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NATURAL HISTORY OF ELIPTIO COMPLANATUS

Efintio complanatus is a fresh-water clam found in g2%£§ia
lakes in Northeastern United States, the Great Lakes Region, and
pexrhaps adjoining parts of Canada. The most accurate account
on the distribution and description of this clam to date may be
fognd in "Fresh-water Mollusca of Wisconsin", Volume II, by
F.C. Baker.

The aims to be accomplished by my current research are
twofold:
(1) To complete the 1life history of the clam, Eliptio complanatus.
(2) To observe and verify any ecological adaptations which El-
iptio complanatus may complete under altered environmental con-
ditions.

A satisfactory source for experimental stock had to be
located before any extensive experimentation was begun. To
date I have located two areas In Michigan where the clam is
present in numbers: Upper Tequahmemon Falls(below falls) in
Luce County, and Ocgueoc Lake, in Presque Isle County.

Ocqueoc Lake has been z very satisfactory source for the
clams. It is reasonably close to the experimental lakes.

What is more important the environmental conditions are such
that the lake has an immense population of Elfiptio comwlanatus,
as well as smaller numbers of other varieties of clams.

Materials used for collec®ing were minnov buckets, small
tubs, boate, and the trunk of my car. A glass-bottom bucket
was somewhat useful for locating the general area inhabited by
the #lams but a more representative population was obtained by
searching the bottom with the bare hands. In this way the
sm211 clame could be located as well as the large ones. The
clams were transvorted in the trunk of a car.

Upon arriving at the Biological Station the clams Were
placed in stone tanks in which fresh lake water was entering
elowly through a tao. The were kept in the tanks for various
intervals of time(l day to 4 weeks) until they could be used.
Some clams were placed in tubs with no supply of fresh water 1in
order that various phases of hardinese micght be studied.

During the summer enough clams were marked by a 3-cornered
file with a code symbol to foPm four colonies of two-hundred
clams each in each of four lakes: Bar Lake, Manistee County(two
separate colonies); Lancaster Lake, Cheboygan County; and Doug-
las Lake, Cheboygan County.

Before measuring each clam was scraped. Thls removed any
incrustation which might have adhered to the shell. The var-
jation in the =mmount of material was concidzcrable and vould
have caused a serious error in veight. :




The clams viere weighed to the nearest gram, and measured,
in centimeters, for length, height, and width. Each one was
alloved to dry for several minutes so that the amount of free
water in each would be at the minimum. They were weighed ind-
ividulaay on a tortion balance. Length was determined by the
use of a slidinz gausze(Fig. 1) which contacted the anterior and
posferior extremities. Height and width z2lso vwere gotten by
the gauge by the widest and highest points of contact. As
the edges of the shell were frail care was taken not to damage
it by contact with the gauge.

After measurements were taken the clams were placed in
a tub of water and transported to the selected lake. At the »
site chosen the clams were placsd in any position on the bottoxn,
and also at various devnths so that observations might be made.
Observations on the colonies were made at various intervals
during the sunmer,
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Fig., 1. Clem ileasurer
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The vpurpose for having a code was so that each clam could
be studied individually. The marks vwere bRaced on the shell
with a file. Seemingly the clam suffered no discomfort. any
devices might have been used but the above method ceems to be
most satiefactory, although erosion may destroy the marke in
time. In an accompanying illustration the positions for marks
may be seen(Fig. 2). Asg many combinations of letters as possible
were placzd on the shell, keeping each symbol as simple as poscible.
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Pig. 2. Left and Right Valves of Eliptlo complanatus
shoviing position of symbols.

Ocoueoce Lake pogsesces an enormous population of Elintio



complanatus. wnhile it is rich also in other varieties such
as Latpsgilis siliquoidea, Anadonta grandis, and Ligumia nasuta
they together do not ecual the population of Eliptio complanatus.
Factors which may tend to make the lake productive are:
(1) The amount of dissolved oxygen in the water is above that
found in many lakes., (2) Aquatic plants grow proffisely, probably
supplying the oxygen and foocd for the clams.. (3) The perivhery
of the lake possescses a flat shelf which extends lakeward?for dis-
tances ranging from ten to fifty feet. Invarlably there is a
steep declivity at the edge of the shelf in from two to three and
one-half feet of water., The summit of the sharper inecline seems
to be the most vreferable location for the clam(F g. 3).
Although this is a river-lake
the current 1s probably =0 nominal
that there is 1little silting. The -
bottom ranges from sandy clay to ey
pure blue clay. The clams seem to e
prefer a mixture dominated by clay.
The lake is relatively deep in =’—‘N\Z§;:7_—,
provortion to ite surface area which — -

tends to be a cooling influence. Z = —_— ===
As the hydrocgen ion concentra- ‘

tion is around 8.1 one can see that Fig. 3. Shelf in Ocqueoc

this factor is favorable. Also the Lake

carbonates and bicarbonates are t
present in satisfactory amounte.

