (wider

width (feet) factor (fee?) wide) than SO f1.)
Less than 20 0.5 0-19 1.0 1.5
21 10 168 1.0 20-50 1S 2.0
16€ to 247 1.5 51 or 2.0 2.0
greater

Greater than 247 2.0

18.2) Shore line shape. Usually best shown by
map. ma) be expressed as ratio of tota! shore
line length to water body size (see p. 249,

18.3) Shore line contour (slope of bottom):

1 Nearh flat

2 Gentlt slope

3 Steep slope

18.4) Shore line characier:

1 Open. wave-swept shore line

2 Sohd. overgrown shore line (emergents)

3 Broken marsh or zone of open water between
shore and emergents

4 Combination of 1 + 2

S Combination of 1 4+ 3

6 Combination of 2 — 3
18.5) Shore hne soil.

1 Bog

2 Clay. gumbo

3 Gravel

4 Mud. muck

S Sand

6 Rocky

-

18.6) Shore line wooded (a two-number entny):
First number
1 Trace, single trees or bushes. small amounts
Trace to 0.25 of shore line sample wooded
0.25 to 0.50
0.50 to 0.75.
0.75 to entrely wooded.
Second number. Percentage of overstory. Estimate
the percentage of the water which would be
screened from view above (as in an aeria! photo-
graph) when Jeaves are out. Code numbers 1
through 10 may be used:
1 10% covered
2 20% -covered.. . .
10 100% covered

L S
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For data processing the estimated percentage will
be used.

18.7) Loafing sites for pairs and broods.

1 Superior, >48 per mile, ave. 110 feet apart.

2 Good, 2447 per mile, ave. 150 feet apart.

3 Average, 18-23 per mile, ave. 260 feet apart.

4 Poor, less than 18 per mile, more than 300 feet
apart.

18.8) Land tuse of exact shore line zone
(land-water edge). (See item 22).

(19) Emergent vegetation.

19.1) Emergent vegetative pattern for pot-
holes. Letter symbols below describe the pattern
of marginal (shore line) and central (interior)

_vegetation. Vegetation matted down might be
termed “open”. Enter marginal symbol first, fol-
lowed by that for interior.

Marginal Interior Code Number
O = open O = open )|
(0] H = half 2
(o) C = closed 3
H = half 0] 4
H H 5
H C 6
C = closed (0] 7
C H 8
C C 9

19.2) Marsh character, larger water bodies.

1 Open water, no submerged aquatics visible to

trace.

Open water, aquatics trace to 25 per cent.

Open water, aquatics 26—75 per cent.

Open water, aquatics 76—-100 per cent.

Broken marsh, emergents trace to 25 per cent

of surface. :

Broken marsh, emergents 26-50 per cent.

Broken marsh, emergents 51-75 per cent.

Closed marsh, emergents 76—100 per cent.

19.3) Diving duck nesting cover evaluation

(redheads or ringnecks).

1 No suitable cover.

2 Cover suitable in very few restricted sites.

3 Barely adequate over small areas.

4 Mostly adequate.

5 Top quality, good heavy mats of dead and
standing vegetation with good interspersion.
19.4) Emergents, kind and per cent. Enter

code number(s) to show the vegetative species

or group, followed by a percentage estimate of

WnheawN

00 NN N
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the total sample water surface covered by emer-
gent vegetation. Species code refers to dominant
vegetation.

