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Some Considerations regarding the Use of Drift Envelopes
for the Investigation of Surface Ocean Currents,
with Special Reference to their Quality
as Compared with that of Drif't Dottles
By
Shégo KASAHARA

Abstract

With the aim to study on the quality of the drift envelopes as a measure
for surface ocean currents, a series of its release experiments were carried out
off Noto Peninsula, Japan Sea, in the springs of 1955 and 1956, in addition to the
liberation of conventional drift bottles.

I. The drift envelopes used in 1955 were made of vinir cloth Q.01 mm thick
and sealed up by the single process of high-frequency electrical machining with
a post card as well as a small steel ball as a weight inserted. These envelopes
gave very unsatisfactory results.

II. The envelopes used in 1956 were made of vinir cloth 0.1 mm thick and
sealed up by the double process of high-frequency electrical machining with a
post card and without the steel ball inserted. The results obtained are summa-
rized as follows.

(1) Rate of recovery was 33.7 percent for drift envelopes against 56.1 per-
cent for drift bottles.

(2) From X3-test, no significant difference was apparent in the frequency
distribution of recovery by 10-day interval between the envelope and the
bottle in five out of six operations.

(3) Inspections into the frequency distributions by time and by area of
recovery as well as the estimated drift speed brought to the supposition that
the envelope may be less influenced and less disturbed by wind stress than

the bottle.
ill. It is thus concluded that the drift envelope, when made of vinir cloth

the thickness of which is more than 0.1 mm and sealed up by the double pro-
cess of high-frequency electrical machining, would hold effective for a consider-
able long-period drift (viz., of three to four months) and that the envelope may
yield a more reliable estimate of surface ocean currents than the conventional
drift bottles.
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Table |. Recovery of drift bottles and envelopes by dates of release.
(1) Released on April 12 along the NNW line off Unyt

Station Drlft bottle Drift envelope
number - roents
of release Number Number P:thciinta(.)gfe Number Number Pig E?Ontgfge B/A x 100
osition of of of of
b released recovered rec?Xe;ry released recovered rec?]\?i)ery
I (5M off) 30 22 73.4% 50 19 38.0% 51.9
2 (10 m ) 29 14 48.3 50 25 50.0 103.5
320 ) 30 14 46.7 49 19 33.8 53.2
4 (30 n ) 3 14 46.7 50 12 24.0 51.5
5 (40 ) 30 13 43.4 50 6 12.0 27.7
Total 149 77 Mean 51.7 249 81 Mean 32.5 62.9
(2) Releaced on April 21 along the NNW line off Unyt
1 ( IM off) 30 18 60.09 50 18 36.0% 60.0
2(6 m ) 30 15 50.0 50 23 46.0 92.0
3(1L ) 30 23 76.6 50 19 38.0 49.6
Total 90 56 Mean 62.2 150 60 Mean 40.0 64.2
(3) Released on April 28 along the NW line off Osawa
1 ( 2M off) 30 21 70.0% 50 19 38.0% 54.3
2 (7 nm ) 30 15 50.0 50 15 30.0 60.0
312 ) 30 16 53.3 50 14 28.0 52.5

Total 90 52 Mean 57.8 150 48  Mean 32.0 55.4
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(4) Released on May 5 along the NNW line off Unya

