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SUMMARY

A total of 760 lodgepole pine candidate trees were analyzed for
extracted specific gravity. Analysis was done separately on the inner
and outer half-length segments of pith-~to-bark increment cores and of
radial strips cut from breast height discs. The specific gravity of
the inner half segments was generally lower than that of the
corresponding outer half segments. This supports the concern that
future short-rotation harvests will have a high proportion of lower
density juvenile wood.

The large variability in specific gravity between trees provides a
potential for genetic gain in wood density through tree improvement
programs.
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OBJECTIVES

- To assess the specific gravity of lodgepole pine trees selected in
a tree improvement program;

- To provide this information to the tree improvement council of
British Columbia for use in identifying trees of very low density
so that they could be excluded from the breeding program.

INTRODUCTION

Specific gravity, or wood density, has been found to be closely
related to other important wood characteristics (Kellogg and Gonzalez,
1976; Zobel, 1958; van Buijtenen, 1964). The use of specific
gravity as a wood quality indicator in British Columbia tree
improvement programs had been recommended by Forintek and was formally
acknowledged by the tree improvement councils of British Columbia in
1981 (Kellogg, 1982).

Since 1975, Forintek and its predecessor have been assessing the
specific gravity of selected candidate ‘trees in various tree
improvement programs in British Columbia. This report covers the
results of analyses done on all lodgepole pine materials which had
been received at Forintek since December, 1982.

STAFF
R.M. Kellogg Manager
Wood Science Department
J.S. Gonzalez Research Scientist

Wood Science Department

MATERIALS AND METHODS

The B.C. Ministry of Forests coordinated the selection and sampling of
the candidate trees. Materials were received in Forintek in the form
of either discs or increment cores taken at breast height. Two
pith-to-bark increment cores were taken from each tree, preferably
180° apart, and shipped in sealed plastic tubes to Forintek. The
discs were sampled immediately upon receipt. Two radial strips
measuring approximately 5 mm wide and 5 mm deep were cut from pith to
bark from each disc. Whenever possible, the strips were taken at 180°
intervals. Often, however, this was not possible because of knots,
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compression wood, checks, or other defects which had to be avoided.
All samples were kept frozen until they were analyzed.

As in Douglas fir, specific gravity determinations were carried out
separately on the inner and outer half-lengths of the pith-to-bark
materials (Gonzalez, et al., 1984). A preliminary examination of some
of the Lodgepole pine cores showed that the extractive content was
significantly higher in the inner half than in the outer half
segments. Since the specific gravity values of the segments will be
compared, and since extractives contribute to specific gravity (Keith,
1969), it was decided to assess specific gravity on extracted
materials.

The cores were extracted sequentially with ethanol-benzene, ethanol,
and hot water before analyzing for extracted specific gravity using
the maximum-moisture-~content method (Smith, 1954). To achieve maximum
moisture content in the samples, they were subjected alternately to
vacuum and pressure while totally submerged in water until there was
no further increase in their wet weights.

The samples were examined for any defects that affected the specific
gravity values. Any defects noted were indicated in the tabulated
results.

RESULTS AND DISCUSSION

A total of 760 trees were analyzed. 328 trees were sampled by discs,
and the rest were sampled by increment cores. The results are listed
in 25 separate tables (see Appendix I) according to agencies that
collected the samples. The last 14 tables list the 230 disc samples
received in January, 1985 according to Provenance. Assigned permanent
registration numbers were used whenever available; otherwise, local
numbers were retained. The designations Outl and Out2 refer to the
outer half segments; 1Innl and Inn2 refer to the inner half segments.
The following code has been used in the tables:

* Compression Wood
*k Knot

D Damaged or discarded
R Decay

The specific gravity of the inner half segment was generally lower
than the corresponding outer half segment as was found in Douglas
fir. There was large variability in specific gravity between trees.
This is encouraging since it provides a potential for achieving
genetic gain in wood density through tree improvement programs.’



CONCLUSIONS AND RECOMMENDATIONS

The inner half segments were generally lower in specific gra@ity than
their corresponding outer half segments. This supports the concern
that future short-rotation harvests will have a high proportion of
lower density juvenile wood.

The large variability between tree specific gravity provides a
potential for genetic gain in specific gravity through tree
improvement programs.

The growth rate/density relationship for lodgepole pine should be
completed.



REFERENCES

Gonzalez, J.S., E.H., Hamm, and R.M. Kellogg. 1984. Parent Tree
Density Evaluation. CFS Report Contract No.: 80-56-007.

Keith, C.T. 1969. Resin content of red pine and its effect on
specific gravity determinations. Forestry Chronicle 45 (5).