Species Code numbers
Carex 1
Whitetop 2
Mixed sedges and grasses 3
Mixed grasses + Polygonum 4
Cattail 5
Eleocharis—Carex 6
Flooded willow and/or aspen 7
Glyceria 8
Hardstem bulrush 9
Prairie bulrush 10
Burreed 11
Phragmites 12
Annual weeds 13
None 14
Eleocharis palustris 15

19.5) Emergents, modification (previous year
or prior to survey, if burned)
Grazing
Haying or mowing
Cultivation
Burning
Over-ice cutting (specify how)
Chemicals
Other
(20) Submerged aquatic vegetation (including
algae). Special notes may be recorded on reverse
side of forms.
1 Filamentous algae abundant
2 Suspended algae abundant (especially
Aphanizomenon)
3 Important species present
4 Flowering, fruiting
(21) Limnology.
Physical characteristics (e.g. turbidity)
Conductivity
Chemical characteristics
Aquatic animal life
Note: When water bodies appear to present
possible limnological problems or to have value
for study purposes, send description and location
to Northern Prairie Wildlife Research Center,
Jamestown, Attention: Chemist.
C. Ecological data—upland.
(22) Land use. Enter code number of pre-
dominant land use surrounding water body. Let-
ter symbols may be used on field maps.

NNV A WN -
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Code

Land use number (Modined
Grassland pasture ] 1.1-GL Lightis grazec
Ungrazed grassland 2 1.2-GM Mouoderately

grazed

Wooded pacture 3 1.3-GH Heavily grazed
Ung-azed woodland 4 2 NO Non-ux
Ha) crops 8 S 1-HW Wild Hay

5.2-HT Tame Ha)
Grain crops (small) 6 6 SG Small grairn
Stubblke 7 7 ST Stubbie
Culuvated or plowed 8 & SF Summer fallow
Com 9 9 RC Row crop
Other (specify) 10 10 O Other (specify)
Buming tshow onmap) 11 11 BURN Bumed

(note when)
Mixed 1Y

(23) Nest cover rating. dabblers For the zone
within 100 vards of the pothole give the over-ali
rating of nest cover abundance and quality (ex-
pressel ac a densiny height factory. Considar
cover of & quality ussd by most bluc-winged tez)
for nesung. usually grase or weeds. or mixturae.
Enier abundance first. followed by quahmny. eg.
4.2 Use two or more entries if “mixed™.

23.1) Abundance
Code Description

None to very small amounts.

Smal! amounts to 25 per cent of area in cover.

26 to 50 per cent of area in cover.

51 to 75 per cent of area In cove:r.

76 to 100 per cent of area in cover.

23.2) Quahty

Cod: Dzscription
1 Veny poor, short, overgrazed: mos: cropland

and havland. No concealment. except in ver)
scattered clumps. No barrier to anima! move-
ment.

2 Density thin and heigh: less than 12 inches
Most of area would ofier poor nest conceal-
meni and no barrier to anima! movemsni
Moderate density. ir clumps or patches.
Nests in them would be well hidden. but
there wili be litte barrier to predator ani-
mals
4 Moderate density in fairly solid stands. Nests

would be well hidder: would offer a modzrate

barrier to predator animal movement.

5 Vegetation thick. 12 inches or more tall.
Nests would be venn well hiddern. Vegetation
would provide a strong barrier to predator
anima! travel over most of the area.

(Diving duck nest cover—see item 19.3)

(24) (Not filled)

N b)) —

‘oD

.

D. Ecological dats—waterfowl breeding

population.
All watcrfowl arc recorded except 1) those
fiving over the sample or transect and 2) those
fiving into the sample from outside the sample
boundary and landing

The term *“tabulate™ is used to designate en-
tries to be classified as breeding birds.

25.1) Species (North Dakota)

AOU Map

number symbol Species

Common nesting species

132 Mal. Maliard
135 Gad. Gadwall
13 Bal (Baldpate)
Widgzon
]3¢ GWT GW qez!
140 BWT BW tea!
142 Sheo. Shoveler
143 Pin Pintat!
146 Red. Redhead
147 Can. Canvasback
149 Scp. Lesser scaup
167 Rud. Ruddy duck

Rzre to uncommon nesting species. Record. but
do not tabulate as breeders without evidence of
their nesung

133 BLD Biack duck

141 i1 Cinnamor tea!

