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INTRODUCTION

The purpose of this manual is to ocutline specific procequres tO De useq when
conauctlng nerring aerial surveys and to laentiliy problems involved 1n
interpreting results. Management oI the eastern Bering Sea Pacific nerring
resource is largely oasea upon inrormation cotalneo througn aerial surveys.,
it is important, therefore, that methods used in conducting and assessing
results of such surveys be standardizeo for individual commercial fishing
oiscrices witnin this large geograpnic area, especially since surveys in che

same aistrict may often be rlown by aifrerent ooservers,

Aerial surveys must be integratea with test risning, catch sampling ana
Spawning substrate studies To proviae a bH2sis [Or management oecislons.
Aerial surveys are alsc to pe usea to provice inrormation on capelin which may
DeCcoOme tne [ocuS Of ruture commercial risning ventures. Most capelin
information will be obtainea airing routine herring surveys., However, it will
be necessary to octaln biomass conversion ractors, 1I actual abunaance oL

capelin is to be estimatea,

Various proplems exist in using aerial surveys to assess Nerring apunaance:

1, specles compoSition orf schools opservea ouring surveys is sometires

guestionea and orten not conrirmed tnrougn test risning;

2. survey coverage 1s orten linited by adverse weather, poor water clarity

ana lack oi funaing;



movement patterns Of Nerring scnools prior to, auring ana after spawning
are not known; therefore, since schools could pe enumeraczeq KRQre tnan
once, only the peak dally survey can usually be used as the season's

bignass estimate;

spawning herring (opservea as cloudy areas of milt) are recoraea as
"miles of spawn," but tnis information cannot be used in calculating
relative apungance or biomass {1.e, only schooled herring can pe

countea);

rew determinations nave been made relating school surrace area te
bigmass (i.e, 19 estimates nave been méde in Bristel Bay; only six or

tnese were pasea on actbz]l landing of captured nerring);

penavior of netring in relacion to varicus pnysical {e.g. water ceptn,
time Or day, etc.) ang pnysiological (e.g. sexual maturicy, spawning
conaition, etc.,} Lactors are not xnown and coula afrect survey and

bianass conversion resulcs.,

Analysis of aerial survey results shoula be done with these shortcomings in

NG,

Special errfort snouia pe nace to solve some of these problems, It will

e particularly important to scnedule as many surveys as possiple auring che

season, to sample several schools O questionable species composition through

coorcination with ADF&G test fisning Crews, ana to obtaln more estimates or

planass per surrace area of fish scnool (in Securitvy Cove and tlorton Souna as

well as Bristol Bay).

Tnis manual is subject to revision pending refinement or development of

technigues ana procedures.



OBJECTIVES

Specific oojectives of herring aerial surveys are to:

determine seasonal aistribution and relative abundance 0of herring

schools ana spawn within each fishing district;

estimate the biomass of schooled nerring by converting surface area

estimates to short ton eguivalents;

getermine species composition of fish scheools sighted by working with

test £ishing crews;

compare the accuracy and repeatapility of aerial surveys;

document movement of herring scnools in relation to time of day ana

stage of tides;

estimate commercial fishing efrort (anc efforc distribution) ror tne sac

roe, food/bait and roe on kelp fisheries; and

aevelop new technigques for accurate plamass assessment,

Approximate cates for survey coverage are ilndicated with lndex area maps

(Appenaix I).



[
.

Bristol Bay - Togiak District (15 April - 15 June}

Kulukak Section

1, Nushagak
a. Cape Constantine to Kixertalik Lake (NUS-1).
b. Kikertalik Lake to western spit of Tvativak Bay
(NUS-2).

2. Kulukak - western spit of Tvativak Bay to HMetervik Bay Point
(KUK-1),

3. Metervik - Metervik Bay Point to Right Hand Point (#ET-1).

Nunavacnak Section
1. Nunavacnak - Right Hand Point to Ungaliktnluk Point (MWER-1)
2, Ungaliktnluk = Ungalikthluk Point to¢ Anchor Point incluaing

Sumit Island (UGL-1).

Togiak Section
1. Togiax - Anchor Point toc Togiak Reef {T0G-1).

2. Tongue Point - Togiak Reef to Tongue Point (TNG-1).

Hagemeister Section

1. Motogak - Tongue Point to Zstus Point (MIG-1)}.

2. Osviak - Estus Point to Norseman Lake (COSK-1).

3. Pyrite Point - Norseman Lake to Tokomarik Point (PY¥R-1),
4, Cape bewennam - Tokomarik Point to Cape Newenham (CN-1).

5. Hagemeister Islanc (HAG-1}.
-



II.