Kellogg, R.M. 1982. Coming to grips with wood quality. The
Forestry Chronicle 58 (6):254-256.

Kellogg, R.M. and J.S. Gonzalez. 1976. Relationships between
anatomical and sheet properties in western hemlock kraft
pulps. Part 1. Trans (CPPA) Tech. Sect. 2 (3):69-72.

Smith, D.M. 1954. Maximum-Moisture-Content Method for
Determining Specific Gravity of Small Wood Sample. U.S.
Forest Serv. FPL Report No. 2014, Madison, WI.

van Buijtenen, J.P. 1964, Anatomical factors influencing wood
specific gravity of slash pines and implications for the
development of a high-quality pulpwood. TAPPI 47 (7):401-404.

zobel, B.J. and R.L. McElwee. 1958. Natural variation in wood
specific gravity of 1loblolly pine and an analysis of
contributing factors. TAPPI 41 (4):158-161.



APPENDIX I



LIST OF TABLES

NUMBER OF TREES

" Table I-1 Ministry of Forests, Red Rock Nursery (discs) 98
I-2 Ministry of Forests, Red Rock Nursery (cores) 128
I-3 Crown Zellerbach, Kelowna 12
I-4 Ministry of Forest, Skimikin 89
I-5 Ministry of Forests, Kalamalka 30
I-6 Weyerhauser, Kamlobps/Merritt/Lumby 30
I-7 Weyerhauser, Ocean Falls 20
I-8 Ministry of Forests, Kalamalka 18
I-9 Tolko Industries, Vernon 15

I-10 Crown Zellerbach, Lumby/Armstrong 30
I-11 Ministry of Forests, Smithers 60
I-12 Ministry of Forests, Provenance 14 10
I-13 -DO- Provenance 17 10
I-14 -DO- Provenance 23 20
I-15 -DO- Provenance 42 15
I-16 ~ -pO- Provenance 44 20
I-17 -DO~ Provenance 45 20
I-18 =DO- Provenance 46 18
I-19 -DO- Provenance 57 10
1-20 =DO~ ~ Provenance 65 . .21
I-21 -DO- Provenance 71 15
I-22 -DO- Provenance 72 1§
I-23 ~DO-~ Provenance 104 22
I-24 -DO- Provenance 105 ' 22

I-25 ~DO- Provenance MI 11

I-1



TARLE 1

xx*x**xx*x*x*****xxx**x**x*xx*x*x*xx*x*xxxx***xx*x**xx*x***x*******xxx***xxxm*
SOURCE OF DATA ¢ MOF (DISCS) DATE RECEIVEDR ¢ 1982

TREE REG.%  OUT1 OUT2  OUT AVG. INNI INN2  INN AUG.
STTTTE R 212 ovsst o.358 0.369  0.349  0.3a1. 0.345
CopL 218 0.358% 0.343 0.343 0,351  0.353  0.352
PL 216 0.370  0.346 0.358  0.332  0.318 0,325
FL 218 0.354  0.347 0.350 0,367 0.355  0.361
FL 219 0.363  0.349 0.356 0.294 0.308 0.301
FL 221 0.358  0.387 0.373  0.320 0.332  0.326
FL 222 0.458% 0.410 0,410 0,383 0,381  0.382
FL 223 0.343  0.355 0.349  0.347 0.331 0,339
FL 224 0,373 0.346 0,370  0.343  0.352  0.348
FL 225 0,284  0.377 0.381  0.354  0.354  0.354
FL 226 0.375  0.344 0,370  0.354% 0,335 . 0.335
FL 227 0.346  0.355 0,351  0.298 0.310 0,304
FL 228 0.394  0.405 0,400 0.372  0.365 0,348
FL 229 0.423  0.444 0.434 0.375  0.415% 0,375
FL 230 0.389 0.421% 0.389 0,359 0.348 0,353
Fl. 231 0.389  0.364 0.377 0.311 0,316 0.314
FL 232 0.377 0,393 0.385 0,351  0.34%  0.350
FL 233 0.410  0.389 0,400 0,392 0.384 0,388
FL 234 0.325 0,330 0.328 0,308 0,313 0.310
FL 235 0.425% 0.384 0.384 0,448  0.429 0,438
FL 237 0.393  0.399 0.396 0.342 0,351 0,347
FL 238 0.394  0.413 0.404 0,382 0.4023"0.382
FL 239 0.396  0.387 0,392  0.371  0.354 0,363
FL 240 0.353  0.352 0.352  0.361 - 0.368  0.365
FL 242 0.414  0.406 0,410 0.334  0.344  0.339
FL 244 0.334  0.352 0.343 0,352  0.345  0.348