Station Drift bottle Drift envelope
number T ~ Percentage Percentage
of {?i?ase Nug}ber ‘\Iugquer ratio of Nug}_ber Nugnfber ratio of B/Ax100
position released recovered recc()ge):ry released recovered rec?}g:rv
( 1M off) 30 20 66.7% 50 13 26.0% 59.0
2(6 ) 50 2i 70.0 50 15 30.0 42.8
311 ) 30 14 46,7 50 24 48.0 102.8
Total 90 55  Mean 61.1 150 52  Mean 34.7 56.8
(5) Released on May 16 along the NNW line off Unya
L (1M off) 30 12 40,09 50 14 28.0% 70.0
2(6 v ) 50 21 70.0 50 23 46.0 65.6
3L ) 50 15 50.0 50 1¢ 36.0 72.0
Total a0 45 Mean 53.3 150 56 Mean 37.4 70.2
(6) Released on May 21 along the NNW line off [;nyu
1 ( IM off) 50 20 66.7% 50 T 2209 35.1
2(0 n ) 30 17 560.7 50 16 32.0 56.4
3o ) 30 11 36,7 50 13 26.0 71.0
Total 90 45 Mean 53.3 150 40 Mean 26.7 50.1
Grani total 599 336 Mean 6.1 999 337 Mean 33. 60.1
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A (R 40E) X ERER (R 128N W REIL T, BHEANDETEDHIGL DLW TARD &,
Table 2 DX 351705, ZiUC XD X iphil, EREEOERORBELSEREBEREZR LTV 50,
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Table 2. Recovery of drift bottles and envelopes by locations of release and by
localities of recovery.
(1) Drift bottle
Localities of recovery
Total
Loce}tion nurmber ?f Yamagata
o recovered . , .. Pref. Nyudo-zaki Japan Sea . ies
Ishikawa Toyar N t. Tsuga Pacif
release bottie | Ihlva Toyama e R TSRS emter  fpwnm o T
zaki
~Off shore 1 0 33 8 S 1 11 15
! 77 N - [
| region 139% 53.29% 10.4% 13% 33.8%
J’Coastal 20 13 57 35 24 9 18 13
¢ 259 — S e
| region 35.59 3559 9.295 359 12.09
(2) Drift envelope
Localities c)x; :récovery D ;j
Total i - - S
Loc;{tioq numhber 3{ Yamagata
of recovere - - Pref. Nyudo-zaki Japan Sea es
Ishikawa Toyama Niigata ¥ Tsugar Pacif
release  envelopes SPlref‘.’V l:};ef . Pref. Nyugo- ’l'app;zaki }(I:gii;iodfo C;;nne‘; Oclez:xcl
zaki
{Off shore 0 0 25 20 I 1 12 2
/ S1 [ . — LS .
| region 0.09 67.9% 15694 1.29 1739
Coastal 68 11 51 52 26 10 27 i
} 256 [ - \_
| region 30.99% 40.2% 10.29 3.99% 14.89
Table 3. Some examples of long-distance drift.
(1) Off-chore region (Released on April)
Station Drift bottle Drift envelop
number of e s
release Place of gi"cttl;?liteed Drift Place of gfftzl:ril 2t3ed Drift
position B ”recovery of drift period recovery of drift period
1 ( 5M off) Kashirpa Dift., 725 (M) 134(day) H.igashits-ugaru 340(M) 29 (day)
Ibaragi Pref. Dist., Aomori
Pref.
2 (10M off) Kudé Dist,, 340 48 Nichitsugaru 280 27
Hokkaido Dist., Aomori
Pref.
3 (20M off) Kitatsugaru 280 31 Yamakoshi 420 91
Dist., Dist., Hokkaid6
Aomori Pref.
4 (30M off) Kachima Dist, 725 96 Kitateugaru 270 50
Ibaragi Pref. Dist., Aomori
Pref.
5 (40M off) Kachima Dist,, 725 83 Muroran City, 380 110

Ibaragi Pref.

Hokkaido
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(2) Coastal region
Date of Drift bottle Driftienvelope
Estimated . Estimated .
Place of . Drift Place of ; Drift
1 y . s "
release recovery gf?g;}f period recovery gf?ﬁgf period
April 21 Yamakoshi 420 (M) 89 (day) Kisennuma 520(M) 73 (day)
Dist., Dist., Iwate
Hokkaid6 Pref.
April 28 Yamakoshi 415 72 Yamakoshi 420 67
Dist., Dist., Hokkaido
Hokkaid6o
May 5 Kamikita Dist.,, 415 54 Miyako City, 470 61
Aomori Pref. Iwate Pref.
May 16 Kamikita 420 86 Shimokita 335 61
Dist., Aomori Dist.,
Pref. Aomori Pref.
May 21 Kunohe Dist., 430 80 Tomakomai 415 46
Iwate Pref. City, Hokkaid6
30 f
(1) Released in the off-shore region, April 12.
20¢ Drift bottle ~ ® °
A . Drift envelope  Xe = m mu X
10} ¥ \
\ X=X .
N eS0T N g \*---x/°\o/"
50
(2) Released in the coastal region, April 21
40 to May 21. (Total of five operations)
L
Drift bottle ~ ———®@
30t X
Drif't envelope ¥—==——==X
z)‘\\
,x’ >
20¢ \\
\./'\ x\
e, * °
10 AN U
® \ x
o\’/l’/ \ ___x\x\ _

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110<

Days after release

Fig. | Change in number of recovery with the lapse of time.
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Fig. 2 Showing the relationship between the period and the distance of drift.
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(5) Released on May 16 along the NNW (6) Released on May 21 along the NNW
line off Unyl line off Unyt

4 B 12 BHEEA LIBA NNW 40 EOMAERD O TIL (Fig. 1—(1) , ML bZOEIEHEN
HEFE—TH D, AR 16 ~20 HOBIC b oL dEEE (F & U THEEER~FIRITEE RERH)
L, 0%, RACEY L, 30 HUBREAMTEI L Th5, RERTHRALLIOY —$FELTLD L

(Fig. 1—(2)) , B TIEEAR S HEIC 32 L BB I RAEERARMEOHES, H5\
EREHER) , RWT 16 ~20 HOMIKE K, ZDBIIRAEDP L T5% BUBCHRBIhchDilse
RIEED 109 Cifcio\ e MHHEETIREHE L 3R E D, RAEBCHRBEINS DRIETHEOS
AD L5 CHETIL/aL, A0 B COMMITHRATEE L UREIh T3 Z 223D, £
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2T, R & BREEC oW, AL THLEIET S ETORIREND LN E 5 e X2 REE
B TSR L7,