144 WoD Wood duck

148 GSc Greater scaup

151 GE» Goldeneyve

165 SCo Whit¢ -winged scoter
150 RNe Ring-necked duck
131 HoM Hooded merganser
153 BuH Buffiehead

25.2) Groups ‘flocks of ducks Record ali
groups and flocks. with size of flock. but tabu-
latz only those indicated below ac breeding birnds.
Pairs—tabulate for all common species, unless
in flocks Gadwealls. etc.. still not senled on home
ranges appear as loose, scattered fiocks—do not
tabulate these.

Include diving duck females in small courting
parties.

Lone males—tabulate both dabblers and diving
ducks.

Lone females—do not tabulate.
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Exceptions: (i) diving duck females, if males
are not recorded on water bodies nearby (within
0.25 mile). (ii) Special studies, e.g., artificial
potholes, where location of female and waiting
site may be wanted. Male may be on large marsh.
Male groups and groups of males and females.
Large study blocks—tabulate as breeders in num-
bers up to and including five; exclude those over
five. Small study. areas, e.g., less than 640 acres
—do not tabulate male groups of more than two.

Exceptions: (i) baldpates and shovelers; do
not tabulate males other than lone males and
pairs. (ii) large marshes and lakes where pre-
molt gatherings appear. Do not tabulate male
. groups of more than two. Do not tabulate fe-
males and pairs in flocks of males (refer to dab-
bling ducks).

Diving duck courting parties—tabulate fe-
males only.

Dabbler courting (pursuit) flights—males in-
volved (up to 12 at times) may be with females.
Care is needed to avoid counting those coming
from off the sample or transect. May be neces-
sary to wait until males disperse.

Ducks in field or nesting cover—tabulate, fol-
lowing rules above.

Ducks flying overhead (passing over sample or
transect)—do not record or tabulate.

Ducks flying in and landing within sample or -

transect from outside sample boundary—do not
record or tabulate.

Unidentified ducks—enter both as unidentified
and also your best guess as to species in body of
form. Follow rules above.

25.3) Groups/flocks of coots. Record all
groups and flocks, with size of flock, but tabu-
late only those indicated below as breeding birds:
Pairs in nesting habitat—tabulate.

Singles in nesting habitat, mate believed to be
hidden in cover—tabulate as a pair.
Flocks (and pairs not associated with nesting
habitat)—do not tabulate. Later observation may
be needed to determine if they nest.

25.4) Canada geese. Tabulate pairs or singles
if nest or indicated nest is present. Record all
others.

Flocked ducks=Mixed flocks, bottom of Form 4.1.
E. Ecological data—birds.

(26) Other birds. Record other birds of inter-
est, especially if apparently breeding, e.g., rails,
upland game, grebes, crows, unusual species.

(27) Nesting records. Fill out nest forms for
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all nests of interest, e.g., waterfowl, rails, grebes,
short-eared owls, marsh hawks. Determine stage
of nesting if time permits and convenient (might
use flotation method).

(28) Other wildlife. Record items of interest,
especially broods of upland game, predatory ani-
mals, big game, etc.

(29) Management recommendations
1. None, marsh and shore line appear satisfac-
tory.

2. Water level should be higher to create an open
zone. Estimate how much.

3. Water level should be lower, estimate how
much.

4. Vegetation control needed to create loafing
sites or feeding zone (or to maintain an open
sample for survey purposes, e.g., a brood count).
5. Shore line needs more emergent growth for
food and/or cover; needs plantings and/or draw-
down.