FL 246 0.375 0.398 0.387 0.364 0.358 0.361



FL
FL
FL

FL

- PLT

PL

PL

FL
FL
FL
FL
FL
FL

FL

FL
FL

FL

FL
FL

FL

FL 2

FL

el

3
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E-3
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0.328

0.470

0.348

0.393

0.379

0.449%

0.372

0.369

0.384

0.374

0.372

0.369

0.340

0.372

0.336

0,403

0,355

0.336

0.375

0.353

0.410

0.406

0.380

0.318

0.3469

0.355

0.401

0,390

0.340

0.400

0.378

0.399

0.341

0.335

0.368

0,358

0.363

0.337

__U__

0.402

0.403

0.445

0.418

0.339

0.404

0.399

0.369

0,328
0.462
0;361
0.397

0.369

0.347
0.383
0.346
0.336
0.389
0.413
0.439
0.419
0.346
0.407
0.402
0.375
0.320
0.386
0.348
0.376
0.353

0.394

0.310
0.398
0,320
0.335

0.319

0.349
0.348
0.349
0.381
0.292
0.317
0.348
0,326
0.334

0.343

0.387%

0.394

0.358

0.388

0.331

0.347

0.331

0.389

0.361

0.342

0.304

0.341

0.361

0.338

0.343

0.304

0.380

0.353

0.353

0,297

0,348

0.319
0.375
0.318

0.344

0.310
0.391

0.327

0,343

©o0iE21

0.330

0.382

0,368

0.342

0.362
0.298

0.317

0,345

0,332
0.3446

0,349

0.387
0.356
0.349
0.303
0.337
0.331
0.382
0.324

0.346



FL

L

FL
CRL

FL

FL ™

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

PL

FL

PL

FL

FL

FL

300

303

304

604
607

608

0.417%
0.347
0.377
0.391
0.415
0,377
0.364
0,394
0.414
0.344
0.364
0.357%
0.435%
0,445
0.,405%
0.380
0,402
0,381
0,362
0,346
0.387
0.394
0,384
0.418
0,399
0.464
0,403
0.384

0.431

0.383

0.3469%

0.375

0.432

0.437

0,354

0.372

0.388

0.326

0.389

0.454

0.370

0.396

0.439%

0.350

0.387

0.341

0.442%

0.402

0.417%

0.413

0.387

0.461

0,000

0.000 -

0.409

0.434

0,423

0.383

0.347

0.376

0.412

0.426

0.366

0.368

0.3282

0,409

0.374

0.344

0.387

0.398

0.384

0.372
0.336

0,333

0.337

0.366
0.343%
0,346
0.299
0.395
0.344

0,355

0,342

0.344

0.389

0.330

0,281

0.397

0.343

0.375

0.374

0.371

0.398

0.000

0.000
0.365
0.389

0.376

0.293

0.3247

0.317

0,362

1 0.415

- 04376

0.334

0.362

0,319

0.339

0.290

0.396

0.344

0.365

0.375

- 0.371

0,397

0.418
0.370
0.364

0.392

0.376

WHOLE CORE §G6



FL

FL

FL

FL

PL”

L

FL

631
632
634

638

639

640

0,463
0.396
0.376
0.408
0.426
0.445
0.415

0.402

0.387
0.375
0.442%
0.374
0.436

0.471

0.4640

0.391

0.376

0.408

0.410

0.441

0.443

0.416

0.390
0,336
0.352
0.366
0,372
0,445

0.349

0.379

0.386

0.335

0.350

0.365

0.359

0,438

0.381

0.369

0.388

0.335

0.351

04,366
70,365

0.442

0.365

0.374
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TARBLE 2

i*********#********************X*******XX#****X****#X****X******#**#X*#**#****#
SOURCE OF DATA {MOFsREDN ROCK NURSERY DATE RECEIVED ¢ DECEMEBER, 1982

TREE &  OUT1 OUT2  OUT AVG. INN1 INN2  INN AVG.
""""""""""" PL 248 —-b--  0.386  0.386 0.342 0.354 0.3a8
PL 250  0.441  0.411 0.426  0.417  0.380 0,398
FL 252  0.370  0.372 0.371  0.359 --D--  0.359
FL 253  0.405  ~-D-- 0.405 0,299  --D-- 0,299
FL 256 0.371  0.368 0,370 0.331 0,320  0.325
FL 263  0.355  0.394 0.375 0.344 0,369  0.357
FL 275 0.348  0.34% _ 0.348  0.318 0.311  0.315
FL 284 0.378  0.374 0.376 0.324 0.316 0,320
FL 285  0.450% 0,372 0.372  0.390% 0.322  0.322
FL 307  0.391  0.394 0.392 0,335 0,357 0,346
FL 325 0,372  0.,413% 0,372 0,403k 0.378% -----
FL 339  0.419 0,399 0.409  --D-—  0.362  0.362
FL 340 0.361 0,388 0.374 0.338  0.362  0.350
FL 343 0,359  --D-- 0.359 0,287 --D--  0.287
FL 344  0.358  --D-- 0.358  —-D--  --D==  —==--
FL 451  0.358  0.350 0.359  0.340 0,334  0.337
FL 453  0.339  --R-- 0,339  —-X¥-- =—-R--  -----
FL 454  0.410% 0.377 0.377 0.341  0.345 0,343

