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~——-and consis:ts of about 37,000 square miles that inclucss the Arctic
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Nawvzl 2etroleum Reserve Number 4 (NPR-4) was estzblished in 1923

-

Mountaiz Province north thrcough the Arctic Foothills znd Arctic Coastal

Plain 2coviaces (Fig. 1).

Qil exploration and seismi: work was started

by the T. S. Navy as early as 1944 with over 60 wells drilled to date.

Explorzazion by Husky 0il Company under contract to the U. S. Navy was

initizted ia 1975 with ome well drilled in Zone A nez- Teshekpuk Lake. -

Five additional wells will be drilled in Zone A (see Tig. 1) during the

winter < 1976-77. The Naval Petroleum Reserves Prodé

=ction Act of 1976

(PL 94-238) requires protection of surface values inciuding fish and

wildlifs rascurces. Responsibility for management of surface values

within ¥?R-% was transiered from the U. S. Navy to tZa Bureau of Land

—m—n———

——

Management within the Department of Interior in 1976 == which time the

name was changed to National Petroleum Keserve of Alzsza (NPRA).

The USTWS, Special Studies, instituted a study iz NPRA in the

summer cf 1976 through a contract to Milton W. Weiler. Weller outlined

By T

some long range surface management objectives desigmes to: (1) establisg
population data on waterZowl and other birds of key production areas

such as “eshekpuk Lake and the Colville River Delta prior to development
for oil removal, (2) relate aevelopmental activities such as road building
and pipe’izne construction to ecological changes in wezlands, (3) further
document the relationship between aquatic invertebraras used by waterbirds
and their emergent vegetatiop substrate, (4) relate changes in water

levels tc changes in vegetation and invertebrate oopulzations vital to

waterbirds and (5) assess use of coastal wetlands by zigratory birds and

denote izportant areas to be protected.




ke

r Prelizizary work in 1976 in NPRA to meet the long range goals

i
{

‘outlined zicve included the fullowing objectives: (1) evaluate low= e gusr—

(ﬁ level 35mm z=rial photo techniques for Arctic Slcpe vegetation mappiag,
.m--——-~—;
- - - - 3 . I 3 |
(2) deter—i-e bird and plant species composition zs a ground-truth basis |
r-q I
P |
EJ for aerial cansus and mapping, (3) determine the Zeasibility of ground }
|
r— work on new study sites selected from maps and (4} explore logistics '
' support fcT zerial census and mapping operatioms.
(_ Fielc csarsonnel included: D. V. Derksen, J. C. Framson,
M. J. Jacchson, M. S. Jensen, T. C. Rothe and M. W. Weller.
T -
L |
i
o - j
P |
oy -
o
i
o |
E
Py
i .
] o
l 2
|
I
‘- |
: o
B
= ; |
I




)

]

]

e

pumen,

-

o=

METHODS

-< Aerial Photography
Ecuiszer=.~-A Canon* F-1 system was used to securs vertical aerial

photos. Eguisment included a Canon F-1 body, motordrive unit, outside

batters pack (handle), ZSmQ, 50mm and 135mm lenses, rzmote shutter .
releass, Gossen Luna Pro light meter, 1A (haze) and wWratten #12 (yellow)

filters. A side mount was constructed by the University of Minnesota

Institzte of Agriculture, Forestry and Home Econcmics Remote Sensing

Laborazory (RSL) for obtai#ing near vertical photograshy.

Lecation of overflighis.--Overflights of Storkersen Point were nade

of the pond areas east of Big Lake and Phalarcpe Lake {(Figure 2). These

e em—

aréas wers selacted because of their well developed beds of Arctophiia

——

Point study zrea was photographed with Kodacolor II £ilm at a scale of

fulva znd Carsx aguatilis that provided excellent sitas for film/filter/scale
tests znd 35zm vegetation ﬁlot mapping. Color infrarad and color films

were t=sted zt scales of 1:3000, 1:6000, 1:12000 and 1:25000. These

tests werz ccaducted with a2 side-mounted camera om a Cassna 206 cont:actgd

2 Storkersen

from Sea Afir—otive, Inc. at Deadhorse. In addition, the 18 km
1:25560. Phctographic operations for this overfiightr were conducted
throug> the cargo hatch of a de Havilland Beaver flown by James King,
USFWS Zlyway biologist.