ZOBE, EEREEIE LB, EREED DAER F CORRYEERS & Lic,

% (Br), WBMEEY (B) & L, RABOKEMHIX 10 HEE L L, Cy CuCn THbT.
BA BN D EIERIEONCEIED Lok A2 TRICR T,

1k (4 A 12 BRA) 82K (4420 BEA)
Cy C. Cs Cy Total C C. Cs Cs Total
B; 27 28 4 5 64 ‘ By 11 13 4 3 31
Bo 36 26 8 4 74 B 4 13 5 6 28
Total 63 54 12 9 138 ' Total 15 26 9 9 59

2=2.08 X2=4.23



EIEHRET B bR D EERHE L R EEH O SR T ov T — 163 —

IR (L AZBHEA) %451(5555?‘"/\)
C] Cg C:} Total C] Cg C:s Total
B 27 5 3 35 B, 13 § 14 35
B, 8 7 3 18 B. 6 5 17 28
Total 35 12 6 53 Total 19 13 31 63
X2=578 X2=2381
g5 }k (5 B 16 HEZEA) aa(\’" (5 A2l EL/\)
Cy C: Cs Total C, Ca Cs Total
B, 25 7 I 43 B, 20 2 2 24
B. 26 10 11 47 B. 9 5 8 22
Total 51 17 22 0 Total 29 7 10 46
X2=0.37

N=3 : Pr{X*>71.81}=0.05
N=2 : Pr{X2>599} =0.05
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Table 4.
(1) Off-shore (Released on April 12)

Estimated mean speed in the drift of bottles and envelopes.

Station number

of release position

Drift bottle

Drift envelope

1 ( M off) 9.6 M/day 10.2 M/day
2 (10M off) 6.7 9.2
3 (20M off) 7.7 9.2
4 (30M off) 10.3 11.0
5 (10M off) 3.0 21.6
Mean 11.6 12.2

(2) Coastal region

Date of release

Drift bottle

Drift envelope

April 21 7.2 M/day 5.7 M/day
April 28 11.0 9.6
May 5 8.5 7.0
May 16 8.0 9.1
May 21 0.7 5.9
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SR E AT VI DR D 10% LT Th b, ZHEDONTH Rk LTWeDik =<
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Table 5.

(1) State of the post card in the drift envelope when recovered.

Date of Dry and not Wet or damaged

relea§§ damaged atall g}livgc%;gex?etratlon Unkrrff)ivn Total
April 12 56 (81.5%) 14 (17.3%) 1 (1.2%) 81
April 21 50 ($3.4%) 6 (10.0% 4 (6.6%) 60
April 28 42 (87.49) t(8.42) 2 (4.29) 48
May 5 45 (86.5%) 3 (5.5Y%) 4 (1.71%) 52
May 16 54 (96.49) 1 ( 1.5%) 1 (1.8%) 56
May 21 36 (90.09) 4 (10.0%) 0 (0.0%) 40
Total (Mean) 293 (37.0%) 32 (1 9.5%) 12 (3.5%) 337

(2) Occurrences of the wet post card by 10- day periods after release.

Tlme in days from release to recovery

0-10 11-20 21-30 ')’1~4O 41-50 51-60 61-70 71-80 81—

Total number
of post cards 45 66 65 51 44 26 15 7 18 337
recovered (A)

Number of wet Y R
post cards (B) ! 7 5 3 4 5 3 2 4 3
B/A (%) 2.2 10.6 46 59 91 193 200 280 220 95

b & B G DITEAR 0~10 HiZl LicHic T B3R T0 %2, ZHEEAR 9 Htl Licb 0T
Hh, BWABOBMHE S0 HE TOYMICHIR L0 104 LITThH, BB IHY 3T Licno
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DT Chs, axfhe LTCUIBEFEMNCKGDH DM d DILERTED 95% Th %

DEDz embey = —nEDE X% 0.lmm, |F.]0)[}ﬂ (W1 OF s 11.';]}.,]{}}4 Y VIR LT ISR

e, FIe B NI BEEPNC BRI R 2 S RED L OMET D DR 10% B TH 5. Hib,
VFAEE O BNE BPIAR L ERLOEM O D THITRIFE B EL L2 B2 o, }ﬁé%ﬁv B DO W

e LTEESMUMHTBZED D EZEL bR S,

NV 4 =

ES &L TOHHREEI ORISR A 2 D7D 195548 (4 A LA , 195648 (4, 5 H 6[4]) WChgts
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I) 1955 e i | Uil e = - BICROE X 0.0lmm, #HEOFI IO BEFEIEJGE s v v
XL EEGGR L, HCEEN Tmm OIEERY | AN, TORBLELD TRETH DR,
M) 1956 4R G T RSt e = ~ A SCBEDIE X 0.lmm, PEAEOESHIESEIE s v vic & h —F
EEXBLICLDTH D, FhIC L HEEE T,
(1) FESRTYFIALD 56.1% &t U CHFEMEEL 33.7% TR K0,
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