FL 45é& 0.374 0.408% 0,374 0.331 0.341 0.336

PL 462  ==R--  ==Re=  =-=e- m=Rem  ==Re== ==

:j;p 466  0.337  --%-- 0.337 0.362 0.366 0.364
" UBPL 467 0.347  0.374  0.361 0,330  0.296 '6.3}3"

FL 468  0.435% 0,380 - 0,380 0.373 0,358  0.365

FL 518  0.429  --D-- 0.429 0.378 0.369 0,373

FL S20 0.452 0.480% 0,452 0.000 0,348 0.348

FL 521 0.448 0,402 0.425 0.341 0.323 0,332
FL 822 0.428 0.444 0,436 0.330 0.342 0.336



0.429 0.384 0.407 0.357 0.331 0.344

FL 525
FL 526 0.370 0.389  0.379 0.316 0,314  0.315
FL 528  0.446 0.419  0.433  0.333  0.336 0.334
FL 529 0,387 0.420  0.404  0.321 0,344 ?O?3§§[,
CPL'S32 0,374 0.356  0.365  0.339  0.332 bb?ﬁﬁ&'
BL 533 0.426  0.358  0.392  0.341  0.315 0,328
‘%EL_534 0.389 0,430 0.410 0.301  0.324 0,312
FL 536  0.394  0.344 0.379  0.366  0.377  0.371
FL 537  0.368  0.360  0.364  0.296 0,293 0.294
FL 538 0.396 0.390  0.393  0.338 0.338 0,338
FL 539 0.398 0,413  0.406 0,329 0,318  0.323
FL 540 0.380 0.364  0.372 0.308 0,287  0.297
FL S41  0.366 0.370  0.348 0,337 0,308  0.322
FL 542  0.430 0.427  0.428 0,378 0,382  0.380

FL 543 0.375 0.,420% 6.375 0.339 0.356%% 0.339

FL 544 0.394 0.426 0.410 0,338 0.349 0,343
FL 545 0.438 0.389 0.414 0.325 0.317 0.321
FL 546 0.417 0,455 0.436 0.338 0.349 0.344
FL 547 0.425 0.434 0.430 0.357 - 0.368 0,363
FL S48 0.379 ~=D—- 0.3%9 0,334 il Ut 0.334
FL 549 0.406 0.379 0.392 0.355 0.380 0.368
FL 550 0.51% 0.454 0,489 0.423 0,391 0,407
FL 591 0.436 --0-- 0.4346 0.395 0.392 0.394

FL 355 0.354 0.417% 0.354 0.336 0.341 0,338

FL

FL 556 0.431 0.415 0,423 0.370 0.3358 0.364
'PL 557 0.36%9 + 0.426 0.398 0.419 0.444% 0.419

558 0,391 0.365 0.378 0.339 0,330 0.335
PL 559 -=T-- | e L 0.334 0.339 0}337
FL Sé61 0.414 0.410 0.412 0.345 0.341‘ 0.343
FL 562 0.363 0.339 0.351 0.320 0.296 0.308
FL 563 0.390 0.389 0.390 0.400 0.382 0,391

Bl E4A  0.407  —=li--— 0.407 O.477% —-Ql=-m  =—=——w
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FL

FL

FL.

PL S

FL
FL

FL

FL
FL
FL
FL
FL
FL
FL
FLl.
FL
FL
FL
F‘L
s
-
FL
FL
FL

FL

600

601

611

b613

615

616

617

618

619

620

0.398

———

0.474%

0,395

——li——

0.377

00397

0,445

0.384

00470

0.460

00437

0.431

0.367

00430
0.399

00413

0.383

0.404

0.3%24

00440

0.363

0.388

——-—

00398

0.381

0.392

0,436

0.444

0,413

e [l

0.439

00449

00448

0.381

0.433

0.384

~—l——

0.380

0.396

00368
0.376

0.454

00391

00404

00394

00418

00374

0.391

0.387

0.434

0.315

0.401%

0,337
0,382
-=-Q--
0.365
-=N--
-
0.349

0.371

0,347

0.379

00347

0.388

———

0,33

]