0o the Colville River Delta, 1:12000 Ektachrome X coverage was
obtained of inachlik Island (Figure 3). Extensive ground truth was
availa>le Zor this area which will provide good signature-feature
correlztion Zor Colville River vegetation. In addizism, 1:12000

Ektachrome X coverage was obtained of 31, one-half =ile square vegetation

* Use of trade names does not necessarily mean TU. S. Govermment approval.
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plots. These plots were randomly located within the transects used for

- - - I S PR N ‘T-- .
aeriszl z=msus of birds. ‘ e

A sToopsis of the 1976 aerial photography program is presented in

Appendix A,

E;ggé;_nlanning,-Flight plans were constructed using 35mm coverage

and excosare interval tables developed Ey the University of Minmesota
Remote Sensing Laﬁoratory—fRSL) (Figures 6 aq§ 7). Exposure intervals

were selsrzed to obtain 60% endlap (407 forward gain) on sequential
photogr=sbs. Flight line§ for Storkersen Point projects were ruled on
1:240C0 TSGS orthophotomaps and for the Colville River Delta om 1:63360,
USGS guat—=mgles., '1 -

——=iims and exposure.——The four basic Kodak films employed in 1976

overfliz®cs were true color films, Ektachrome X and Rodacolor II and

-

color imS—ared films (CIR), Ektachrome IR-Type 2236 and Aerochrome IR-
Type 2442. Kodacolor II is a color negative film for production of
prints e=d the others are color positive (reversal) films for production
of slides. Aerochrome IRrije 2443 is only available in large quantitié;
-(35, 150 Zoot rolls) and ﬁ;s purchased through the RSL.

. ‘Cams—= exposure settiﬁgs were determined with a hand-held Gossen
Luna Pro Zightmeter. Duri#g side-mount operations, readings were taken
§erticaliy on the shadoy side of the aircraft to avoid fuselage reflectionm.
During owverflights with th§ Beaver, readings were takem through the
cargo azcth. Typical exposure settings on the North Slope were f£4~£5.6
at 1/300 sac. for CIR filmiCASAlOO) and f2.8-£4 at 1/500 sec. for

tactrome X (ASA64) and Kﬁdacolbr II (ASABd).
Colzsr Iilms were expoéed through a 1A haze filter and the CIR films

were-expesad through a #12 (Wratten equivalent) yellow filter.
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Recording.--All flight data including date, £ilm, filter, scales,

“time o photography, location, exposures, weather, and £IIght prdblems*‘in-5§;

-

were recoried on a 35mm log card developed at the RSL. Each exposed
roll of Zilm was labeled with a number on the cassetts canister and
recorded con the 35mm flight log.

Film processing and Cataloguing.--All exposed film was taken to

Anchorags at the end of the field season for_local (E-4) processing;'but
the Kodacolor film had to be seﬁt to a Kodak Processing Laboratory. The
reversal Iilm was processed in strip form and stored in transparent
sleeves. The 35mm flighﬁ logs were then taped onto the sleeves, labeled
with the fiilm roll number, and, together with corresponding flight plan
map,.c2ilisczad into a threg-ring, hard-cover binder. Transparencies
selected for mapping were placed in ventilated giass slides and labeled
with the dats, film, filter, scale, roll number and slide number.

Slides werz also stored in transparent sleeves amd placed in the 3-ring
binder.

Mazoine and interpretation.--Mapping of the vegetation at Phalarope

"Lake anc the Big Lake pond area was accomplished by use of a 1l4xl4-inch
easel-t72e T2ar projection screen and a 35mm Kodak carousel projector.

The svstam was ''plumbed” By adjusting the screem and/or projector until
the X az=d ¥ directions of?a projected grid slide were equal. Sequential
1:3000, CIR and color transparencies were then projected to an approximate
scale of 1:300, and detail delineated on transparent acetate overlays
attache< to the screen. A base map was then drafted from the overlays
either by direct transfer of detail or, in the case of excessive scals
variatica, by means of the Bure;u of Lﬁnd Management overhead reflecting

projector.

A




paow

o

e ———

13

T=z -=s5:1o mosaic of Storkersen Point was preparad from 1:9000

original 1:253000amess—

scale Kodacolor print enlargments ci the
<-es. The 607 overlap om sequential photographs rasulted in
sets of photographs—-one for mosaic zomstruction and one

== zralysis or field checking. The mosai:z was constructed by
adjacent prints to include an area siightly greater than

one =z F z=e overlap, (2) registering the detail >ecween adjacent priats, -

ané {3) zizi=g the prints to a hard surface. Seczicn corners were then
nzotzzai - the completed mosaic.