In lancaster Lake the clams were placed on a more gradual
declivity. The accompanying chart(Fig. 5) shows any physico-
chemica¥ variations between the laltes chosen for the experiment.

The declivity in Douglas Lake 1s very steep. The bottom
ie composed of sand intermixed with silt.

In Bar Lake Station One is located on a steep sandy decliv-
ity highly exposed to the sun and protected enough to Become
guite warm. Station 'wWo is located on a point which 1s exposed,
the bottom being slightly silt-covéred and Chara is present
in conciderable amounts.

At 8tation One, Bar Lake the clame descended until almost
out of sight. On taking careful temp-
erature readinge it ®as noticed that
the temperature there was very similar
th that from which they came. The
common rule seemg to be that this sve-
cies of clam ascend or descend in
order that they may be inclosed irn
water at their ovtimum temperature =
(about 25 degrees Centigrade). .

About one-hundred clams vere kewnt % -Phriseon chement
wvithout food for six weekg without any Testing tranont
casualtiecs, They viere piled one on top
of the other for a week at a time in
stagnant water without any deathe. A4s
long astthe temperature was reasonably

Fig. 4. Rough sketch
of Ocqueoc Lzake




Lake Dis=olved Oxygen pH Temp. CO3 HCO3 Free CO2 Deoth
cc. per 1. C. ppm pom m.
Ocgqueoc Lsake

Bast Cove(top) 6.32 8.0 26.2 1326 .8 0.0 0
" " (bottom) 6.18 8.1 24.9 13.6 .8 0.0 1/3 .
(Bottom: sand, clay, and silt. Nuphar and Scirpus present)

South endoof (top) 5.99 8.0 25.6 13.8 .6 0.0 0

1sland(bottom) 5.92 8.1 26.2 13.8 .6 0.0 2/3
%Bottom: pure blue clay)
Outlet(top) 5.85 8.1 24.4 13.8 .6 0.0 103
Bar Lake
Station 1(top) 6.92 8.1 27.7 15.7 .5 0.C 0
(pBOtom) 5.79 8.1 25.6 15.7 .5 0.0 1
Station 2(top) 6.12 8.1 27.0 16.0 .4 0.0 0
(bottow) 5.99 8.1 25.5 16.0 .4 c.0 2/3
Lancaster Lake(top) 4,86 8.1 25.1 14.8 .4 c.0 0
(bottow) 4. 46 8.1 24.8 14.8 .4 c.0 2/3

Fig. 5. Physico-cheumiczl Record of Lakes

dissolved oxyvgen content could also be low. At temperatures
above 27°C. there had to be an increase in oxygen,,or 1f the
water remained stagnaht the clams died immediately.

One interesting observation made was that the depth of
penetration into the substratum by Eliptio ddmvlanatus is
highly variable. Some entered the bottom until burieéd to the
siphon. Others barely penetrated.the bottom. The reason for
this is probably a phvsiological difference between the clams.

The variation in body proportions is conciderable. Eben
among members of the same sec there are marked differences,
A11 of these differences may bhedome magnified when placed in
new environments until a new species seemingly may develop.

Several conclusions may be dravn from the observations taken
on Eliptio complanatug. Probably all of these must be condit-
jonal as much more time must be spent before they become final.

A few of them might be as followe:

(1)They are able to withstand conciderable punishment.

(2) Temperature is the most imvwortant factor in governing vert-
ical distribution.

(3)One. a few, or a combination of several factors are necessary
in order to have an anundance ofr tne svecies, BSouwe TacuLors are
amnle OoXycen SubpblLy, correct siope at the right depth on a decli-
vity, correct compipatiom or pouLuoT materials, .ack OI £llting,

a pH of about 8.1. A

(4)0ther factors proba>ly influencing the abundance probably would
be color of water, tyme of vezetation, water movenents, abundance
of fish host.