0,331

00410

0 0387

00333

0.385

-—%¥--

0.397%

-=0--

e Unled

-—N-—

0.383

. ~0.315

—=-—

0.373

0.313
0.347
0.360
0369 .
0.338
0.382
0.280
0.346

0.329

0.365
--D-=

0.348

0.364
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FL
L
PL
L
PL

F.L _

FL

FL

FL
FL

FL

FL
FL
FL

FL

FL
FL
FL
FL
FL
-PL
"FL
FL
FL
FL
FL

FL

6316

637

641

642

647

644

645

646

647

648

649

661

663

L L A

__U__

0.442

0.480

0.461

0.480

0.382

0.412

0.411

0.452

0,396

0.401

0.479%

0.391

0.342

0.330

0.397

0.372

0,424

0.467
0,460
R
0,391
0.403

__n_m

0.419%
.
0.387
0.413
0.394
0.420

0.3%94

0.411
0.374

- -

0.464

0.470

0.382

0.402

0.407

0,375

0.374

0.413

0.430
0.381

0.328

0.393

0.344

0.330

0.404

0.373

0.424

0.333

0.336

0.335

0.390

0.380

0.380

0.408

0.335

0.319

0.404

0,420

0.304

0.342

0.340

0.298

0.314
0.344
0.363
0.302
0.347
0.392

0.243

0.420

0.397

__D__

0.405

0.360

0.332

0.379

0.439%

0.297

S 0.341

0.333

0.297

0,334
0.344
0.335

0,405

0.388 .

0.380

0,407

0.348

0.326

0.392

0.420

0.301

0.342

0,337

0.298

0.400% 0.361

0.391

0.405

0.367
0.410
0.350
0.318
0.364
0.367
0.362
0.321
0.360
0.314

0.336.

0.356

0.308

0.34464

0.392

0.337
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FL
FL

FL
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666

667

668

669

670

...-.[l_._

0.403

0.433

0.405

0.473%

0.426

0.389

0.4046

0.382

0.388

0.444

0.412

0.377

_..[l...._

0.371

0.321

0.384

0.367

0.364

0.323

0,350

0.398

0.372



TARLE 3

‘**#****XX********X**#*X************#X*******X****X#*******#*********X*********
SOURCE OF DATA ¢ C.Z. KELOWNA E.C. DATE RECEIVED ¢ MARCH 21,1983

TREE &  OUT1 OUT2  OUT AVG. INN1 INNZ  INN AVG.
""""""""" fL 872 0.373  0.390  0.381 0.380 0.345 0.343
.PL.875 0.336  0.349 0.342 0,313  0.340% 0,313
FL 876 ©0.438  0.424 0.431  0.389 0,366 0.378
FL 877 0.388  0.440 0.414 0.318 0,323 0.321
FL 885 0.394 0,408 0,401  0.346 0.343 0,344
FL 886  0.435% 0.403 0,403  0.396 0.379 0,388
FL 887  0.441  0.426 0,434 0,418% 0.394 0,394
FL140S  0.479  0.467  0.473 0,461 0,464  0.463
FL1406  0.378 0,405 0.391 0,311  0.331  0.321

FL1407 0.416 0.446% 0.416 0.346 0.343 0.344
FL1408 0.453% 0.384 0.419 0.385 0,368 0.377

FL1409 0.494% 0.431 0.431 0.399% 0.371 0.371



TARLE 4

.*****#*****************X****#X***X***X*******#****X************X*******X******

SOURCE OF DATA! MOFs SKIMIKIN, TAFFEN DATE RECEIVED:! JUNE 26,1983
TTTTTTTIRECIFIC GRAVITY DATA FROM S5 PLsKIM.DAT -
TTTTTTTTIREE & oUTi ouT2 oUT AvG. INNI NNz INNAVG.
""""""" PL1016  0.433  0.449  0.441  0.421 0.446 0.433 -

_FL1017 0.460 0.430 0.445 0.435 0.413 0.424
FL1018 0.370 0.378 0.374 0.334 0.331 0.332
FL1019 0.374  0.365 0.370 0.349‘ 0.346 0.347
FL1051 0.364 0.362 0.363 0.320 0.340 0.330
FL10S2 0.398 0.404 0,401 0.344 0,349 0.346
FL10G3 0.419% 0.367 0.367 0,363 0.346 0.354
FL1I0SA 0.379% 0.336 0,336 0.308 0,295 0.302
FL1130 0.409% 0.385 0.385 0.347% 0.309 0.309
FL1131 0.387 0.368 0.377 0,322 0.337 0.330
FL114t 0.464 0.469 0.467 0.403 0.385 /9.394
PL1142 0.429 0.449 0.439 0.394 0.384 0.389
FL1143 0.472 ~=Q-- 0,472 0.378 0.388 0.383
FL1144 0.486% 0.456 0.456 0.454% 0.416 0.416
FL1145%5 0.526  0.546 0.3536 0.451 0.440 0.444