Kaskokwim (] MHay - 20 June}

Security Cove District.

l'
2.

Security Cove - Cape Newenham to Pinnacle Rock (SC).
Chagvan - Pinnacle Rock to Salmon River (CGV).
Soutrn Reg flountaln — Salmon River to valley bpetween

Thorenson bt, and Rea Ht, (SRM}.

Goodnews Bay District

l.

Nortn Red Blountain - valley betwen Theorenson pbic. ana Rea lit.
to Seattle Creex (NEM).

Gooanews Bay Entrance - Seattle Creek to south edge of
Nanvakrak Lake (GBE).

Gooanews Bay - all water of Gooanews Bay (GB).

Carter Bay — soulll euge or Hanvdkiak Lake to nortn poinc o

Carter Spit (CB).

Jacksmitn Bay Area

1.

Cripple Creek Socutn - nortn point of Carter Spit to Cripple
Creek (CCS).

Cripple Creexk Nortn — Cripple Creek to Jacksmitn Point
{CCN) .

Jacksmith Bay - Jacksmitn Point to Quinnagak (JSB).



11I.

Yukon

Anogok Area

Ishkowik = Ishkowick R. TO Kwigillinok (ISH)

Kwig - Kwigillingok to Cape Avinor (KW).

Kinak Bay - Cape Avinof tc Kinia River (KB).

Koavinarak River - Kinia River to kolavinarak River (XKR).

Chinigyak Cape - Kolavinarak River to Chinigyak Cape (CC).

MNelson Island District

Kangirlvar Bay - Chinigyak Cape to Umkumiut (KGB}.
Cape Vancouver - Umkumiut to Talurarevuk Pt., (CPV).
Tanunax Bay - Taluvarevuk Pt, to Niliklugux (TAB}.
Nilikluguk - Niliklaguk to the tunara flats (MLK).

Kigigax - tindra flacs to Kigigak Isiana (KIG).

Nunivak Islana District

Ingrumiut - Dunulimjingia Pt, to Twin Hr. (ING}.
Cape Corwin - 1win it, to Cape liendennal (CCW).
Binajoak - Cape Menaenhall to Jayalick River {BIN}.
Blurf - Jayalik R, to Cape tionican (BLF).

Mikisag - Cape lonican to Cape Algenguin (MIK)
Aparamiut - Cape Algonguin to Kikartik Rock (ABA},

Mekoryuk - Kikartik Rock to Dunulimjingia Pt. (MER).

Cape Ramanzof District (20 May - 1 July)

1.

2.

Kokecnik Bay - all waters of Kokecnik Bay (KB).

Scamman Bay -~ Cape Ramanzof to Kun River (SB).



iv.

Arctic

Norton Sound District (15 May = 15 July)

ll

Klikitarik - Cape Stebbins to Spruce Creek {incluaing Stuart
Islana) (KIK 1 & 2).

Unalaxleet = Spruce Creek to Junction Creek (UNK).

Cape Denbigh =~ Junction Creek to Island Point (CD).

Norton Bay - Islana Point to Kwiniuk River (NIB).

Elim - Kwiniuk River to Cape Derbpy (ELM).

Golovin - Cape Daroy to Rocky Point {GOL) . *

Nome - Rocky Point te Cape Douglas (BLF 1 & 2, MO, SIN ana

WCL) .

port Clarence District {1 June - 15 July)

ll

2.

pPort - Cape Douglas to N.W. snore of Brevig Lagoon (PTC).
York - N.W. snore ot Brevig Lagoon to Cape Prince of Wales

(YOR}.

Korzepue District (1 June - 15 July)

l.

Shisnmaref - Iniet and coastal waters rrom Cape Prince of
Wales to Cape Espenberg (SHI).

Circle - Cape Espennerg to Goodnope River (CIR)

Deering - Goodnope River to Garnet Peint (DER).

Kotzenue - Garnet Point to Pipe Spit (KOZ) .

Hotnam Inlet - all waters of Hotnam Inlet fran Pipe Spit to
Nimiuxk Poinc (HCOT).

Snespalik - Pipe Spit to Gape Krusenstern (SHE).



METHODS

Equlpment

A, Polarcia sunglasses

B. Sighting tupe with calibratea gria

C. Survey index maps

D. Dicragnone ana cassettes (optional)

E. Ciinometer

F. Survey cata Lorms: Herring Aerial Survey Samary, Herring Aerial
Survey District Summary, derring Biomass Conversion Estimate
Worksneet, ana Herring Biomass Conversion Estimate Summary
(Appencix II}.