REMOVED FROM OCQUEOC LAXE JULY 2, 1941

MARKED AND RECORDED JULY 4 AND JULY &, 1941
PLANTED IF BAR LAKE JULY 5, 1941 STATION XO. 1

NUMBER CODE LENBTH HEIGET WIDTH WEIGHT
1 a - 120 60 33 169
2 ab 148 76 46 331
3 ac 131 68 45 226
4 ad 126 65 33 159
<] ae 127 : 70 38 211
6 af 150 76 42 311
7 ag 127 73 35 197
8 ah 127 69 38 202
9 ai . 138 75 44 308

10 - a) 131 69 34 183
11 ak 110 E8 26 87
12 : al 120 65 38 190
13 b 122 67 33 175
14 be 119 57 27 114
16 bd 133 68 35 203
16 be 114 60 29 120
17 bf 1356 68 37 198
18 be 140 72 42 266
19 bh 120 66 37 © 150
20 bi 121 69 39 222
21 bJ 128 74 37 225
22 bk , 129 65 35 184
23 bl 114 b4 25 73
24 c 129 65 35 171
2b cd 1286 68 35 181
26 ce 134 72 39 240
27 cf 122 64 31 146
28 cR 121 60 29 126
29 ch 117 62 32 147
30 ci 130 64 33 165
31 c 132 74 40 249
32 ck 114 57 26 85
33 cl 112 61 29 119
34 a 131 72 42 266
356 de 144 71 31 218
36 af 123 62 34 163
37 - dag 122 62 39 200
38 dh 118 60 34 158
39° dai 123 64 - 31 145

40 aj 124 68 40 226



NUMBER

CODE

dk
dl
e .
ef
eg-

eh
ei
e
ek
el

?

fe
fh
£i
£

£k
f1
3

gh
=31

gl
gk
gl
h

hi

hJ
hk
hl
i

1]

ik
i1
J
Jk
i1

k

k1

1
88

aabbdb

ascc
asdd
asee
aaf?f

gagg

LERGTE BEIGHT
125 69
132 66
124 70
114 b8
111 64
118 63
116 68
121 61
132 69
128 70
110 E7
128 67
137 69
132 69
123 72
108 83
129 65
137 74
129 65
121 64
128 65
130 65
124 70
120 6&
121 64
118 63
120 63
117 63
126 67
119 61
114 &8
113 B7
112 £E6
112 60
115 61

97 £E6
141 7&
113 60
121 69
139 74
124 72
141 70
132 69
128 66
127 70

WIDTH

38
40
13
29
31

WEIGET

229
225
188
115
135

128
158
153
189
268

116
203
202
230
210

106
172
291
185
196

178
170
210
135
141

137
148
14¢%
170
146

120
118
119
119
106

67
269
101
278
266

264
280
187
187

- 207



FUMBER

120

121
122
123
124
125

126
127
128
129
130

CODE

aahh
aaii
as
askk
agll

bbb

bbece
bbdd
bbee
bbff

bbege
bbhh
bbii
bbjj
bbkk

bbll
ce

ccdd
ccee
ceff

ceceg
cchh
cecii

ccjl
cckk

cecll
dd

ddee
darf
ddee

ddhh
ddif
ddjd
ddk¥
dd11

ee

eef?
cegg
eehh
eeii

eejd
eekk
eell
i

PPoo

lz2
132
134
121
113

120
120
129
129
114

126
113
126
114
129

131
121
126
128
116

124
118
126
122
113

113
124
12E
121
117

118
120

LENMG

TH”

120 .

109
127
122
107
125

123
124

118
12E
111
118
111

72

WEIGHT

187
174
204
180
138

171
174
197
194
109

222
134
201
131
198

286
1&6
191
250
140

180
148
239
149
146

102
198
1199
1886
189

151
170
147
102
284
157
111
183
171
1569

118
212
126

91



NUMBER CODE
131 ffhh
132 P£i4
133 ££3J
134 ffkk
135 ££11

-~ 136 ge

* 137 gehh
138 geii
139 gedd
140 ggkk
141 gell
142 hh
143 hhii
144 hhjj
145 hhkk
146 hhll
147 ii
148 1133
149 iikk
150 ii11
181 33
152 jikk
1£3 i1l
1£4 kk
1E5 kk1l
156 11
187 abb
168 acce
189 9d4d
160 see

LENGTH EEIGHT WIDTF
119 65 .33
10E 60 28
118 62 29
123 66 39

81 42 19
120 62 34
120 65 . 35
140 75 35
127 71 40
122 61 32
123 65 34
119 60 33
113 62 33
119 67 34
112 &9 34
121 62 56
120 68 34
128 63 34
108 87 31
126 66 36
126 74 39
127 69 39
11E £E6 28
116 60 32
110 60 32
125 6& 34
114 60 30
111 62 20
118 59 30