FL1146 0.421 0.480% 0.421 0.419 0.427% 0.419

FL1147  0.439% 0.395  0.395  0.388% 0.359  0.359
FL1148  0.489% 0.422  0.422  0.399  0.396  0.398
FL1149  0.464% 0,431 0.431 0.373  0.348  0.361
FLI1S0  0.458% 0,403  0.403  0.371  0.352 0,362
FL1168  0.409% 0.367 0.367 0.354 0,350  0.3%52

S PL1169 0,363 0.407% 0.365 0.338 0.348 953;3
FL1170 0.382 0.378 0.380 0.358 0.414%% 0.358
FL1171 0.395 0.402 0.398 0.355 " 0.400% 0.376
FL1172 0.379 0.384 0.381 0,334 0.338 0.336
FL1173 0.462 0.455 0.4358 0.419 0.408 0.413

FL1174 0.387 0.395 0.391 0.337 0.338 0.328



FL117S

PL1176

FLL177

PL1178

©LUPL1179

f;PL1180
PL1181
FL1182
FL1183
FL1184
FL1185
FL1186
FL1187
FL1188
FL1189
FL1190
FL1191
FL1192
PL1193
FL1194
FL1195
FL1196
FL1197
FL1198
PL1199
PL1200
FL1201
FL1202
FL1203
FL1204
FL120S

ot 1904

L 0.376

0.366

0.346

0.347

0.340

0.406

0.461

0.433

0.445

0.361

0.373

0.403

0.378

0.3%96

0.415

0.410

0N .27

0.348

0,399

0.362

0.442%

0.466%

0,704

0.374

0.372

0.347

0.345

0.333

0,404

0,444

0.361

0.378

0.395

0.378

0.396

0.415

0.410

0.32390

0.329

0.306

0,342

0.341

0.307

0,345

0.358

0,444%%

0.357

0.3%1

0.380

0,310

0.337

0.332

0.317
0.373
0.3%90
0.391

0.371

0.395

0.390

0,340

0.342

0.368%

0.314

0.303

0.377

0.340

0.339

0.311

0.346

0.372

0.432%

0,355

0,393

0.376

0.319

0.359

0.332

0.349

0.374

0,379

0.359

0.343%

0.366

0.382

©.389

0.370

0.408

0.414%

0.340

0.

0.345
0.340
0.323

31T

4

0,306

0,365
0.328
0.202
0.341

0.340

0.30%9

0.346

0.317
0.370
d,386
'0;390
0.371
0.401
0.390

0.3490



FL1207

FL1208B

PL1210O

PL1211

3Q?§Li212
EL;213
FLI214
FL121S
FL1216
FL1217
FL1218
FL1219
FL1382
FL1440
FL1441
FL1442
FL1443
FL1444
FL1445
FL1446
FL1447
FL1448
FL1449
FL1450
PL1451
PL1452
FL1454
FL1455
FL1456

PL1457

0.409
0.401
0.417
0.372
0.359

0.3298

0.404

0.376

0.439%
0.462
0.3635
0.514%
0.403
0.413
0.396
——
0.417
0.414
0.468%
0.445
0.439
0.336
0.345
0.393%

0.408

0.444%

0.423

0.388

0.410%

0.394x%

0.406

0.421

0,367

0.383

0.456

0.340

0.390

0.361
0.393
0.489

0.423%

0.461

._..n_._

0.442

0.408

._._[|.__

0.393

0.447

0.432

0.461

0.409

0.412

0.402

0.371

0.361

0.393

0.475

0.365

0.461

0.403

0.381

0.366

0,370

0.341
0.367
0.390
0.339
0.350
0.413%

0.404%

0.394

0.3%96

0.448%

0.370

0.370
——Ti—
0.419
0.384
0.387
Tl
0.426
0.380
0.332
0.36?
0.332

0.324

0.347

0.379

0.366

0.343

0.403%

0.397

0.343

0.380x

0.361

0.364

0.424%

0.400

0.425

0.397

0.396

0.349

0.436

0.366

0.376

0.400

0.373

0.340

0,298

0.312

0.344

0.381
0.367

0.364

0,368

0.346.