Colville River Delta Aerial Bird Cezsus

Six cze-eighth by eight mile transects wers selacted within the

Tiver Delta (Figures 4 and 5). Only larze dirds (loons,

clovers, jaegers, gulls, terns and owls) were included in the
“=sasrvations were logged on a standard Zcra (Appendix B).
Cbsesw=zziz=s

of birds were also recorded on magnezic tape for later

w+=thi hand-recorded information. Transsczs were flown in a

Cesszz 2% =2t an elevation of 150 feet and indiczted air speed of 90 mph.
oBservars, each responsible for 110 yards on :is side of the aircraft,
wers "sazz2f tehind the pilot and the recorder-zmavigztor. Ice conditions

+Z:2in the transects were recorded on TSES gquadranglé maps

Colville River Delta Ground Observatiozs

comparison counts of birds were conductad at several locations

in zhe Zol7ille River Delta in July. Because of the lack of helicopter

a=£

=z zZfort was made to census the aerial transects by foot. Bird
zozoosition was determinmed on foot on Anzchlik Island and by

zT2=2s accessible via several channels (Figures 3 and 4).
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‘southwest direction and returning to the northeast =5 ccmplete the e =

14
Anachlik Island was censused by four observers walxing abreast in a

-

count. our observers and a local guidgy Mark War:zs, censused channels
and islands from a 16 foot skiif (Figure° 3 and 4).
Teshekpuk Lake G;ound Observations
Bird surveys were made on foot by four observers om a study site

vest éf Teshekpuk Lake (Figure 8) In addition, obsezvations of birds
were nade from an Avon raft (Figure 8). Plants were zollected along the

same transect surveyed for birds.
RESULTS

_Aerial Photography

e ——cw

-

— Filn/Filter/Scale tests.--There appears to be 1i:z:tle difference in

the cdpadpility of CIR and color films to detect and 3eparate Arctophila

fulva .and Carex aquatilis at this particular vegezatizn stage. However,

CIR was superior to color film for differentiating ir:tophila fulva from

open water - a particularly significant problem or color f£ilm on Phalarope

Lake and the Big Lake pond area. CIR film was also guperior to color

film £or differentiating areas of standing water zné wet tundra from dry
tundra. Theres was no observed difference between CIX Iype 2236 and
Type 2443. EHowever, past RSL experience suggests tha: in many cases,
Type 2443 highlights subtlg color differences amorng Zsszrturss more sO
than Type 2236.

>Haze (1A) and yellow (Wrattem 12) filters for color and CIR
photography, respectively, were adequate for detection of emergents and

other vegetation. The CIR photography tended to davalop to a uniform
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bluish 22st as a result of the large amount of ficoded tundra and the

‘tendenczT =I tundra vegetation to remain in a seemiagly perpetual cured. . gus-

state. <T=e use of a Wratten 15 filter (orange) mzy "warm" the scene
which woulé increase the red renditicm thereby hizhiighting color
disfzrsnces among resource features.

Testing of scales was done to determine the smallest possible scale

i
€

(largz ar2a coverage per photograph) that could be used to..adequately

detscs znd separate Arctophila fulva and Carex aczatilis beds. Comparative
apairsis of the four scales (1:3000, 1:6000, 1:12500 and 1:25000) suggests

that sxz=msive and homogeneous Arctophila and Carsx beds can be identified

onn scalss =s small as 1:25000. However, for accuzacs detection and
delizezcZcn of small or marginal emergent beds characteristic of the

small tond regime, an orginal scale of 1:6000 or Zarger will be required.

n
l“..
th
(1

ct of oil development (e.g., well sizes, winter roads,
buildczer cperations) can easily be detected om hoth CIR and color film
at sczla2s as small as 1:25000. However, detectiom of o0il and seismic

expilorzzion =ffects (e.g., rolligon tracks) usually Tequires scales of

-Sszson-signature effects.-~The cptimum time Zor detection of

Arczopzilz and Carex on the North Slope appears toc de the first or second

%

week = August. At this time, both species are az or near peak of
vegezzzion cevelopment with Carex visually appearing bright green and

Arctophila raddish-green. Analysis of the early fugust photographs suggest

that t=e Arc:tophila was just beginning to tassel, thereby highlighting
difZsrznces between the Arctophila and Carex. If the field season were
extancdad to the middle of August to take advantaée of this phenological
diffarance, Detter discrimination of-emergents a; saailer scales may be

possitlie.