G. Pencils

H. WaTCH

I, Stop waten

J. Photograpnic equipment (as requirea or optional)

Assessment or Herring Schocl Size

Record the size, location and observation angle orf all risn
scnools sighted on survey maps classifying eacn school or groups

or schools to appropriate water deptns.

1. Water oepths or 16 rt (5 @) or less,
2, Water oeptns petween 16 ro {5 m) and 26 £t (8 m).
3, Water ceptns greater than 26 It (8 m}.



B. all tish schools sighted during surveys will pe enumerated

according to size category Or actual surrace area.

1. Small - surface area less than or egual to 538 £t (50 mf).

2. Megium - surface area greater than 538 £t2 (50 m) put less

than or equal to 4,841 f£tZ (450mé).

3. Large - surface area greater than 4,841 ftZ (450 md) - every
efrort should be made to estimate actual surface area or
every large school sightea rather than simply recoraing tnem

as “large".

C. Several tecnnigues can be used to help estimate school surface
areas,
1. A sighting tupe with a grid of known focal length should be

useqa to provide a reference scale to estimate fish schocl

surrace area (Appendix IIIL},

a, The gria can be calibrated for any survey altituae,
when lengtn of the grid reference line (L}, focal
lengtn of tuce (F), ana survey altitude (A) are known,

by using the eguatiaon:

X = grouna daistance coverea by reference line =

A (L/p).



Results or calculations for six aifrerent survay
altituaes are presentea in Appenaix III. An altitude
| . . g

Use or tne grid is important, particularly ror large

schocls.,

For elliptical shapec scnools, maximum lengrh ana
maximum wiatn will provide a rough estimate
{over-estimate) of surrface area; ILor irregularly
snaped schools (U-snaped, long wavy oands, etc.)
measure lenctn ana widtn of separate sections ana

canpine ror a total estimate,

1, Fly airectly over each scnocl to achieve pest

lengmn anc wictn neasurenents.

2, Wnen scnools are oir we rlignt path utilize &
clinmeter (Appenaix IV) ana altituage conversion
taoies (Appendix V) for calculating scnool size

acdjuscnent Lactors.,
3. Recora the clinometer reaaing angle on the

survey maps far all tisp scnools signtea OrLf tne

rlight patn.

_l 0=



Calibrate eye to Known Grounc rererences ang use

vessels, nets, islanas, coast, etC., as Size

scales when schools are nearpy.

Aircraft airspeea can be used to get a rougn
measure QI eXtremely long scnools tnat eitner
extena OrLIsnore where size reference peints nay
not pe avallaple or along the shore where no

lanagmarks to guage distance are available,

a, Use a stopwatcn teo aetermine the time
neegea to Traverse tne lengtn of tne
entire school (the signting tube may pe
sutricient to estimate wiatn) at &
censtant, pre-cetermined, airspeea and
calculate the school lengtn ana area by

using the eguatlons:

L = 8CT wnere:

L = schoel lengtn,

S = airspeea (xts, mpn, ka/hy,

C = constant - rt/sec (1 kKt = 1.69 It/sec;
1 mpn =1.,47 to/sec; 1 km = 0,91
ftt/sec),

T = time to fiy length or school (seconas)

=1 1-



A= LW wnere:

o4
1]

area,

L = length of schocl,

W = wicth of school,

Example: II it takes 75 seconds to traverse a
scnoel at 130 kts (150 mph, 240 km/h), witn an
average widch of 100 £t, the school lengtn is

16,478 ft ana the area is 1,647,800 frl,

L =130 kts x 1.69 ft/sec x 75 sec = 16,478 rt

A= 16,478 ft x 100 fr = 1,647,800 rc<

O

1 ke = 1.15 mpn; 1.85 kw/n
1 mpon = 0,87 kty 1.60 km/nr
1 kn/h = 0.54 xt; 0.62 mph

D. To optain an accurate measure of school
lengtn, actual aircraft speed in relation
to the ground must be xnown, This
requires the use of vector artithmetic,

i.e. you must know wind speea and

=-12-



direction. S8ince this is usually not
pessiple, maxke two transeccts along the
school trom opposSite AalL€Ctions ana
average the results. Remenber, ir tne
plane travels oownwlnd wne school lengtn
will be unoerestimatea; 1r tne plane
travels upwina, the school length will pe

overescimateaq,

Aerial pnotographs or video tapes Can De used as

a post—-season check oh the accuracy of surface

area estimates made curing the season.

Calcujation orf distance 1s aone u4sing the sane

equation given for the sS13nTing tuce gria {wnere

F

camera focal lengtn).