82 45 22

WEIGET

1£8
108
127
189

151
164
261
237
131

183
130
129
172
124

161
187
156
111
184

234
218
104

149
122

170
127
126
117

41



REMOVED FROM OCQUEOC LAKE JULY 9, 1941

MAREED AND RECCRDED JULY 10, 1941

PLANTED IN BAR IAXKE JULY 12, 1941 STATICK ¥O. 1
NUMBER CODE LENGTH HEIGHT WIDTH WRIGAT
161 aft 136 68 33 177
162 agg 139 79 42 291
163 ahh 118 60 35 155
164 aii 140 71 35 226
1656 ald 121 63 32 134
166 -akk 122 68 36 197
167 all 126 65 22 140
168 basa 126 69 34 182
169 bee 128 68 37 208
170 bdad 125 66 3t 171
171 bee 135 71 38 206
172 bff 136 76 : 34 183
173 beg 136 70 32 191
174 bhh 131 70 37 218
175 bii 119 67 39 211
176 bjj 125 61 30 125
177 bkk 135 70 35 204
178 b1l 123 65 35 197
179 can 113 61 31 137
180 cbb 110 52 2n 101
181 cdd 136 72 38 ‘224
182 cee 139 74 39 283
183 cf?f 137 72 37 217
184 cee 131 68 33 174
185 chh 138 76 36 209
186 cii 135 68 37 195
187 cls 134 66 37 183
188 ckk 130 73 24 202
189 cll 136 70 36 196
190 daa 138 67 T 34 169
191 dbb 130 56 34 163
192 dee 119 66 35 176
193 dee 133 68 32 156
194 aff 120 68 34 168
19& deg 119 66 31 146
196 dhh 133 70 34 190
197 daii 132 69 36 200
198 ajj 1286 67 32 168
199 dkk 114 E7 28 103

200 a1l 119 60 29 126



REMOVED FROM OCQUEOCC IAKE JULY 9, 1941

MARKED AND RECORDED JULY 10, 1941
PLANTED IN BAR LAYE JULY 12, 1941

NUMBER CODE

201
-e20e
203
204
2056

206
207
208
209
210

211
212
213
214
215

216
217
218
219
220

221
222
223
224
22b

226
227
228
229
230

231
232
233
224
2356

236
237
238
239
240

eas
ebb
ece

edd

2f

egg
ehh
eii
ed]
ekk

ell
faa
£bd
fce
fdd

fee
feop
“hh
£i1i
£y

fkk
£11
ga8a
#bb
gee

gdd
gee
gf?
ghh
ril

g3
ekk

11
has
~ hbb

“hee
hdd
hee
hff
heg

125
131
138
119
118

122
120
110
130
121

120
126
125
130
128

132
128
130
129
126

123
151
130
120
123

107
128
130
124
112

120
116
123
123
128

138
128
122
146
1286

STATION NO. 2

W

BIGHT .

164
193
241
110
165

103
1£9
100
225
152

148
221
210
222
169

200
147
198
198
166

147
714
183
154
176

101
185
20

154
139

132
138
128
196
174

214
190
143
248
180




WOMBER CODE LENGTH HREIGHT WIDTF WRIGHRT

23] hii 136 68 37 220
242 hjij 113 . 60 33 132
243 hkk 133 67 34 172
244 hll 121 59 32 133
245 isa 126 65 36. 165
246 ivd 138 72 34 220
247 ice 131 67 1 284
248 jdd 142 73 36 . 225
249 iee 115 66 33 155
250 iff 110 60 33 131
261 igeg 133 66 35 202
262 ihh 1256 65 30 139
2b3 133 121 £E6 28 105
254 ikk. 128 68 35 192
258 i11 117 61 31 141
266 jan 120 65 29 13E
257 job 119 62 - 31 137
2858 jee 125 68 35 189
289 jaa 139 73 45 28E
260 jee 145 74 39 265
261 jeet 116 63 33 1£5
262 jee 140 67 40 - 234
263 Jnh 118 68 32 141
264 jii 108 E7 29 104 .
26E Jkk 131 69 Z9 - 247
266 jul 117 64 31 128
267 kasa 132 68 38 196
268 kbb 127 69 30 169
269 kece 117 64 3E 177
270 kdd 122 62 32 1£9
271 kee 112 65 32 150
272 kff 121 65 3B 172
273 keg 110 1553 26 82
274 khh 128 69 ¥ 201
275 kii 108 57 28 106
276 k3 132 70 35 198
277 k11 122 67 39 221
278 las 127 71 33 16
- 279 1bb 1256 62 34 168
- 280 1lce 130 67 35 177
281 ldd 127 68 32 1£E
£82 lee 134 74 38 221
283 1°f 117 63 30 141
284 lepe 122 63 30 143

