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The Chugach Eskimos of Frince William Sound relied
primarily on the ‘bidarka, or kayak for transportation.

Lunting and trading parties would often travel long

distances in an area that is known for its changeable

weather and often dangerous sea conditions. In order to
deal with these hazards the Chugach developed a
sophisticated system of sea routeg, portages, and cognitive
and sncial structures that allonwed them to travel with a
remarkable degree of safety and predictability and which, in
turn, became one of the most important integraéing faorces in
their culture.

Cne oﬁ thg central nondes of the travel system was the
Weatherman, a specialist whose job was to determine if the
weather would hold long enough for the party to reach their
destination (a period of from two to five days) ané to set
the course, taking into consideration .the relevant wind,

current, and swell factors. The Tieatherman was one of the

nost important members of the community, and the 1lives of

many men could depend on him. Unfortunately we know very
little about who the weathermen were or how they operateZ,
Cne onf the only references to the Weatherman is in TFirket-
fmith (19££:115) who.states that
Cn hunting excursions there was always a ‘"Weather
Propret” who was not a shaman btut an old man of
great experience. Ye was calle? [a'tcuxte, 1i.e.

"shy person" and used to advise the chief, who
wnul:d then tell the hunters what to So.
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Aside from this briéf guote, nearly all that we know
qboﬁt the weathermen was collected during the ARCSZ 14(h) (1)
survey in 1972 and 1972 through interviews with many of the
nlder residents of the area. The last known fieatherman was
HakarkaIChemowitsky, who died in the 194rs. lakarka was thke
chief of Angik village on Hawkins Island, was the main
informant for Birket-Smith and de Laguna during the Canish-
American Expedition of 1933, a?d was nne nf the best known
characters in local history. While no one today can predict
the wéather as well as Makarka d4id, there are severél people
still alive who are familiar with the principles of the
system and have seen it in use.

Cecause of tricky currents, daﬁgerous coasts, and
variable sea conditions, bidarka travel almost always fol-
lowed fixed, well defined routes. Cne of the basic prin-
ciples of the travel system was to maintain a variety of sea
routes. and portages so that travelléré could usually pick a
:easbnably safe one under almost any' given conditions. A
good example of this can be found on Hinchinbrook Island.

During the latter part of the nineteenth century, an3
possibly earlier, one of the main sea otter hunting areas of
the region was found off Honk Point on the outer shore of
Dinchinbrook , Island. ~The otters were harvested by large
'cnoperative‘hunts involving up to 20" bidarkes (5" men}.
iunters Ffrom various parts of the sound would gecther ot

Cnswell Tay on the 2astern end ol the island, corpure



scouting reports and plan Eheir strategy while the %cather-
man vould go off alonz or with a few app;entices' to  study
the signs.

First, he would lie on his back, often for hours at a
time, studying the speed, direction, and shape 0of the
clouds. The VWeatherman knew that the winds 1in the lower
atmosphere carry today's weather, but it is the winés in
the upper atmosphere that determine the movements 'oﬁ large
storm systems. Next he would take his bidarka offshore ang
study the size and direction of the swells. This was often
very complicated. Storm systems can send large swells great
distances. Cetermining which swells were important and
which were not took a great deal of experience. One of the
most important things  he noted was the rate of change of
the swell pattern over time. -This.would allow him to intuit
the direction and magnitude of stﬁrm movements. Finally he
would note more familiar signs such a2s the amount of dew,
the color of suntise and sunset, the behavior of birds ang
insects and unusual tidai activity. Then he would decide if
the weather would hold long ennugh for them to reach their
iestinatiun.i If the weather would be g&oé,'they wou}d Cross
Strawberry Point on a short portage (to avoid 'dangerous
breakg:s.off_thé tip of the point) then paddle to Hook Point
and reassemble fﬁr the hunt. If the weather was gniﬁg to ke
bad, thay would pnrtdge along a trzil from "oswell Zay to

I'nok Foint.



ambady  HSels 0000 el

iy

“In all there were threé maintaine”d portages on Hinchin-
brook, and others on liontague and Hawkins Islands. Past of
the trails had shelters at convenient locations, and all
were designed so that the energy expended in portaging was
as close as possible to that involved in paddling.

while the Chugach made occasional trips to EKndisk 1Is-
land, the FKenai Feninsula, Turnagain Arm, and Yakutat, the
longest :egularltrip they made was for seazl and otter
hunting at Kid2leton Island, €€ nm {nautical miles) south of
finchinbrook Entrance. The successful sailing of this
roukte was quite an accomplishment, reguiring accurate
weather predictions and careful navigation. Middleton Is-

land is 1low, about 1CJ feet high, and the maximum distance

‘at which it is visible is abnut 10 to 12 nm in good weather.