Pictures shoulo be taken when tne aircrart
is airectly over a risn scnoel to minimize

alstorticn orf distance and shape,

Try to take pictures at altitides hign
enough to incluce grouna size rererence

peints,

Be sure to inalicate on survey maps and

gata forms the Cilm reil ano Irame NUNDers

which correspona to each school.

_13_



III.

7. Locations of large schools oi guestionaple
Species compocsition shoula be reportea to test
fishing crews sc that actual fish samples can be

optained.

Assessnent of Herring Spawn

AQ

Areas in wnich nerring are spawhing appear cloudy (milky) when

seen from aircraft due to presence of milt in water,

All areas of herring spawn should be noted ana recorgea on maps

ang appropriate cacta forms.

Estimace lengtn and widtn (extent) of sSpawn patch as you
woulc slze of fish scnools (see previous section, II.
bssessment of Herring Schocl Size, B, Technigues) ang record
on survey map. Note whether tne patch has peen aispersec

along shore or orishore oy winc ana water currencs,

Recora compinec lengtns or all spawn patches seen auring &

survey in niles on survey summary rorms.

Report location of spawn patch to grouna crews so that
SULVeys can pe made to assess intensity and density ot

Spawn,

-14-
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V.

Assessment of Commercial Fisning Effort

Recora numbers and lecations of fishing vessels ana
tenders/processors sighted auring sutrveys on maps. Incluae all

vessels present.

Record pertinent inicrmation on survey maps such as number or
vessels actually fisning (1.e, setting gear or pulling gear},

waiting to deliver, pumping fish, etc,

Recora occurrence o Kelp harvesting and try to escimate efrort
level (numper of people, skirfs, etc.) iIf possibie. Recora tnis

information on survey raps.

Flake a special errort to locate eviaence of wastage (l.e.
fishermen aumcing herring from vessels, plles of dead hertring on
beacn or in shallow water, etc,) — rollow suchn observatians withi
investigations on tne grouna tnrougn coorainatian with rield

CLEWS,

Climatoleogical Data Collection

A.

Be sure tu recora for every ilndex area: winc speed and direction,
percent cloua cover, water clarity, and general survey conditions

rated from 1 {Excellent) to 5 {Unacceptaple).

-15-



QOther comments concerniing weather saoulc be placea uncer COients

section oL the cata rorm, 1f tnese are tnought €O be important.

Secchil aiscs (photometers if availaple) snoula pe uUsec Dy ground
Craws To proviae an opjective measure Of actual wacter clarlty in

some inoex areas.

Survey Data Collection (AlSC sSee Appenaix VI)

Recora time survey began and enpea ana araw tlight path on survey
map. The flight path will, in general, rollow the coast line or

ineex areas.

Surveys Lrom Clxea wing alrcralt rnave oneen flown at altituces
ranging rram 300 to 1,500 £t ana airspeeds ranging from 80 to 140
knots {92 to 161 mpn). Use yvour juwgenent ana tine pilloc's in
determing sare operating altituces ana speeas (recora altitude znd
alrspeed usea in surveying sach 1lnoex area UNCer COmments secrtion

of aata form or on survey raps).

Conauct surveys auring times of low water (1l,e, towaras ena or eod
or beginning water or ilooc tice) wnenever possible to ensure
comparability witn results of past surveys., Addicional surveys
can be mace quring other tlae Stages Lo QeLEermine wnetner tnis

arfects survey results.

-16-



VII.

D'

HI

I.

J.

Recora fish school signtings, area or Spawn and commercial rishing

effort on survey maps,

Observations concerning weather, survey conditions, etc. snhoula

either be recordec on maps Or Cead ONto dicrapnone tape.

Please use standarc Sympols on maps to nelp eliminate post-season

COnfusion auring cata analysis,

Make sure that any pictures taken (tisn schools, spawn, Irisning
violaticns, etc.) are recordea on maps witnh film rell and frame

nurber s incluaing cate anc exact time.

The dictaphone can be usea to make any cetailec observations you
teel are pertinent - nowever, ope sure tnat ail scandara
observations are recorded On maps Uring rlignts te ensure tnac

tnis information is not lost,

After surveys are completed, tally numbers of small, meaium, and

large schools ana record in appropriate space on survey maps.,

Complete survey summary data forms upon returning using

information £rom maps ana dictaphone.

In-season Data Analysis (Also see Appendix VI)

AC

Computation or relative abuncance indices (RAI's; Herring Aerial

Survey Surmary)

-17-



Total Li1sh sSchool counts are to pe convertea té total rian
school surrace arez LOr €ACN waler Gepti classlrication or

eacn inoex area auring each survey aate.