285 1hh 118 64 29 125



YUOVBER COD®E LENGTH TEIGHT WIDTE WEIG

286 1ii 128 68 37 206
287 133 124 68 38 210
288 1kk 128 70 34 163
289 sbe 129 71 25 188
290 dbe 128 66 34 182
291 ebe 119 61 33 154
292 fbe 133 70 37 204
293 gbe 141 66 38 205
294 hbe 128 65 3 199
295 ibe 132 ne 26 206
296 jbe 137 71 40 261
297 kbe 152 79 44 29¢
298 1tec 131 69 28 . 247
299 acd 126 6E 26 181
300 ecd 131 66 33 165
301 fed 122 59 ZE 166
702 ecd 112 61 40 10
303 hed 118 55 30 121
304 ied 128 70 Z5 195
305 jed 117 60 72 146
306 ked 119 50 32 128
307 ade 135 .3 39 228
308 bde 130 66 21 231
309 cde 113 £8 32 127
- 310 cde 142 "5 a7 358
311 hde 119 6% z3 155
x12 ide 116 £9 28 104
313 jde - 122 66 %3 178
z14 kde 121 60 28 119
315 lde 130 70 z8 215
316 sef 138 71 | z7 223
317 bef 125 66 z6 178
z18 ce? 114 63 70 129
319 gef 112 62 .13 160
220 hef 134 78 zn 202
321 fef 108 E7 %0 109
z22 jef 112 60 2" 101
323 xef 129 65 ZE 177
324 lef 108 60 31 129
325 afg 111 £ 30 114
326 bfe 132 "2 35 200
327 cfe’ 12§ 64 z 1562
328 ife 114 63 22 125
329 hfe 130 70 74 206

330 ife 131 65 z7 178



TUMEER C"DE ILETATH FEITET WIDTH N=ZIRET

331 ite 124 TR B4 = 208
332 kfg 127 70 39 241
233 1fe 126 68 35 198
334 agh 131 70 34 198
335 beh 122 62 34 167
336 cgh 120 65 32 - 166
357 dgh 125 69 32 167
338 egh 118 63 35 152
339 1gh 134 67 35 200
340 jgh 120 58 33 139
341 xzh 112 58 30 119
342 1eh 120 _ 68 39 221
343 ahi 128 0 67 36 190
344 bhi 106 59 28 92
345 chi 133 71 z 242
346 dhi 117 59 29 120
247 ehi 126 69 34 195
248 £hi 133 67 38 215
349 jhi 130 70 38 221
350 khi 131 76 38 244
3£1 1hi . 122 57 33 156
352 ai ] 127 72 34 182
3E3 b1j 114 63 29 139
354 cij 132 69 38 204
355 aij 129 59 36 210
356 ei] 125 67 32 154
357 213 119 63 32 13
3E8 1] 120 63 36 175
359 ki j 117 54 z4 157
360 117 125 55 38 196
361 a; 108 59 29 121
762 bk 128 71 31 193
363 cix 132 65 38 207
354 ajx 108 z9 28 97
365 ek 129 69 31 176
366 £k 120 54 32 150
367 ik 129 73 37 217
368 . h jk 123 68 35 182
369 15k 122 66 29 140
370 akl 127 66 34 179
371 bkl 140 Y 37 217
72 ckl 109 5 29 11E
273 arl 130 55 33 166
374 ekl 104 60 30 116

B7E £x1 1736 69 38 238






FUMBER CCDE LETGTE FEIGHT WIDTE TEIGHT

Te—. ..

e T L

376 gkl 114 -2 S 29 o= 121
z77 hil 132 69 36 154
37 1k 114 61 .32 128
379 sbed 125 65 . 39 227
380 bbed 117 62 33 134
381 cbed 125 66 x5 171
382 dbed 115 63 o 137
383 ebcd 126 53 38 195
384 fbed 125 . 66 z1 150
385 gted 120 65 33 158
386 hbed 123 56 ZE 178
387 ibed 115 80 32 126
388 jbed 135 e 70 z8 215
389 kbed 137 en0 36 T 219
290 1bed 119 54 £8 133
391 acde 132 Y: z7 207
zg2 . ccde 127. 66 3£ 187
%233 dcde 140 mE 40 274
%94 ecde 120 62 20 127
39E fcde 128 "2 z4 191
396 ccde 127 ) 74 184
397 hede 123 58 34 158
398 icde 13E 72 33 107
%99 jcde 137 85 22 170
400 kcde 121 7% 37 237