The cur:eqts-in the area are strong, and must be well under-
stonod to avoid being-thrown off course. If the island were
missed by more than 1€ miles, it probkakly would not be
found. |

Ghen a trip to Middleton was planned, the party would
assemble at MNuchek in Port Ctches and go through the wusual
prueparations and wehthe} predictions. The.trig would take
about 40 hou:s in gaond weather, and the men would rest by
lashing the@r bidarkas toga2ther. There is a strong south
running cufrenﬁ coming out pf Finchinhréok Lntrance . thch
cnulil Eelp them Ffor about half of the trip. Cnce past the

kalfway mark, however, the current begins to set csouthwest
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at one to two-and-a-half knots. 1In arder to reach their
tirget, it was necesséry to aim for a spot about 1% hm to |
the east of the island. The hunting at Fiddleton Island was
gond, but it had_one distinct disadvantage~- once they got
thera they could not get back, becazuse the currents were ton
strong. 7“0 get back home, they had to paddle 60 miles east
to Kayak Island, then north around the sound, mzking the
total length of the trip about 256 miles (Fig. 1).

The maior légs of the vovage to and from NHiddleton
would ke done at night in clear weaﬁher. we have nnt been
able to dztermine the exact nature of the navigation methad
used, but it seems similar to that used by the Polynesians
{Lewis 1975). -Each leg nf the route would Be markesd by fol-
lowing a series of stars as they appeared on the horizon.
then the wind was strong, they would apply a correétinn fac-

' !
tor to account for the addtional drift.

II

- tthile I was conducting an interview with a man who héd
been on the last: biﬂarka -éxpeﬁitioﬁ to MHiddleton around
1215, I begen tn feel that there was a great deal more to
the travel system than was apparent on the surfece. “%hat
would happep”if you got caught on the open scz in tad
weather”, I asked.  "They  diadn't éet caught™, he
repliod, "kscause aof the Ueathermah." Fe added  later that

only a few peopgle 2ver Arowned in their bidarhas, ané thay
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were usually young men of little experience who did not
listen to the ¥Weatherman. After living in Prince William
Tound ior a summer I came tn apprazciate the violent and er-
ratic nature of the weather and I attempted to visualize the
proceecures the weathermen used, but without much success.
I decided that the most important thing was to try to under-
stand the problems the wezthermen were having to Jeal with.
I looked up meteorological summaries for the area with in-
fomation on average precipitation and wind values, but I
found them to be éractically worthless because of the. large
;ariances involved. What was needed was a2 more dynamic pic-
ture of what the conditions in Prince #illiam Sound were
like, so I decidgﬂ-to.construct a Monte Carlo simulation of
the winds ané currents of the area.

The 1idea behind the simulztion was very éimple. hat
would happen if Qou cast a bidarke adrift somewhere in the
saungd? Ithere would it go, ané Qhat are the protatilitics
that it would encounter potentially dangerous conditions?
Thel'cdurse of a Zrifting vessel naturally deperds on the
speed and direction éf the winds and currents in the: area.

"

The Jdangerous conditions that might be encountered would be

_ ko run aground, or get caught in high sees or fog. Per-

forming a  simulation ‘'0f this type helps to quantify the

- nazacds conlronted by the %eathermsn. The null bhypothesis

is ‘that the Chugach could not predict the weather, znd thu

n

the tisirming of voyages was ossentially randomr,
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The simulation involved the Enllowing stepns., (1)
Initialize the coordinates of the c¢raft tn the selected

starting point. (2) Select at random the wind speed and

i)

direction for that leg aof the journey from a table of wind
srobabilities f£or that month. {?) Set the current speed and
direction, cdepending on the craft's location. (4) rétenmine
if high seas or fog have been encountered. (Z) Campute the
new pnéitinn. (56) Cetermine if the vessel has been run
aground. (7) If high seas, fog or land have been encoun-
tered, terminate the vnyage and return to the starting
point, otherwise advance the éate and continue from step two
(Fig. 2).

The program to c¢onduct the simulation was written in

FCRTEAN IV and run on the UACE Honevwell System &6 computer.

A total of akout 19,7380 voyages were simulated, using dif-

Eerént starting points, wind data from differcent months, and
&ifferent. drift rates. Criginally the length of each cycle
was set at one day,‘but since thé bidarkas had the unfor-
tunate hakit of sailing through islands (because land check
isn't made un£i1 the end of the cycle), it was hecessary' to
redquce the cyéle time to six hours.