MG #

i
|
|
|
|
|
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|
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M-szi: analysis.--The photo mosaic of Storkersen Zoint provided a

) —=T : - - v~ - & o
pice-rzizl overview of the area's land and water rascurzes. The mosaic

- =
4

was =s=7z1 for (1) assessing the‘general drainage patzarns (e.g. Fawn
Creexz' . 72) assessing tundra damage and oil devslopme=nt (e.g. caterpillar
scars -2 the Big Pingo, Storkersen well pond and wiznter road), (3)
detezxaing lake size and configuration, and (4) generzl locatiom of‘
vegezz=“zn beds. A particularly interesting featura cu the mosaic was

the z—pzrsxzt color dichotomy of ponds. A few ponds arpeared dark brown

to 3l=:% iIn contrast to the majority that photogrzpteé light brown to
oranz=. I-vestigation revealed that darker ponds wers deeper and had
mors ivzzochila. This color difference may be az useful technique for -
brogsi TZirst level" pond analysié over large ar=as.
T T=2 mosaic was also useful in establishing the axzct location of
the _z-ser scale 35mm vegetation photo plots-~-an imporzant procedure if
thesz zlcts are to be reflown at some future ti=ze.

¥z=oing.--Larger scale (1:300) vegatation maps were prepared of the

Big Z=&= pond area and a portion of Phalarope Lake. The classification

'schems i=zZuded Arctophila fulva, Carex aquatilis, openm water and tundra.

Adeg=tz= ground truth data were not available to furtzer delineate the
vegezzzizn. The type map of Phalarope Lake is presenr=d in Figure 9 aad
maps =X ke 3ig Lake pond area are presented in Figureé 10-12. Although
the ==2-s were compiled from 1:3000 (original scale) Zransparencies
enlarzs3 to 1:300, it is apparent that original scalss of 1:6000 shouid
be aizc=z=re for vegetation mapping.

3c natping was attempted on the Colville River Deita because

~~
.—4
A
"
h
} o

22000 scale was too small to adeqautely detect emergent vegstation,
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(2) tzzzz wers no detailed maps or asrial photography Zor exact location
——pf the ZI== photography and (3) therz was little availabla-ground truth -esmes—

m
:"; for zzs zr==z.

Colville River Delta Aerial Bird Cansus

il S
-

2 1 shows a summary of the breeding bird census flown on the

Colvillas River Delta on June 27, 1976. Transects intersected a diversity
of habizzt t7pes including wetlandlciasses I through VI (3ergman et. al.
1976, Zr= znd flooded river chanrnels, sand duges and drv tundra. Some
- of tze lzrzer lakes were ice-covered (Figures 4 and 5) except for an
he o open terizerer used by Oldsquaw and loons. Number of bdirds per km2
proviisd Iz Table 2,

L Colville River Delta Ground Observactions

-X=suits of bird surveys made on Anachlik Isiznd (Figure 3) and the
- skifZ ccuzse (Figures 3 and 4) are presented in Table 3.
. Teshekpuk Lake Ground Observatioms
| —— 2sulizs of bird surveys and Dlant collections made at Teshekpuk

Lake zr= cresented in Tables 4 and 5, respectiveiw.

- 3izZ species composition at the Teshekpuk Lzke study site was

— simiZaz 5 tie Colville River Delta (Tables 3 and 4), but estimated

species zbuncance varied between the two sites. The Colville River

n

Del

|
v

YR

n

e

wzs mostly low, moist tundra with extensive Zused low-center,

Class

H

z=d III (Bergman et al. 1976) polygon lakes. Asrial tranmsects

.

B intersecza< wetland Classes I thrcugh VI, and Class VIII salt marsh

o= domizaczf v Puccinellia sp. was extensive on the northeast end of

L Anachiix Isiznd. Sites examined at Meade River and Teshekpuk Lake were
Fﬁ both uplzni zreas with extensive dry tundra and limited numbers of

wetiznis.