Surrace area Lor eacn scnool 15 expressed as a multiple of
538 rc¢ (50 mé the maximum area or a "small" scnool 1.e. 1
R.A.I., = 538 rt2 [50 ]}, thererfore, total counts or eacn

size category are expressed in R.ACIL'S as follows:

G. Each small school = ) R.A.I.

o. Eacn meaium scnocl = 5 R,A,I.'s (approximate migpoinc
of size range 549 - 4,841 rcé [51-450 ré] is 2,690 rcl

[250 ™), wnicn is 5 x 538 ttl [50 r€]).

c. Bach large scrool = actual surface area/53§ rté (50

™) = numoer of R.A.I.'s.

The rollowing equation is useo to calculate total K,ALL,'S

ror each arec after eacn survey:

Total R.A.I.'s = (total number of small scnools x 1) +
(total numoer or mealum scnools x 3) + (total surrace area

[fté] or large schools/538 rt2).



B.

Computation of biamass (snhort tons of nerring present)

ll

Total R.A.I.'s for each inoex area auring each survey will
pe converted to eguivalent gport tons of herring using the

equation:

Bianass = Total R.A.IL,'s x Z*

a. A1l aistricts

1) Z = 1.52 st/R.A.I. Lor water oceptns of 16 tt(3
m) or less,

2) 2 = 2.58 st/R.A.I. ror water Gepths between 16
rc(5 m) ana 26 £t£(8 m).

3) Z = 2.83 st/R,A. 1., tne mean of all piomass
conversipn estimates previously attempteq, for
water aeptns greater than 26 rt {8 m) or if no
ceptn information is available,

*pasea upont 1983 analysis of all aaca,

Conversicn ractors can be moairlea later in the Sgason, ir

additional estimates are obtalnea.

Refer to cistrict ccastal charts to obtain water deptn

information (AYK Region).

. bl
1 snort ton = 2,000 1b = 0.91 mt

1 metric ton = 2,205 1lb = 1.1 st

-1%-



VIII. Pelated Studies and Considerations

A.

Helicopter surveys (Bristol Bay only)

l‘

Tnree important survey functions will be proviaed oy a

neliccpter,

Increasea assessment capaolllties by providing an

aircraft on the fishing grounds.

1)

Surveys can be tlown with less advance notice
anc increased rrequency witnout relying entirely

upon £lignts tram Dillingnam.

By condicting multiple surveys or selected areas
uwrougnout the acay ana at various tiae stages,
information can be obtainea on herring abundance

ana alstribution in relation To Coese I[ACLOLS.

Examination of repeatacility anc accuracy Of surveys

by aetermining daily changes 1n nerring abunacance and

distriputcion.

1)

Results of multiple nelicopter surveys auring
e same qday [see a, (2) above] may inailcate
whether there are "pest® time perlods tQ COnAICT
surveys (e.g. whetner herring move inshore

guring certain times of the day or otherwise

-~20-



become more accessible to being enumerated

tnrougn Surveys),

2) Estimates or scheool surface area may be easier
ana mere accurate using a nelicopter, since tnis
aircratft can hover above a school., (This will

alse simplliry pnotograpning sciools.)

o Greater apility to sample tish schools of gquestionable
species composition, since test Lisn Crews ana gear

¢an be transported oy helicopter to desirea locations,

B. Bigmass conversion estimates (Alsc see Appenaix VII)

Commercial purse seiners snould pe cparterea {using snort
tern vessel contracts or on volunteer basis) to capture
herring schecls whose surface area nas rirst peen estimated

by ADF&G aerial surveyors.

Close cooperation ana coordination must be maintainea
petween tne charterea seiner, his spotter pilot ana tne

ADF &G observers,

Surrace area ana tonnage estimates shoula ke abtained from
the commercial spotter pilot prior to astempts To capruare
scneols ror comparison witn indepenaent ADF&G observer

estinates.
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Whenever possible, water cdeptn at capture site shoula be

ageterminea from chartered vessel (i.e, from fatnometer ar

sounding line with leaq).

Upcn aelivery to buyer, a sample of the catch from the
school snould be taken to determine maturity stage, age anag

size.

t may be desirable to place an ADF&G employee aboard tae
seiner to aetermine water deptnh and temperature and to

obtain a sample of the catch.

Capelin Investigations

Surveyors snould record number anu size of capelin scnools
and occurrence Or SpPawning during roucine herring assessment

surveys,

If time allows, biamass conversion estimates may be made oOn
selectea capelin schools {see B. Biomass conversion
estimates). When chartering a vessel ror tnis, be sure the

purse seine gear is suitable for capruring capelin.