The wind data for the simulation was taken from the

Climatic &tlas of the Cuter Continental Shelf Waters and

~J

Coastal Tegions of 2lashka, Vol 1 (Trower, et al 1577), in

Ly

the htlus, wind ontscerévations from "iiddleton iIzland

]

cther

n

locutinns are summarizsd by months, aiving the grobatilities
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of w}nds occuring in © force ranges and P directions (Fig.
2. The data in each table are compiled from three tn five
thousand observatinns ané can be taken to ke reliaktle for
the past five to ten years. For the purposes of the simula-
tion the winé probabilities were arranged into two side-by-
side 1x135 arrays, with the directions (in radians) in one
and the magnitudes (in knots} in the other. If there was a
four percent chance of a2 wind out of the northeast a2t 17
knots, then the vector would be entered four times into the
arrays. To select a vector, a random numbef, M, bhetween 1
gnd 107 would be generated and then the M¥Mth member of the
arrays would be read (see program in appendix RA).

Two 'of the chief hazards of travel in this arez, high
seas and fog, are functions of the wind speed. I the. wind
speed is greatef than 20 knots, then bidarka travel becomes
difficult and dangerous. The occurrence of fog depends on a
numbar  of meierological factors, but overzall if the win3
speed in less than 5 knots, then the chance of fog is abhout
17%. If the wind speed .is greater than 5 knots, the chance
of foy is about'éﬁ. | -

There are several possible érnb1ems'§ith the winéd gata.
The Efirst is shallow time depth.. The datz were compiled
over a rela;iﬁeiy short time span. While they should be
reasonably accurate for a perind eﬁﬁenﬁing back zhkout to the
turn ol the c;ntury,'they may not apnly for earlier times.

rrom historical recor.?s it agp2ars that the weather in the
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arez was more severe at the.time of first contact than it is.
now. In this case the results of ﬁhe simulation may not bhe
accurate. The simulation Aoes not deal with probfems csused
by dangerously large swells from distant storms, ot with
waves cauvused by current or current/swell interactions.
These can nccasionally produce spectacular and -extremely
dangernus conditions, but there is not sufficient data to
include them in the simulation.

It can be argued that the temporal autocorrelztion of
meteorological pracesses croduces a seguence that 1is not
random from day to day. In fact the original selection of
one day as the cycle time was a deliberate attempt to
provide a middle valuc for this parameter. The reduction of
the cycle time to six hours may have produced an amount of
autocorrelation which 1is értifically low, but work done on

similar simulations, such as that by Levison, Ward, and ekt

(1976) - in Polynesi2 seems to indicate that as long as the

number of runs is sufficiently great, then accuracy. should
not be unduiy affected.

The current daté vas taken from the U.5 Conast Filot
(1272) and was cross checkedlwith 1ncal residents . recaﬁse
0f the large amount of tanker trafflic in the aréé, the data
on ninchinbshnk ﬁntrance' and tiddleton 1Island is guite
reliable. "There is a  current running nut of the entrance

at one to two knots, Szpen South of the

o,
e
=]
[19]
=
3
rr
-
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r
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b
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entronce the Alaslke Current garallels the coast, varying
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somevhat in location and intensity with the seasons. At
l'iddileton Island the current sets southwest at 1 to 2.5
wnots., Petween Middleton and Kayak Islands, very little
deta is available, because most boats travel north or south
of this line. According to general current charts For ths
region, this route is near the edge of the. current. If
this 1is true, it could complicate navigation by reguiring a
bow shaped route around the current, which would be ton
strong to paddle against. We will need more information in
order. to clarify this problem.

The simulation assumes that the bidarka moves with the
water it is in. Eecauge a bidarka is small and 1low, it
would not act like a sail. The spee=d and dizection of a
wind induced drift current depends on the direction and mag -
nitude of the wind, the eddy viscosity of the water, and the
latitude. .Eecause of the Corinlis effect, 2 6arift current
will not move in the same direction as the wind. In the
northern hemisphére the current at the surface will ten2 to
drift 45 degrees Lo the right of the wind in ocen  water.
This is part of a phenomenoh known in oceanography as the

Ekwman Gepiral. The velocity of the current is proportional

“to the wind speed &and the latituds and is generally 1/29 to

1720 of that of the wind (Fairbridge 1964:587). This is con-
firmed by observations of.-navy survival rafts whizch: Arifted
ut 2% of the wind spuzed in fair woather and °0 in = gale

(Lee 1265:92).,  In shallow water, btottom fraiz cin - reduce
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thesg values, and coast lines can redirect the energy of the
currents in various .ways, but overall these should not be
serious problems in this area.

o com@ute the nev ponsition of the bicdarka, the wind is
rotated 225 degrees, then scaled to 37 of the wing speed
times the number of hours in the cycle. Thus if there was a
north wind at 18 knots, the craft would drift snuthwest 1.9
nm in six hours. The actual computation involves converting
from polar to rectangular conrdinates, Plotting the new
Fosition, then adding the current-vector in a similer ranner
{except there is no 45 degree nffset).