Mable 1. Coivilis Deiza Aerial Breeding Bird Survey.
“})ate: 6-27-7% : Weather: 800' Broken
Jime: 1600-1700 Ground Speed: 90 mph ~~
Observers: Derksez, Xwothe Atritude: 150 mmame—
r~ecorder: Frznscho Aircraft: Cessna 206
W--‘. ]
?pecies Transect B
r 1 2 3 & ) 'I’ot:als2 ‘
DT oﬁgpr'o’fg-pro'r?-or c’gpr o-"im:c:*"g urc”,;
(Trc:ic Loon 200 ¢ 10 240 2110 100 320 10 8 0
Red-throated Loon 0 0 O 0 2 0 0 2 0 0 1 ¢ 0 0 0 2 0 0 2 5 0
[Ecmmon Loon 000 00O O0OCO OOGDOD 010 00O 01 0
rBnidentified Loonm 0 00 000 O0O0OO OOCODO 100 00O 1 0 0
lﬁhistling Swan 000 100 020 130 o020 1®:i%0 3 8 0
(71ack Brant 000 00O O0OO O0C€CO O0O0OO0O 1 I 0 -110
White-fronted CGoose 01 O lf lf 0 0 0 O 0 &f 0 0 Sf 0 1 23f 0 234 0
["', -
| now Goose ~ 010 00O OO0OO OGC€O O0O0OO O "0 0 2 0
~Rintail - . o 40 000 0 20 01 0 0 30 0 = 0 01 0
King Eider 0 00 1 00 O0OO OO0 0O0O0 OO0OTUO 0 1 1
-Tﬁét!:hled Eidar 0 00 00O O0O0OO OGO OOO O0O0OTUO 000
Unidentified Tider 0 601 001 O0O0OO0O QOO O0O0OO OOTUO 0 0 2
ldsquaw - 0 001 2 1o 201 o010 o0 20 0 *0 4 5 2
“nidentified Mergazser 01 0 000 1 0O0 O0ODO O0OO O0O90O0 110
‘Unidentified DJuck 000 0220 020 000 0O0O0 00O 0 4 0
”Tnidencified ?lover 000 000 010 002 000 0G0 O 01 0
Parasitic Jaeger- 000 00O 00O OOGO O OO 020 0 2 0
- '
midentified Jzeger- 000 010 O0O0OO 01O 0O0O OU OO 0 2 0
r“laucous Gull~ 010 00O 00O O011*5 000 00O 0 2 0
“Sabine’s Gull” 000 00O 00O O0O0OODO 00O 01 O 01 0
retic Tern © 110 040 050 03200 020 0350 119 0
Short-eared Owl 0 00 000 000 010 0O0O0 0030 0 1 0
. 1 nesting
flying
™ unidentified sex
. one of these 3irds was on a nest

. - e e e e ot e e+ e —- ' — ey

-
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Tablz 2. Yiumber of

birds per square area in the Colwville River Delta.

e
Speciéé 6 Transect No./:zi2 No../km2
‘Total?
s=iz _oon 28 4.67 1.80
Red-t=xzatad Loon 9 1.50 - 0.58
Coz=cr _oon 1 0.17 C.07
Unide==iZied Loon 2 0.33 0.13

Whita—-Izcnted Goose

Snow Zoese

14

38

14

Oléscuszw 13
UnidsmziZied Merganser 3

‘Unidemzifiad Duck

Unicd&=ziIiad Plover
Parasizic Jaeger
Unidznziiied Jaeger
Glaucczs Gull

Sabize"s Gull

n

21

2.33
0.50
6.33
0.33
2.33
0.33
0.00
0.33
2.17
0.50
0.67
0.17
0.33
0.33
0.33
0.17
3.50

0.17

0.90

0.19

0.13
0.90
0.00

0.23

0.067
0.13
0.13
0.13
0.07
1.35

0.07
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1. Oldsgquaw

2. Black Braat

3. King Eider

4, Whistling Swan
5. Piatail

6. Red-breasted Merganser

Loons

1.—==i-throated Loon

—~——

2. Arctie Loon

3. Yeilow-billed Loon

Terrastrial

1. Lapland Longspur

.2. Snow Bunting

3. ¥illow Ptarmigan (droppings)
4. Short-earad Owl

5. Golden Eagle

10.

Table 3. Birds observed at Helmerick's Camp, Colville River Delta,
19-20 July 1976 by D. V. Derksen, M. Jacobson, M. Jensen T
_ and M. W. Weller. Arranged in order of estimated abundance—s =
Waterfowl Sandpipers

Pectoral Sandpiper
Semipaimated Sandpiper
Red Phalarope

bunlin

Northerm Phalarope
Ruddy Terastone
Black-bellied Flover
Bar-tailed Godwit
Baird's Sandpiper

Golden Plover

Gulls andé Termns

Arctic Tern
Sabine's Gull
Glaucous Gull
Pomerine Jaeger
Long-taiied Jaeger

Parasitic Jaeger
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Table £. 3Birds obser#ed at Teshekpuk Lake, NARL Cazp, July 16-18, 1976
by D. V. Derksen, M. Jacobson, M. Jenser znd M. W. Weller.
_ . Arranged in order of estimated abundance. - T

e

Watericwl Sandpipers
1. Olisguaw 1. Pectorzl Saadpiper
2. Blzck Brant 2. Semipaimatred Sandpiper
3. Pizgadil : 3. Dunlin. ... . _ .
4, <Kizg Zider 4, ﬁed Phalarope
5. Whize-=fronted Goose 5. Ruddy Turaszone
6. Sczzp (unidentified) o 6. Long-»illed Dowitcher
7. Whistling Swan 7. Northern Phalarope
o 8. Golden Plover
Loons
e 9. Black-bellied Plover
1. Arzsic Loon .
2. Red-throated Loon Gulls ané Teras
3. Yellow—-dilled Loon 1. Glaucous Guil