Close cooperation ana cooraination should be maintaineo

between surveyors anc the capelin project biclogist so tnat

samples or capelin scnools can pe obtained.
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4. Aoaitional aerial surveys ror capelin may pe reguired auring
or atter the nerring spawning season as time, personnel ana

funding allow,

_23_



APPENDIX I

Bering Sea nerring aerial survey incex area maps.






APPEMDIX III

 cnting T

Tnls cevice was prepared to nelp aerial surveyors estimate Surrace areas or
Lisn scnools. The distance netween the grid ana your eye {rocal polnt) is 8.5
incnes (216 mm}., Actual ctupe lengon is 7.75 in (197 an) . Tnis lengtn
aajustment of 0.75 1n {19 nm} compensactes IOr Tne cistance Demwaen the eye ano
rolaroid glassses tne aoserver wWears Whlll malntains an overals 4.5 in (216
nm) recal lengtn, Lengins of crid reference mar4s are glven uelow:

"_,L,J/ Area enciosed = &840 Fr? (450 o) = Mequm smoo) ac 1500 It altiuoe auy,
Area encioesa = 538 £t? {50 ) = mall scogml at 1500 fu altituoe onuy,

7
ANt

ACTUAL Lengtn O eACn §rid MaArX On oDotn axEs = 7 .

Ihe roliowlng is an example iliustrating now ground distances can be estinateaq
JB1NG tae S1lenting tuce:

l_ 8.5 : ’
_ 1,500 ft or .

457, m
a1titude

x (ground)

At 1,500 rc (457 m), the grouna aistance represented by we 0 - 1 xark on tne

gric (14 m long) = survey altitude X ( grid lire lengen )

signting tuce Local length

=457 mx _ldm = 30 m or approximately 100 rt
216 mm

For qguick rererence, the rollowing taple can oe usec:

Aoorosximate Grourgd Jimtance (Pt} from O

Survey

Altitudm TuD® Siges of

1fE) - 1 e 2 v  Diaweter 1 T
friels) 18 -3 28 A3 al -1 i 24
500 19 39 %8 74 97 133 19 28
7OQ 23 43 &a 21 113 162 EY 32
a0g 26 52 78 10Hb L13a 183 i3 a7
0 9 =3 ar uT 1af 208 1= ad
1100 35 7L a7 14 i7a 294 H- ] 31
1200 39 78 L1y 136 195 27a 19 56
13o “d a4 +28 H - 21l 301 38 -1e]
14Q0 a3 = 136 182 227 324 &3 EL
pa-iaiss A3 -4 leB 134 2sl e 24 63
1600 == 104 196 208 299 37! 26 T
1700 = 1140 163 229 273 393 28 -}
180G Ia 117 17 233 92 17 23 B3
t300 &2 133 183 246 308 ] 31 aa
2200 £ adQ -5 233 Ads Gl 4l 23
Z1Q0Q =1:] 136 ={»L 272 Ju0 85 kT a7
2200 i 143 Zis 283 3z7 k-3 a6 102
2300 - Y ] 23e 298 373 53 37 I8
2400 ra -1- 233 3it 339 k11 a9 111
zL09 a1 - 283 A2e ag o3 E58 [OX-}
2600 B H-E] 233 337 w22 &0 e 120

a2Teo a8 -1 253 30 »38 &25 - 12
2800 g1 182 2732 Ia2 =13 6ag L= [ ol
2900 B 188 -t 376 «7Q 71 .7 13a
Q00 p-Fr4 a3d 222 223 3-17 k1 &3 wad




Appendix IV
Clipometer
This instrument is used to determine the angle (A) at a known altitude (b)
rrom which fish schools {shore, etc.) are observed and measured. Actual
observation distance (c) and horizontal (ground) distance (a) of the fish
school (shore, etc.) fram the flight path can also be determined by applying
trigonametric formulae for the solution of a right triangle. All calculations

have been completed for various altitudes and are listed on separate tables
(Appendix V} .

Clinometer readings are usually taken with the right eye. It is of prime

importance, regardless of which eye is used, that poth eves are Kept open.

The supporting hand must not cbstruct tne vision of the other eye.