RIMCVED FROM OCQUEOC.LAKE JULY 9, 1941

B

VAREED ATD RTCORDED JULY

PLAFTED IXN IATNCASTER LAXE JULY 16, 1941

TTOMBER CODE LEXNGTH TEIZET WIDTF WEIGFT
1 a 126 Y . z8 205
2 ab 131 87 Z4 203
3 2c 124 64 32 165
4 ad 124 66 Z6 190
5] ae 121 62 . - 34 1E7
6 af 120 e 62 34 184
7 ag 118 S 61 33 145
8 ah 116 £E8 28 124
9 ai 137 68 Z4 211

10 . 8] 122 65 3 ‘ 188
11 ak 130 63 42 241
12 al 115 £9 31 138
13 ‘b 121 63 33 182
14 be 133 66 z3 180
1& bd 119 60 1 141
16 be 141 70 38 244
17 bf 113 62 ZE 164
18 be 106 54 27 90
19 th 123 72 22 188
£0 ti 140 72 43 298
21 ti 12E 5k 26 194
22 tk 126 64 30 148
23 bl 116 63 30 1ZE
24 c 122 63 2 a7
gt cd 120 64 32 1E2
26 ce . 133 64 41 g80
o ctf Z3 71 36 231
28 cs 121 5 Z 166
29 ch 116 61 Z2 149
30 ci 128 70 38 228
Z cl 109 60 Z1 127
32 ck 124 a7 42 280
33 cl 130 64 37 21F
34 d 119 Fo! 2R 1%6
2k de 121 62 z1 144 -
36 az 122 656 Z4 190
37 de 143 73 2 2E7
38 dh 128 $13 Z 14EF
Z9 di 11¢ 56 33 109
40 dk 124 69 41 288



"UMBER  CODE WIDTE  WBIGFT
41 el 36 207
42 el %6 229
43 ? 35 179
44 . 2z | 39 251
4& fh 119 59 20 130
46 £1 114 60 28 119
a7 23 113 60 32 136
48 X 144 77 42 301
49 £1 123 68 36 212
£O z 125 65 z5 191
E gh 126 67 z . eop
52 gl 11] - o 27 117
BZ ) 108 = 54 28 103
54 gk 110 58 30 125
55 gl 112 69 35 202
56 h 112 £9 28 104

E7 hi 120 64 28 130



R¥MOVED FRCY QCAUECC IAZE JULY 2, 1941

R e

R i e ] e
MARFED AMD RECCRDED JULY 30, 1941 B

PLATNTED IF ILANCASTER LAXE JULY 30, 1941

NUMBER CODE LENGTH HEIGHDT WIDTH FEIASHAT
58 a3 137 79 45 542
59 a1 127 69 41 265
60 e - 137 68" zg 218
61 . ef 117 £8 29 127
62 eg 1320 67 8 220
63 eh 1738, g, 70 36 239
64 ei 122%%§§§~_ 56 72 157
6E ek 127 66 39 . 223
66 hj 95 47 26 62
67 hk 126 70 1 206
68 hl 125 61 =0 134
69 1 129 n0 32 179
70 1] 90 44 o5 53
71 ik 109 B4 25 84
7 i1 121 68 74 189
"3 j 141 74 4% 268
na ik 136 68 ag c64
"5 i1 106 | 54 30 109
"6 X 126 - 6E 36 162
V& xl 108 65 23 166
"8 1 126 71 40 20%
79 aa 130 "% %8 25X
80 aabb 101 £1 36 123
81 a8cce 143 74 4?2 2972
8g a2dd 126 n 33 197
83 agee 130 69 36 184
84 aaf? 126 60 79 169
8E asge 128 89 BE 200
86 aahh 133 66 %7 206
87 aaii 125 64 33 178
88 agjJ 130 - 6E& 54 194
89 askXk 138 77 4E 302
90 8511 115 : 57 on 10F
91 bb 105 £5 27 87
92 bbee - 121 63 30 140
9% bbdad 124 64 33 170
94 - bbee 135 68 z7 212

95 bbff 118 65 31 1£2

&



YUMRER CCDE
96 bbee
97 bbhh
98 bbii
99 bbjJ

100 bbkk -
101 bbll
102 cc

103 ccdd
104 ccee
108 cef?f
106 cecgg
107 cchh
108 ceiil
109 ccid
110 cckk
111 cecll
112 dd