2, Arctiz Tern
Terresc=ial

3. Pomerize Janger
1. Lapiand Longspur

4, - Long-tziled Jaeger
2. Sacw Bunting

5. Parasizic Jaeger
3. Wiillow Prarmigan

6. Sabine’'s Gull
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Teshekpuk Lake, 18 July 1976.

Plant species recorded along the bird survey transect at

Coliectszd by D. V. Derksen,

M. Jacobson, M. Jensen and M. W. Weller, and identified by .
ks -

oz C. Franson and T. Rothe.

-

Poa lzpata

Ericopnerum vaginatum

Carex =zc¢uatilis

Carex sp.

Hipnurus vulgaris

Caltha nalustris

Salix ouichra

Salix reticulata

Poterzilla hyparctica

-
1

Pédiculiaris sudetica

Rubus ghamaemorus

Cassiecze tetragona

Pedicue’aris capitata

Potentillza sp.

Drvas iactegrifolia

Pyrola zrandiflora

Alopecurus alpinus -

Polemczitm boreale

Saxifr=zzz punctata _

Vacciniuzm vitis-idaea

-

Hieroc=lce alpina

Pedicuiarus Langsderffii
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DISCUSSION

- = Aerial Photography

Tte 1976 aerial photography objectives were diracted toward organi-
zaticn zné tasting. Specific problems encountereé curing the field
seascr Included: (1) organizatidn‘and application cf the 35mm system,
(2) aizzrzft scheduling; (3) weather conditions, {(3) use of camera
mounts, (5) turnaround and field<checking, and (6) écntracting for BLM
photcgTzohy.

Tze original approach to monitoring vegetaticn czhanges on the
Colviils River Delta was to photograph and map a seriass of randomly
locatei, 160 acre, vegetation plots. A scale of 1:23C00 wés planned but
1:12TCT was used because of overcast conditioms. These plots could be
reflows at some future time to assess vegetation chamgss occurring over
the Zmzsrim between coverages.

Afzer analysis of the photography, it was concluded that this
syste= Z:id not provide enough intensive and/or ex:tacsive information on N
vegetzzion or other surface features.

During the 1976 field season, it became obvicus that relying on one
conté;::cr for aircraft procurement for North Slore zerial photography
operaticns needs to be reevaluated. Some of the srcbisms encountered
included: (1) failure of some pilots to fly straig:tc flight lines,

(2) t:zs uncooperative attitude of certain pilots, (3) the low priority

of USTWS projects for aircraft scheduling, (4) high contracting rates

(e.g., 3262/nour originally for a Cessna 206, later raduced to $185/hour), -

and {3} variation in pilots assigned to the job. Alzermative sources of

aircrzi:z for the 1977 field season should be evaluared in light of the
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type z=d cost of opefations desired (e.g., side =ount, floor mount,

“high stage 35mm versus 9x9-inch coverage), photo axperience of pilotsyewimms--
and awvzilability of aircraft duting the crucial pezk of vegetation
develozment.

Clouds and ground fog were continual problems on the North Slope
and oniy a few clear days may be available each =onth for aerial
photog=zphy operations. For example, duriung the lzst two weeks of the
1976 Zi=1d season near the peak of vegetation develicpzent, only two half
days z2d one full day of clear weather were available for aerial photography
overZiizhts. -

Side and belly camera mounts for low level 35— aerial photography -
eagh tzve advantages. The side mount was designed =znd built by the RSL
for use on any ummodified high-wing aircraft provicad struts or pontoons
d§ net interfere with the camera field of view. It is ideal for local
field situations where aircraft equipped with a camera port or cargo hatch
are zct available. 1Its main disadvantages include: (1) lack of correction
for crzb, (2) inability to use lenses with focal lengths shorter than B

" 50mm, 4£3) inability to £ly long:or parallel lines of coverage and (4) the
need” =c have the photographer's head and arms out of the aircraft window.
Exposure of the face and hands is a hazard since sum—er temperatures range
from 20-45°F on the Beaufort Sea Coast and are reduced to -5°F via air
speeds of 100 mph. Side mount @perations are oriented to coverage of
speciiic objects (e.g., a pond, a vegetation bed), shor:t line coverage
(3-4 chotos), or small area covérage usually no =mors than 5-10 acres for

vegeczzion analysis to the specific level.
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T=e fioor (belly) mount has the advantages oZ: (1) ability to fly

(1]

|

tip, =2=d tilt, (3) comfortable in-plane working ccndizions, and (4) ability

to use wide angle (28mm) lenses. However, in coniTast to side mount
operz:ziomns, flight line alignment and navigation during floor mount
operzzions 1s almost solely the responsibility of che pilot which is not
eas¥ since he already has responsibility for aircraZt operation and
mainzzining proper air speed and altitude.