The instrument is held before the reading eye so that the scale can be read
through the priam optics which should face to the left. The instrument is
aimed at the object by raising or lowering it until the hair lire is sighted
against the point to be measured. At the same time the position of the hair
line against the scale gives the reading. Owing to an optical illusion the
hair line (crosshair) seems to continue outside the frame and is thus easily
ooserved against tne terrain of the object,

The left-hand scale gives the slope {observation) angle in degrees fram the
horizental plane at eye level. The right hand scale gives the height of the
point ©f sight fram the same horizontal eye level and is expressed in percent
of the norizontal distance,

Given: A = 90°-clinameter reading {90°-70°=20%)
o = altitude (1500 ft)
€ b a =Db tan A c = b/cos A
= 1500 x tan 20* = 1500/cos 20"
= 1500 x .3640 = 1500/.9397

546 ft (.1 mi) 1,596 ft (.3 mi)

a
The size adjustment factor compensates for the difference in size of a fish
school measurea at a greater distance than the actual altitude due to the
observation angle being cother than vertical, The factor is calculated as the
percent increase in sSize between a vertical observation and an observation of
XY,

e.q9. (bserv, angle = 20°; Altitude = 1500 ft; Observ. distance = 1596 ft
Using:
Ground Distance {GD)

GD = altitude x .032407 { constant = 7 mmgrid lipe length
216 mm (8.5 in focal length)
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APPENDIX II

Herring aerial survey data rorms,






1/ Incex Areanm:

HUS = Rughigail = Chpw COMCENTIng To western ot of Tvelivar Bay,
KX » Fulukak - wastern spit ar Tvacivad Bay co sASLRIN polnt of
Mecervix Bay,
KET = mpTArvik - eREtALT poanr of Mecervik Bay to Ragnc Hano Foant,
Bungvacoak Section
WK = punarvacTak - Rigot BAna Point to Ungalikthlox Poinc.
WL = Ungaliktnluc = Ongalikealus Pount to Ancnor Pount inclooing Susmut

l= PExellent (calm m glare)

2 = Gooo (lignt ripple, unvan lignoing, easy TO Bpot Ecroals)

3= PRir {ligDt cOGP, Kow glire of shaaows, Celstively easy tO apoc
Qe )

Poor (cougn sead, Etrong glace, aifficult to @pot acnoale)
Unul £ L&L BCLOTy

L

4/ NECer o LCDOoLE:

gyl = ies toan of epal to 538 re? {50 od).

manm = qr:.l.l::n.n-lm2 5318 £r? (50 ©f) cut less than of sqal to 4,841
£t {050 o) .

Large = greacar than 4,841 £12 (450 &),

1Y Corvermyon FACLOTS: {(MEIact to ChAMGE pending new cati)
1-1.52 s=/RAI (1.36me/RAIl) for wecer depthe of 16 L& (Jm) of lesm.

{
2 32,58 m/RAL (1.)4mc/BAL) for waCer ceptha DeCessn 16 £2 (S and 26 £t (Bam),
3 = 2,83 SU/BAL [1.57ec/BAL) for wacer ceptha greatar than if fr (@m).






BSH-CF/202 (Rev. 2/85)

HERRING AERIAL SURVEY DISTRICT SUMMARY

District Year
Biomass Estimal
Numoer Of SCRoOLS (5:; e =0
Flignt Incex Ha Cum
tate (Time) | begmowr Facing | Areas Heo Lg Pormula ’ Hi ’




BSH-CF/203

SHORT TERM CHARTER LIST
Year

~ade Seine Vessel COITID&TI_Y Aircraft

.etter Name L.Q.A. Captain & Tender Type Call Sign Freq. Pilot




L /204

HERRTNG BIOMASS CONVERSI JTIMATE VIORSHEET

Date

Time Location Survey Rating Observer(s) Aircraft
Airspeed Altitude % Cloud Cover Wind Water Clarity Tide Stage
Yessel Operator/Crew Spotter Plane Pilot
Tender Processing Yessel Company Fish Ticket Number
Water Distance School Surface Percent Maturity Weight Conversion
Depth from_%hore Area (ft2) Captured Stage oﬁ C%tch Factor (st/538 tt2)
(M st
ADF&G _
Aerial A= C/A X 538 = __J
Ground
Charter
Spotter
Yessel
Processar C=

Remarks:




DSIi—C ) HERRING BIOMASS CONVER ESTIMATE SUMMARY Y
School Surface 4
1/ ' .
Survey | Charter Water Area Es_t;itt?l} Tonnage Est. (st) - School Qatur1ty Landed
Date Rating Code Location | Depth ADF &G Spotter ADF &G Spotter | Captured [Stage |Weight | gy /538 1t2
(st)

V

1=Excel tent (calm, no glare)

Z=Good {11ght ripple, uneven 1ighting, easy

to see schools)