113 ddee
114 d4aff
116 ddgg
116 ddhh
117 ddii
118 ddjj
119 ddkk
120 ddll
121 ee

122 eeff
123 eegg
124 eehh
125 eeii
126 eejj
127 - eekk
128 eell
129 £

130 ffge
131 f£hh
132 £Pii
133 ££33
134 ffkk
135 ££11
126 ge

137 gehh
138 gegii
139 ggdd
140 ggkk

105

124
136
117
133
119

95
124

129
129

122
129
134
128
126

129
126
117
127
123

115
129
127
128
126

128
119
133
131
129

171

262
120
176
227
168

180
131
128
154
"84

167
278
197
200
158

E7
171

45
184
208

184
139
179
163
19&

186
176
154
194
127

132
241
183
192
151

189
148
190
210
169



NUMBER CODE LENGE

WIDIE JETGAT
141 grll 135 - 36 255
142 hh 125 61 22 145
143 hhif 122 66 37 202
144 hhjJ 126 68 34 179
145 hhkk 135 68 37 208
146 hh1l 117 61 52 138
147 11 118 61 50 138
148 11§ 118 66 32 163
149 11kk 126 71 35 228
150 1111 111 56 30 108
151 33 125 . 66 38 202
152 Jikx 125 e 62 20 138
153 jin 121 T 64 35 182

REMOVED FROM OCQUECC LAKR JULY 17, 1941

154 °  kx 130 £ 40 241
155 kk11 115 64 31 137
156 11 123 66 . 32 168
157 abb 118 65 37 187
156 ace 128 65 z7 198
159 add 128 67 32 183
160 aee 131 71 38 235
161 aff -~ 116 58 23 147
162 agg 128 64 35 176
163 ahh 116 62 53 156
164 aii 112 64 37 175
165 ajl 114 52 31 150
166 akk 130 68 Z5 190
167 all 123 63 37 175
168 bas 102 - E7 25 87
169 bee 122 66 36 183
170 bdd 137 68 41 246
171 bee 121 65 22 176
172 bff 137 70 24 216
173 beg 113 58 30 107
174 bhh 129 87 37 198
175 bii 129 68 36 199
176 b33 115 63 3E 147
177 bkk 117 64 33 158
178 b1l 120 68 36 187
179 caa 114 65 z5 173

180 cbt 106 &5 30 105



NUMBER

181. ..
182
183
184
186

186
187
188 .
189
190

191
192
193
194
1956

196
197
198
199
200

CODE

cdd
cee
ctf

cgg
chh

cii
el

cll
das

dbb

dcec .

dee
aff

deg

dhh
aii

ajd
d11

117

122
126
87
o7
121




REMOVED FROM OCQEEQC IAYE JULY 17, 1941

MAREED AND RECORDED AUGUST 8, 1941
PIANTED IN NORTH FISHTATL BAY, DOUGIAS IAYE AUGUST 8, 1941

NUMB®R  CODE LENGTH AEIGET WIDTH WRIGHT
1 8 150 68 27 212
2 ab 98 51 24 65
3 ac 115 64 36 181
4 ad 151 7 4% 296
5 ae 125 63 30 136
6 af . 1p4 =S g8 29 140
7 ag 131 B gp 37 211
8 akh 9% 48 2% 49
9 ai 116 60 30 120

10 a3 132 69 54 196
11 a¥ 125 65 37 190
12 al 127 68 54 185
13 b 120 64 33 153
14 be 121 63 . 33 153
15 bd 134 67 39 23

16 be 120 67 24 179
17 b2 118 64 31 145
18 be 100 50 24 60
19 bh 114 57 28 109
20 bi 133 74 38 239
21 bj 114 60 . 29 109
.22 bk 103 E4 30 111
o3 b1 113 £7 2z 123
24 c 117 63 31 139
25 cd 116 56 - 30 113
26 ce 122 67 38 225
27 of 91 48 21 46
28 g 128 67 38 217
29 ch 115 60 20 118
0 ci 123 & 23 159
51 cj 138 68 26 197
32 ek - 129 70 37 203
7 cl 117 62 3% 140
34 a 126 65 32 160
35 de 129 71 40 250
36 at 117 64 34 156
37 ig 129 69 33 183
z8 dh 123 68 26 196
39 at 112 58 30 111