The pending transfer of management responsibilitr of NPR-4 from the

Depar==en=z of the Navy to the Bureau of Land Management (BLM) has resulted

in & significant expansion of the BLM aerial photcgraphy program on the
Noxzz Slope. Contracting for BLM aerial photograzhy must be considered
a valii alternative high stage system to 35mn: phorography. The BLM
empilcys.a scphisticated 9x9-inch format, metyic mapping camera (RC-8) in

aerZizi photcgraphy operations and the precision, guality and larger

forzaz of this photography make it superior to 35mm photography. Moreover,

it a2zpezrs that the BLM contracting rates cau be 3ustified if two or

‘more TSTWS departments can contract for the same Zlight.

“Contracting does have some inherent prolilems which include:

(1) zuestiomable availability of BLM aircraft for USFWS projects, (2) slow

turzzraund and high probability of not receiving the photography until
afzer the Iield season, and (3) high contracting costs per project
compzred to the cost of 35mm coverage. In addition, contracting for
aerizl photegraphy requires a written contract tc protect the purchaser
frea raceiving poor quality photography (e.g., excessive crab, drift,
scals variation) or undesirable products (e.g., laminated or unlaminated
color srints). Avery and Meyer (1962) provide usaful information for

devalicping a contract.

or correction 0f craby-sammes--

. R _— el |
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™ Colville River Del:ia Bird Census

e -

oﬁ-June 27. Observations made from the ground om Julr 19-20 verified

i - - =
- i aerial observations except the Common Loon and Snocw Goose. The Yellow-
ii billed Locn, Golden Eagle, Long-tailed Jaeger, PomaTize Jaeger and
r Willow Ptarmigan observed on the ground were not sesn in the aerial
- B}

survey. Jaeger species were difficult to disting=ishk from the air

ET because of their similar characteristics. Kegsel znd Cade (1958) did

not list the Common Loon for the Colville River Delza, but did report

L' that the Yellow-billed Loon was common. It is possiSie that the Common

.- -

Loon observed in the aerial cenmsus was a Yellow-bilZed Loon, but Kessel

(personal communication) stated that Common Loons cccur on the Colville

E; _ River. ‘ A
— A comparison of the abundance of bird species Zound on the Colville
Ei River Delta and data gathered earlier at Storkersem Point (Bergman et
[ —_— al. 1976) reveals a greater species diversity in the Colville area with
larger numbers of brant, eiders and swans, and the prasence of the -
=
; Yellow-billed Loon and Sabine's Gull not found brsadiazg farther east.
- Haddack and Evans (1975) determined bird demsities bv fixed-wing aerial
transects on the Colville River Delta in 1972. T=zer Zound much higher
'T densities of loomns, swans, geese and gulls and fewer shorebirds, ducks
| and jaegers than in other Arctic Slope areas.

RECOMMENDATIONS

)

Aerial Photography

v

Two stage remote sensing system.--(1l) Select concraste areas with

defined boundaries at both Teshekpuk Lake and Meade iver. Areas should

prme

probably be no larger than 100 square miles, (2) cbtain complete small

——— Seventeen bird species were identified in the zerial survey flowqdiavid;;
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scale zoverage of these areas either with 35mm phctography compiled into

——_.a mosaiz or with conventional 9x9-inch color aerizl photography comtracted _

ffom the 3ureau of Land Management. The scale selescred will depend om

the size of the area selected aad the capabilities of the pilot, but

i

scalas of 1:25000-1:70000 for 35mm coverage and 1:20000-1:40000 for 9x9-
- inch coverage should be adequates and (3) within tte study area establish

a low stage system of small (5 acre) vegetation plots. These may either

B be estzblished statistically as a random samﬁle sizmfilar to that used on

the Colville River Delta or preselected in key vezezation areas. Vegetation
- plots should be flown with 35mm photography at a scals of 1:6000 or

m—~ largerx.