6. Off-shore marsh vegetation needs control, i.e.,
it is too dense.

7. Not enough off-shore marsh vegetation; needs
drawdown to encourage emergents.

8. Good site for artificial pothole development
or shore line improvement by blasting or mechan-
ical means.




¢ Good sie for dan and ponc
10 Other (specify ).
Appendia i Method for bandling dats from water

bodics dnided by trancect o block boundanes
A Smal, waler bodie:. up to Z.896( acres (through

A
11 Numbes 24 (2ap AL I gL o
) BT B -1 11 111
15.1) Size 2.3 2.3
15.2) Water area il 25)

All ecological datz appiv 1o total pothole Pair data
arc recorded for both sub-samples The sub-samplc “b”
ir. parenthesit () pair daiz a7¢ pot included in the block
totz!. however. The pair dzie for the tota! pothole can
be used 1n additiona! analvs:: relzted to water body size

B. Largt wate: bodies. Z &ve] acres and large- tclase
&1 and ur:

If mosiiv outside. coun: onis poruorn inside boundary,
er. count only 17a Erier store hine datz for 172 on
Form 4.1

I mosiiy mside. coun: zl. bur tabulate sub-samples
sepztately. ep. coun: anl wbulaie 18: and 18t
ep =it ran ebulaed. oni
S < : = -Rlock Aol

Fo: 1z bass ’ walcr 2tex Wil akoe
omuttec thnes 183 and (*2 of Form 410 10 avoid
charc: of recording thic a: ¢ zompieic waler body Onl:
shote linc dat: are need:Z - b1 1o 1h&)

oz 17t there will be po exsiny e Form & 1.

18z and 18t There wii br 2 columr fo: each sample
We are primarily anteresiel :r the shore hine data. bus
mav  have usc for ths o:hzr ecolopical characters
tespecially for record purposes). Sampie 18F may be

Appendix ii. Shore linc feet per acre

[¢

grazed and auiic difieren: from 18z (if ungrazed). in
whict ces: sepeteie en:imizs would be made ir each
; I ih: othe chzcztics ave uniiors for batl
w.r 1V}, emerren: patierny & bracke: mss
¢« used and eninier made ar indicated under A (Smal
wale: bodiev:

Note  Obscmver bay considerabie lautude in deciding
wheihe: 10 mzic & compleie count of larpe water hodie.
on boundary hines Gensral'y. unless 78 per cen! or &
per cent of the water bodyv 1c withir. the block counted
it would be treated a- for pothele 17. No data would
be collecied from the portion outside the bloch.

Code Pothole 1-acre 10-acre

numbe: sha~ potholes pothoies
) Round 42 234
2 Ova! T8 26
K Sguate E3t 26<
4 Hour glasc 930 38
S Rectangelar 1052 332 Witk length = less than 4 times width. In thic example, abou:

4 1:mes
6 Irrecular 1.120 406
7 Long hinea- 2258 €9¢c Wit lengit. = & or more time: widit In this example, 27 ums.
(30 fee! or more wide)

& Long hinear N exampic giver.

(less tharn 3C feet wide)

Pair use expected 1o f2!! ©F ac long hincar water bodies becoms more narrow, e.g., especial’s with narrowm ditches
Excer: for cod: numbe- & shore line per acre increases will increas:ng code pumber and regression should occur. No. &
should possiblhy be treated sepz-ately
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Mallard F.
Pr.
M

Gadwall F.
Pr.
M

Baldpate F.
Pr
M

Pintail F.
P
M

Bluewing F.
Pr.
M

Shoveler F.
Pr.
i M
Greenwing F.
Pr
M.

F
Pr.

M

Total dabblers F
Pr.

M

Redhead F.
Pr.

M

Canvasback F
: Pr.

M

Ruddy F.
Pr

M

Scaup |
Pr.

M

F.

Pr

M

Total divers F
Pr.

Appendix iil. Waterfowl survey forms

DNo. . __3)Locality: Location:
2) Name:

4)Date:__ 13) Weather: 16.3) Gauge read:
9) Count. Method: 10) Observer:

11) Subsample No.

Date, if not as 4)

Unid. pairs

Total ducks®

Coots (birds)

*pairs of ducks; males plus pairs only, indicate if corrected for sex ratios. Form 1.1-
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POTHOLES

2) Name .

3) Location:

7) Map Nc.