6.365
0,355
0.342
0.367
0.393
0.341
0.350
0,361

0.364

0.394

0.398

0.425

0.384

0.383

0.334



TARLE $

3K KKK K KK 0K K 0K K K0K 3K8K0K ORI IOR K KOKOK K KK KK K K 30K K KKK 0K K KKK KKK KOO ROROR KRR ROROR R KOk K

SOQURCE OF DATA ¢ MOFs VERNON »E.C. DATE RECEIVED ¢ FER. 23/83
TTTTTTTGRECIFIC GRAVITY DATA FROM S8 FLUERL.DAT
T TIREE 1 oUTI  oUT2 | OUT AUG. INNI | INNZ  INN &VG.
o PLI0S6  0.400  0.395 0,398  0.405 0,396 0.400

FL1097 0.414 0.428 0.421 0.382 -=D-- 0.382
PLEO?B 0.3355 0.359 0.357 0.305 0.313 0.309
FL1099 0.467% 0,409 0,409 0.389 0.406 0.398
FL110O 0.483% 0.450 0.450 0.465% 0.431 0.431

FL1101 0.388 0.428% 0,388 0.331 0,331 0,331

FL1102 0.396 0.406 0.401 0.408 0.417 0.412
FL1338 0.414 0.395 0.404 0.360 0.344 0,352
FL1339 0.490% 0.396 0.3%6 ° 0.3%90 0,352 0.371
FL1340 0,392 0.357 0.375 0.340 0.338 0.339
FL1341 0.435% 0,399 0.395 0.398 0.473%% 0.398
FL1342 0,358 0,389 0.374 0.362 0.351 0.357
FL1343 0.397 0,405 0.401 0.359 0.349 0.354

FL1344 . 0.411 0.447%% 0.411 0.365 0.400% 0.365

FL1345 0.431 0.452% 0.431 0.431 0.431 0.431

FL1346 0.465% 0.436 0.436 0.390 0.386 0.388
FL1347 0.425 0.415 0.420 0.401 0.414 0.408
FL1410 0.439 0.426 0.432 0.414 0.401 0.408
FL1411 0.427 0.426 0.427 0.400 | 0.379 0.389

L1412 0.420 0.467% 0.420 0.358 0.403%% 0.358

FL1413 0.437 0.416 0.427 0.349 0.325 0.337
FL1414 0,427 0.446 0.436 0,404 0.413 0.408
FL1415 0.437 0.419 0.428 0.368 0.355 0,361

FL1416 0.396 0.455%% 0.396 0.325 0.338 0.332

FL1417 0.446% 0.410 0.410 0.400 0.368 0.384

FL1418 0.401 0.418 0.410 0.382 0.371 0.377

FL1419 0,405 0.436% 0.405 0.384% 0.351 0.351



e miae v s e e b Wl e e

FL1420 0.444% 0.380 0.380 0.371 0,370 0.371

FL1421 0.4046 0.412 0.409 0.363 0.379

FL1422 0.360 0.355 0.357 0.352 0.331




TABLE 6

TKOK OK 3OK 0K KR KK KK K 3K KKK 30K 0K K 0K 3K 3K 3K 0K K KK KK 0K 30K KK KK KKK 0K 0K KKK KK IOKROK FORRORXOROKOKOR K
SOURCE OF DATA! WEYERHAUSER,KAMLOOFS DATE RECEIVED: FER. 2451983

TREE # OUTL  DUT2  OUT AVG. INN1  INN2
—————————— f;[;;;;—f_::;::~——::;::—_——:::::_w_::ﬂ::_——::;::_"—:Z::—-O_"-*——h—___—
"ép;zzs 0.428% 0.380  0.380  0.440% 0.429  0.429
FL1237  0.424% 0,358  0.358  0.478% =—-D--  -===-
L1238 0.479% 0.443  0.443  0.430%k 0.411 0,411

PL123? 0.406 0.442% 0.406 0.334 0.365% 0.336

FL1240 --—h~-- 0.375 0,375 0,380 0.364 0.372
FL1241 0.423 0.400 0.412 0.344 0.346 0.345
FL1242 0.396 0.401 0.399 -~ 0.363 0.363
FL1243 it Uy 0.3645 0.365 0.355 0.339 0.347
FL1244 0.419 0.418 0.419 0.374 0,403 0.388
FL1245 0.335 0.413% 0.335 0.320 0.334 0.327
FL1246 0.347 0.372 0.359 0.338 0.348 0.343

FL1247 0.398 0.462% 0.398 0.3468 0.411% 0.368

FL1248 0.433 0.420 0,427 il Uk 0.408 0.408
L1249 c.417 0.403 0,410 0.341 0.341 0.341
FLL2SS 0.437% 0.409 0.409 0.371 0,366 0.368
PLlQSS 0.384 0.391 0.387 0.315 0.326 0.320
FPL1257 0.455 0.442 0.448 0.333 0.367 0.360