3=Falr [Vight chop, some glare ur shadows

relatively easy to spot schools)
4=Poor (rough seas, strong glare, difficult

to spot schools)
s=Ur factory



BS 206

HERRING INDCX A

~IOMASS SUMMARY

District Year
Milt
Bighkings Estinated Piomsss (G5t) By Likex Area
 Jsuvey Les . . Laily
ate  {Time) | Conil Mo, [m1) [T 4 MET MK ual. FLoH (1Y MG 1. H (83 4 Total

(913 } ]







1596 x .032407
51.72 It

At 0¥, GD = 1500 x .032407 At 20°, GD

48.61 Lt

Size adjustment factor 1 +32GD=-0"QD
x* GD

1 + 321,72 - 48,01
51,72

1+ .0601

1.060

This size agjustment factor must be applied to each measurement {length and
wigth) used in determing Lish school surface area.

20,000 £tZ2 (unadjusted for 0¥ observation angle)

e.g. 100 £t x 200 Lt ;
22,472 1t (adjusted for 20° observation anglie)

106 £t x 212 ft

o






APPENDIX V

Altitude conversion taples ror aerial survey calculations,
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Appendix VI

Tne following maps and survey forms illustrate recommended methods of
recording aerial survey data, Record all rish school and spawn measurements
in tne English system. Alchough, the metric system is preferrea for
scientific investigations, most observers may feel more comfortaple ana are
less likely to make errors in working with measurements in feet, miles, etc,
Englisn system units can be converted to mecric units later. Please conplete
naps and forms as carerfully and neatly as possible to avoid problems in later
interpretaticn. Hopefully the following examples are self-explanacory.
During actual surveys, please record any additional information you think

woulo be important and helpful to analysis of the data.
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Appendix VII

The following map and forms illustrate the recomendad method of recording
planass conversion estimates, Use a survey map to indicate location of the
school and purse seine set, In most cases, information will pe gathered by
ADF&G aerial cbserver(s), the commercial spotter pilot and the commercial
purse seine vessel operator. In some instances an ALF&G ground observer may
alsc pe present aboard the charter vessel., Hopefully, most catches will be
landed so that catch weight can be obtained during the unloading process,
Instances may occur in which (1) the net is ripped or fouled and catch lost,
or (2} the catch is predominantly spawnouts, cannot be sold and must be
released. In such cases biamass conversion factors will be calculated using a
catch weignt estimate provided by the spotter plane pilot or charter vessel
operator, Make every etfort to avoid such occurrences by contracting
experienced seine vessel operators and making arrangement with

ouyers/processors prior to conducting a biamass conversion estimate,
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HERRING BIOMASS CONVERS.

JTIMATE WORSHEET

Date .$//0/8C Time

Airspeed IL.L;LL- Altitude / S0of7 % Cloud Cover 75 Wind AVE S kA

-.50

Vessel F{L/ Seou - Operator/CreW  Sowes %)Ag_f;

Tender »ZO ;//)90;;
7l

Processing Vessel /Kr?f/e

Location {)JGZ -2  Survey Rating 2

Observer{(s)

Water Clarity Guodf

[E'.é#d/cz

Aircraft &/&%QEI_

Tide Stage Eéé;g__

Spotter Plane P/)‘/&CA]JZQ’.?P) Pilot \Snm'g/g \Smﬁf;

Company rpof .S,:c /e_

Fish Ticket Number / €525 3%

ADF &G
Aerial

Ground
Charter
Spotter

Vessel

Processor

Remarks:

Water Distance School Surface Percent Maturity Weight Conversion
Depth fm{mMisihore Area (Lt2) Captured Stage of( Ca]tch Factor (st/538 tt2)
e
/ mi A= 3750 f7° Y0 C/A X 538 = 2,87 J
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HERRING BIOMASS CONVERSI »TIMATE SUMMARY Ye 785

BSH-L.  .J5
School Surface g
1 g - .
Survey Charten Water Area Est. (ft2} Tonnage Est.(st) School \Ijaturlty Landed
Date Rating Code Location | Depth ADF&G Spotter ADF&G Spotter | Captured |Stage |Weight | gi/538 te2
(st)
5’/5[ 2 A /OG-7 | ~ T | 500 g Q0 20 25 /00 {;\).PQ 23 225
5//0 2 A U&L-F |~2e47| 3750 | 4000 s SO 20 ‘RPQ 20 | 28y

1/ 1<Excellent {calm, mwo glare)
2=Good {1ight ripple, uneven lighting, easy
to see schavls)
3=Falr {ilght chop, some glare or shadows

relatively easy to spot schools)
4=Poor (rough seas, strong glare, difficuit
to spot schoois)
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