40 aJ 127 68 31 148



118

133
117
121
128
115

83
118

109
141

131
124
114
100
125

128
110
100G
110
117

113
120
128

171
145

126

g2
214
187
160

209
141
173
173
110

z4
157
39
95

244

250
199
10¢

83
180
204
133

122
109

129
150
227



REMOVED FROM OCRUEOC LAKE JULY 17, 1941

B

MARKED AND RECORDED AUGUST 13, 1941 == - )
PLANTED IF NORTH FISETAIL BAY, DOUGIAS LATE AUGUST 15, B

NUMBER COD LENGTH FEIGHT WIDTH HEIGE®R

79 asa 119 b8 29 113
80 aabb 125 69 41 272
81 sgace 129 70 33 176
82 aadd 118 66 30 137
83 asee 71 34 183
84 agff 62 36 165
S Y- £8 27 107
86 sahh 120 65 z2 171
87 aali 91 47 23 51
88 aajj 119 65 30 141
89 askk 125 64 29 137
90 aall 135 69 38 236
91 bb 119 60 30 123
22 bbee 125 62 z8 180
93 . bbdad 113 61 29 111
94 bbee 117 62 28 127
ot bbff 127 o” 3E 175
96 bbee 124 63 z1 14%
7 bbhh ™ 40 18 28
98 bbii 112 63 ZE 149
99 bbjj 113 64 zZ1 138
" 100 bbik 112 61 z2 156
101 bbll 117 62 29 127
102 ce 121 BE z 1RE
103 ccdd 102 £1 24 67
104 ccee /v 43 19 28
10E cef? 102 E3 28 p£e
106 cceg 140 ' 71 3 178
107 cchh 114 £8 29 114
108 ceii ar E2 22 ’ E
109 cecjj 121 67 =B 181
110 ceki 130 68 2 173
111 cel 112 62 ¥ 143
112 dad 128 - "2 31 179
113 ddee 1%8 73 42 270
114 a4aff 123 72 zZ 197

115 ddee 131 68 z8 226

o



NUMBER  CODE LENGTY HEISAT  WIDTW WEIATT
—_— I SO | E—

116 ddhh 120 67 34 186
117 ddis 128 65 bt 153
118 aajj 12E 69 34 195
119 ddkxk 119 z 2 127
120 ddll 113 83 28 120
121 ce 107 60 26 94
122 cef? 67 33 . 1E 15
123 eege 130 67 Z 16F
124 eehh 127 64 39 232
1285 eeii 120 635 36 168
126 eejj 104 £8 30 109
127 eekk 136 opitgee. 67 53 190
128 eell 140 ~ =2 74 40 302
129 il . 13E o7 40 244
130 ffep 138 72 z4 . 206
131 £fhh 121 57 z3 136
132 ffii 108 57 28 8%
133 ik I 130 7 : 3E 194
134 - £fkk 119 =~ 67 Z 202
1Z T£11 124 66 31 150
136 re 116 62 Z0 1z

137 gghh 119 62 Z6 178
138 geii 115 62 27 111
139 ggjl .119 ) £9 119
120 ezkk 112 60 Z9 194
141 oorl] 124 63 3 1E

142 hh 123 74 38 208
143 hhii 109 £& 29 107
144 hhjj 122 00 29 140
14¢£ hhkk 118 £9 29 123
146 hhll 122 60 24 1456
147 il 11% 02 31 12R
148 1ij3 138 74 - 249
149 iikk 123 66 Z 157
150 iill 120 04 31 1

151 Ja : 115 61 28 1Z0
1E2 o Jikk 178 69 31 172
1E3 3i11 122 7 5 228
154 ¥k 123 65 24 170
1EE kk11 128 68 34 . 188
186 11 131 66 ZE 182
1E7 abt 120 64 Z2 161
1£8 ace 132 ' 66 3E 192
1£9 add 117 . 63 32 141

16 aee 128 64 30 142




MR cCcD=®
161 aff
162 agg
163 ahh
164 aii
165 ajd
166 akxk
167 all
1686 basa
169 bece
170 bdd
171 bee
172 bff
173 beg
174 bhh
17E bii
176 tij
i Rvdvi bkk
178 bl1l
17¢ cas
180 ctb
181 cdd
182 cee
1&82 ct?f
184 coo
18EF chh
186 cii
187 cji
18¢ ckr:
189 . cll
190 da=
191 dbt
192 decc
192 dee
194 yilry
19E dee
195 dhh
187 dii
198 aji
199 dkk
200 d11

118

122
125

x
13

121

120

124
110
102

121
17
126

98

122

115
115
128

T4
127

128
108
102
118

[}
JE

98
1C8
127
120
114

101
1Ce9

22
112
121

WIDTH
71 37
66 34
65 31
56 27
70 29
56 28
54 31
66 . 33
68 41
68 41
&7 31
69 20
66 ZE
£8 27
56 26
6E az
61 ZE
62 29
3 22
6% 3
61 2
61 20
n0 56
40 10
66 z5
66 32
60 z0
£- z2
&0 32
59 4z
48 2z
EE ca
66 z9
3E Z5
GE 30
ED 22
£g s7
47 22
6% 29
64 26
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