Rt the ond of every cycle the program checks to see if
the Lkidarka has run aground, This was accomgplished by
dividing the nautical charts for the area into a series of 1
niE sguares. If a sguare contained land it was given a value

ht

nf 1, otherwise it was given a f. The Gata were acrranged in

v
o,
ja ]
-
E ]
o |
]
(2]
(o]
]
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“and the craft's position was checked sgainst

The results of each voyage were output onto a file,
listing the number of the'voyage, how long it lastes, the

reason for its termination, and its final pesition. 2n
upper limit of 28 cycles was placed on each voyage to avnid

indefinitely long trips. 'ruring the early stages of the

ter they

{u

simulaztion the voyages were run in sets of 2375; 1
*

welre run  in sets ol 1006, The starting points for rhe

drifte ware finchinkrool Cntrunce  and I'igdleton Tzland.
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fince t:n2 results were vefy similar, only the first will be
discusse:z.

Th= results were gquite surprising. fThe main path of
the drifzs was south, then southwest, as was expected (Fig.
4) . Thz prevailing currents were by far the most Jdominant
influencz in the direction of tfavel. WYhat was not exgected
was ths= large Jdiffercnces in the rates of termination and

the re

fa

s=ns for terwmination for different months (Fig. ©&).

Furing CJuly, over 59% nf the voyages terminated within twe

days, anc 7£% failed - within four days. In tMarch 25.5%
faile@ in one day, and 97.5% in two days. In November T0.E%

failed in one day and 9$¢%

Curi=ng July 76G.5% of

failed in two days.

the voyages terminated duec to fog,

24% due ta high seas, 14% ran aground, and 11% went longer
than 20 c¢rcles. 1In March 71% ran into high seas, 15% encon-
tered foz, and 1% ran aground. 1In November .£2% got caught
in high =zeas, §% encountered fog, and 12% ran aground (Fig.

G).

-3

he stecpness of the curves anéd the variations Efrom

month tc ronth were much greater than we anticipsted. The

}

simulati

= in gencral tends .to male Frince %Williazm Sound
look liks 2 Fairly horrific place to sail. Well, is this a

reasonat’l2 picture of the situation? I would say yes, tut

with & Zzw gualifications. The guestion returns to tho

(=

Teg
-

(1]
-

0]

temgoral  z2utocorrelation of metearnlogical =zrece

conson $:irind for weather cycles in the area, such sz the
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passing of a storm system, seems to Le about three to five
Jdays. If bidarkas were indeed launched at random, then the
simulation should give a good approximation of the rates and
reasons for termination. I'owever, if the time of launch
was itself a probability funcion of the movements ol weather
systems, for example if trips were usually. taken between
storms, - then the survival rétes could rise considerably.

The Chugsch hunted year round, and were almost never caught

.in storms. This indicates that the accuracy of their

weather predictions was probably on 2 pat with those of
modarn weather forecasters.

The importance of accﬁrate predictions to these people
should not be underestimated. Mﬁst of their activities in-
volved the use of bidarkas. The work of PRirket-Emith (1%E3)
and de Laguna (196E) shows that the Chugach culture was
uniform over a fairly large area, and was gquite stable
through time. Most of this, I think, can be attributed to
the regularity of travel within the area, which was made

possible by the sophistication of -the travel system.