12y Time: Start

4 Mor.

Day

Page
1) Ne:

Year

of

R) Photc No 9) Count Method:

End Toial 13) Weather

101 Observer(s):

11) Number

14.)) Type

15.1) Basin size

15.2) Water are2

16 1) Water depth

16.3) Gauge

17) Specia! char

18 1) Shore lenpth

18 &) Sriore char

18.5) Shore soi!

18 €) Shore wood

18.7) Loaf. sites

16.8) Shore land use

19.1) Emerg pattern

19.3) Diving ducks

19.4) Emmerg kind

16.%) Emerg modi!

221 Land use

23 Dab. pes: coves

Mzllard

Gadwall

Widpeon

Greenwing

Bluewing

Shcveler

143 Pinuail

146 Redhead

147 Canvashach

149 Lesser scaup

167 Ruddy duck
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Total ducks

Unid. ducks

Coot pairs

Flocked coots

Flock. ducks (mixed)

Total broods=

29) Management Recommendations

MARSHES
2) Name:

3) Location:

4) Mon

Form 4.1

of.

Year__.

TDMapNo:______ _8)PhotoNo:___________9) Count Method:

12) Time: Start

, End , Total

13) Weather:

_Observer(s):

11) Number

16.3) Gauge

17.2) Sample kind

18.1) Shore length

18.15) Shore conv.

18.3) Shore contour

18.4) Shore charac.

18.5) Shore soil

18.6) Shore wood

18.7) Loaf. sites

18.8) Sh. land use

19.2) Marsh char. ‘

19.3) Diving ducks

19.4) Emerg. kind

19.5) Emerg. modif.

22) Land use

23) Dab. nest cover

132 Mallard

135 Gadwall

137 Widgeon

Continues same as Form 4.1
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i ' : | ' Ruddy duck [ : ! : | i ;
Mallard LEE Rt T R e e R
A L i : :
i O EEENE [ . L
Gadwal | e e b A RIS . S ,
PR IR R Uni¢ ducks : ' AN

Widgzor i e RS
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Greenwing : — L

Y e e 29) Mgt R ;

Bluewing
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| ] : Form 1.3

Shoveler S ek
e

ANNUAL BLOCK BREEDING POPULATION SUMMARY

Year

District or location: State: Observers

Total Pairs in Sample Units (Biocks)

Species 2 3 4 ) 6 Tota!

Mallard
Gadwal
Widgeon
Greecowing
Bluewing
Shoveler
Pintai!
Dabblers

11
1]

Redhead
Canvasback
Lesser scaup
Ruddy duck
Divers

]
1]

[ THTTTTH -
[T
[ THTTT
[T TTHTTT

Total pairs

Coot pairs
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CONDITION OF HABITAT BLOCK—EARLY JUNE
1 2 3 4 5 6(4/2) 7(5/3) 8

Per cent Per cent
Number of basin of water
Main Total Water Number  Total of wet acres bodies  Product
Unit geol. block  basin water water water with holding of
no. Name County zone acres acres bodies surface bodies water water 6 X1

AWNEWN =

Total

Prepared by Manager
cc: Area Biologist by June 15 Form 4.3
NR Report

WATERFOWL BREEDING POPULATION
Sample Unit Summary

2) Sample Unit Block Name: 3) Location:
7) Map Nos.: 8) Photo Nos.:

Observers:

Maintain a separate form for each WPA breeding population block sampled. Both Manager and Area Biol-
ogist will keep a copy. Data obtained from Form 4.3, Annual block breeding population summary.

1st 2nd | 2year | 2year | 3rd | 3 year | 3 year | 4th | 4 year | 4 year
Species Year | Year | Total Ave. | Year | Total Ave. | Year | Total Ave.

Mallard

Gadwall

Widgeon

Greenwing

Bluewing

Shoveler

Pintail

4 RO S DY AR U R oy B i A e o A S NNt A YRR

Dabblers

Redhead

' Canvasback

Lesser scaup

Ruddy duck

Form 4.4
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