Films/filters.--(1) Kodacolior II is designed for inexpensive development

i

of cclor prints and, therefore, should be emploveZ Zor 35mm high stage
coveragze and the subsequent mosaic comstruction. (2) Vegetation plots
should e flown with color infrared film (either Type 2236 or Type 2443)
- becausa of the capability of the CIR to differentZaze both Arctophila

fulva Zrom Carex aquatilis and Arctophila fulva £rom open water and -

pre,

(3) The 1A (haze) filter for color photography anc the Wratten 12 (yellow)
- filt%r Zor CIR photography should continue to be usad. But tests should
be run using a Wratten 15 (orange) filter as a subsitute for the Wratten 12.
= Merhods.-—Continue to follow procedures estatlished for flight

planning, photography cataloguing and storage, anc zapping (Meyer 1973).

Tizne of photography.--Overflights for mosaic ccmpilation may be

conduczad throughout the field season, but overfligats for vegetation

1y analysis Ideally should be conducted during the fiIrst two weeks of

Augusz,

e |
i
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ircraft procurement.-—(1) It is recommended zhat an aircraft be

w0 weeksof AUgUSL. —mekmms-

This will snable pefsonnel to take advantage of every clear day during

peak vegetation develcpment, (2)‘side mount operztions employing local
aircraft should be adequate for photographing vegetation plots. For
example, Helmerick's aircraft could be used on tkhe Colville River De;ta

and (3) if 35mm contiguous line coverage of study areas is to be undertaken,
an experienced photo pilot and aircraft equipped with a camera port

should be obtained. As a possible source, the Naval Arctic Research
Laboratory at Barrow maintains a Cessna 180 equipped with a camera port,
a sophisticated vertical camer mount, and experienced photo pilot. fhe
contracting rates are reasonable, ($85/hour).

-

Field checking.--Because vegetation plot arez Zlights will necessarily

be conducted near the end of the field season, photography will not be

available for field checking during most of the £i=id season. Therecicre,

documentation by field notes and sketch mapping should be completed in

T
£

as manyv of the vegetatiom plots as possible. ollowing exposure and
-processing 35mm photography shou;d be analyzed and compared with field
notes. Selected vegetation ploté exhibiting confusing color-signature
correlations or representative vegetation types should then be field

checked using 35mm photography. It is recommended that 3x5-inch print

enlargements be obtained of each vegetation plot.
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| | o .
- ' Shutter |[Lens ] |
Date Locatlon - Mount Flim/Fllter Scale |, Roll # Speed (mn) Punpose ‘
: Kodacolor 11/1A {1:25000 A N
e Ektachrome X/1A |1:6000 B ' Camera Equbpment
6/26/76 | Polnt Storkersen Slde | CIR-Type 24k3/12 1:6000 ﬂamera mal- | 17500 sec | 50 |
' ’ . _ unctlion ' |
' halarope Lake Ektachrome X/1A }11412000 FlIm/Fl _-;s. ‘*
CIR-Type 2236/12 m ter/Scale
" 1/28/76 Blg Lake Slde Ektachrome X/1A |1:12000 1,2 1/500 sec | 50 Test
CIR-Type 2236/12
7/28/76 Phalarope Lake Ektachrome xg}A 1:6000
: 4 CIR-T 2236/12 Film/Filter/Scal
Big Lake Side | xtachrome 171 | 116000 3.4 1/500 sec | 50. |y qy ‘
CIR-Type 2236/12
Phalarope Lake Ektachrome X/1A |,
7/28/76 | Side |CIR-Type 2236/12| 133000 5,6 17500 sec | 50 |E!In/FiTter/Scale
Blg Lake Ektachrome X/1A {1:3000 7
o ’ Ektachfome X/1A |1:12000] = 8 B Helmericks Island
7{30/76 Col;}lle River Delta | Slide |- o 2L43/13 1:12000] 9 1/500 sec | 50 Bird Sanctuary
.li{3|/76 Eggna{:E: Lake '?ng?;) Ektachrome X/1A |1:12000 10 1/500 sec | 50 |Belly mount test
Bottom | Kodacolor I'I/1A |1:25000{11,12,13,14 Complete photo
8/1/76 | Point Storkersen (Belly)| Ektachrome X/1A |1:25000 18 1/500 sec | 50 | coverage of Polnt
Storkersen .
* : Bridge coverage
8/3/76 | Polnt Storkersen Side | Ektachrome X/1A {1:25000 16 1/500 sec | 50 | gaps from prevous
overflights
8/3/76 | Polnt Storkersen Side CIR 2443/12 1125000 17 1/500 sec | 50 | Film/Filter Test
. : . N R g . ) Coverage cf 3!
| 8/8/76 COIv!lle River Delta | Slde Ektachrome X/iA | i:12000 i8=-25 1/500 sec | 50 Photo Plots |

¢ "
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