APFENLCIX A

1G*2RUN 2VECTRI"CS" ; LAWD" 27" ;CUTPUT"6G"

20 *
38 * EIDARKA I
4C * A PRGGRAM TO SIMULATE THE RANDOM DRIFT OF
80 * M DIDARKA IN PRINCC WILLIAM SOUN
66 CIMENSION WINDR(150) ,9“INDT(1G0), LPND(I“G 16@)
72 REAL LAT,LCNG,LATC, LCHCD
gn *
@0 * INPUT WINLD PROBABILITY TAELE
130 READ (5,26) {(WINCR(I),WINDT(I)),I=1,1CC)
119 29 FORMAT (1X,F2.0,1X,F4.2)

12¢ * INPUT LANLC ARRAY
12@ READ (27,36) ((LAND(I,J),Jd=1,47),1=1,88)
140

50 *SET THE VOYAGE CYCLE COUNT, INITIALIZE POSITION
16% CO 1360 K=1,1000
179 * COGFDINATES OF STARTING POINT AND CRAFT ARE INW DECIHAL LCEGREES
18C LATD=60.2833
190 LONGD=146.880
200 *
219 * ESTAPT THE VCYAGE

22 O 99 L=1,3¢C
230 * '
240 * PICK WIND SPEEC AND CIRECTION

250

ot
350

2 M=RRNDT(%9.)

260 IF (t.LT.1) GO TO 2
279
£5 * RCTATE AND ACCOUNT FOF CCRICLIS EFFECT
290 * DIFECTIONS ARE IN ERADIAUS
308 T1=WINCT(l)+2.36
316 IF(T1.GT.6.28) GO TO 17.
220 GO TO 15 '

330 17 T1=T1-6.28
340 +

. 350 *CALCULATE WAVE DANCER
360 15 IP(WINCE(!!).GT.26.) GO TO 7
370 *
280 * CALCULATE FOG CANGER
296 IF(WINCR(I').LE.S.) F=17.
4CG IF (WINCR(1}) .GT.5.) F= 5
410 C=TARDT (100.)
420 IF(C.LE.F) GO TC 9
430 * :
440 * SCALE WINE CRIFT
450 n1=w1u:n(n;*.1a



470 * SET CURRENT SPEED AND CIRECTION
480 IF(LATD.LE.60.16) GO TO 13

49C R2=6.

500 T2=4.71

510 GC TO S

520 13 R2=10.

5239 T2=3.93

545 * WARP FACTOR SIX MR. SCCTT!
SE( * :

560 * MCOVE BIDARKA

570 5 Y1=R1*SIN(T1}

580 Y2=R2*SIN(T2)

590 Y=(Y1+Y2)/60.

600 ¥%1=R1*COS(T1)

610 X2=R2*CCS(T2)

620 X=(X1+x2)/60.

G300 LATC=LATLC+Y

649 LONGL=LCHNGD-(X*2.)

650 * '

660 * HAS THE RICARKA RUN AGROUNC?
676 M1=INT((68.7-LATD)*58.)

680 N1=INT({(147.165-LONCD)*50.)*.5)
690 IF(K1.LT.1)GO TO 99

700 IF(N1.LT.1)GO TO 99

71C¢ IF{(LAND(M1,Nl).EQ.1) GO TO 11
720 95 CONTINUE

720 * TIME UP

740 LAT=LCEG(LATD)

750 LOWG=CEG (LONGD)

769 L1=0

770 WRITE(6,190) K,L,L1,LAT,LONG
780 GO TO 18998

790 * '

8GO0 * VOYAGE TERMINATES DUC TO HIGH SEAS
81¢ 7 LAT=LCEG(LATD)

‘820 LOIG=DEC (LONGD)

B30 Ll=1

€43 WRITE (6,160) K,L,L1,LAT,LONG
250 GO TO 16090

fan * : :

870 * VCYAGE TERMINATES CUE TO FCG
BR0 @ LAT=DEG(LATL)

£96¢ LCNC=CEG (LCNGE)

9GA Ll=2 -

919 WRITE (6,100) R,L,L1,LAT,LCNG
g20 GO TO 168¢

020 % 2

040 * VOYACL TEFMIMATES CUE TC LAULINC
950 11 I.AT=0LC(LATE)

€450 LOWCG=CEG(LCNGL)

$S70 Ll1=2

96" WFITE (6,1C0) K,L,L1,LAT,LONC
gar GO TC 124G -

1GGH 30 FORMAT (4X,471I1)



191¢C
l1ez2d
1930
1045
1659
1650
1876
1een
1690
1109
1116
1120
1130
1148

168 FCRMAT (I3,5X,I3,5%,I1,5X,F7.0,2%X,F8.0)

1008 CONTINUE

STOP

ERC

*  PUNCTIOI! TO CONVERT FRCHM CECIMAL DEGFEES TO CEGREES.MIMUTESSECCKT
FUNCTION LCEG(I.ATI])

REAL LAT1,MIN,MINA

POS=INT (LAT1}

MINA=(LAT1-POS)*60 )
MIN=INT(MIKA)

SEC=INT((MINA-MIN)*60)

CEG=(POS*10908)+ (MIN*106)+5EC

RCTURN

END