FL1258 0.414 0.451% 0.414 0.367 0.385 0.376

FL1259 0.410 0.395  0.403  0.310 0.321  0.316
PL1260 0,406 0.393 0,400 0.374 0,363  0.369
FL1261  0.435% . 0.395  0.395  0.390  0.403% Ao};9o
FL1262  0.429 0,439 0.434 0.383 0,385 0,384
FL1263  0.393% 0.363  0.363 0.352 0.354  0.353
FL1264  0.436% 0.386 0,386  0.403  —=-¥X-- 0,403
FL1265 0,406 0.385  0.396 0.356 0.366  0.361

Bl 19244 O.A%A 0,I909 0,408 0.271 0.341 0.366



TARLE 7

*********#X*************X*********#****X*#***X*##******X*******X**************
SOURCE OF DATA? WEYERHAUSERs; OCEAN FALLS DATE RECEIVED ¢ FEER .24,1983

TREE # OUT1  OUT2  OUT AVG. INNL  INN2  INN AVG.

—————————— f;[;;;;—-n::;::_——::;::~*_~:::::-~—::£::“__::;::—nf::;::—__'______—nh_
PL1296  —-D-- 0,381 0,381 0,332 0.337 0,335
FL1297  0.431 0,426  0.428  0.339  0.324 0,332
PL1298  0.437 0,411  0.424 0,383 0,363 0,373

FL1299 0.417 0.461% 0.417 0.382 0.417% 0.382

FL1300 0.451 0.427 0.439 0.412 0.386 0.399
FL1301 0.400 0,368 0.384 0.3%0% 0.336 0.336
FL1302 -=0-- 0.342 0.342 0.322 0.306 0.314
FL1303 0,385 0.388 0.386 0.312 --%¥%-- 0.312
FL1304 0.3295 i (e 0.395 0.355 0.355 0.355
FL1305 0.434 il Ul 0.434 0.341 0.325 0,333
FL1306 -=f-- 0.389 0.389 0,338 0.364 0.351
FL1307 0.3464 0.359 0.362 0.311 0.317 0.314

L1308 0.403 0.475% 0.403 0.338 0.336 0.337

FL1309 0.384 0.220 0.387 0.381 0.404 0.393
FL1310 0.472 0.453 0.464 0.384 0.368 0.376
FL1311 0,361 0.380 0.370 0.372 0.356 0.364
FL1312 0.3354 0.375 0.365 0.317 0.345 0.331
FL1313 0.362 0.371 0.366 0,375 0.376 0.376

FL1Z14 0.426 0.403 0.415 0.359 0.361 0.360



TAELE

8

***********X*##***************X********#X**#X******X*********X****X***X*******
SOURCE OF DATA ! KALAMALKASVERNON

0,383

PL1315
 PL1316
L1317
FL1318
FL1319
FL1320
FL1321
FL1322
FL1323
FL1324
FL1325
FL1326
FL1327
FL1328
FL1329
FL1330

FL1331

FL1332

0.431
0.421
0.406
0.430
0.393
0.,460%
0.405
0.437%
0.432
0.371

0.414%

DATE RECEIVED

4
*

NGOV .30+1983

0.437%
0.413
-
0.413
0.421
0.399
0.413%

0.448

0.384
0.380

0.410

0.410

0.439

0.409

0.440

0.393

0.413

0.405
0.413

0.426

0.384

0.373

0.406

0,368

| BT

0.344

.._.n....

0.360

0.360

0,369

0.393%x%

0.349

0.414%

0.362%

0.341

....[l._...

0.405%

0.375

- 0.340

0.380

0.370

0.343

__n...._

0.331
0.338

0.364

0.364

0.341

0,374

0.344
0.397

0.356
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TAEBLE 9

K KK K KKK KK 3K 5 3K 3K 0K KK K KK 3K Ko 33K K oK K 3K KKK K KKK KK KKK KK oK K KO OK KKK RO KR OOk X
SOURCE OF DATA ¢ TOLKO INDUSTRIES DATE RECEIVED ¢ JULY 4, 1983

SFECIFIC GRAVITY DATA FROM SGTOLKO.DAT

e e e e e v e - 4o o o vm o S+ e M o bom Seee m n cam Sawn e et M oo e WP o G S ek Sem e G IS G s M Gmm e T M S M Smp M G S M G M e e ST M S S S G S 0 S S SRS S S s e S e

. PFL1350  0.432 0,436 0.434 0,413  0.422 0.417
“ PL1351  0.390  0.460% 0,390 0,407  0.414  0.411

Pti352 0.386 0.401 0.394 0.343 0.339 0.341

PL13S3 0.,403% 0.346 0.366 0.361 0.347 0.354
FL1354 0.376  ———=- 0.376 0.338 0.347 0.343
FL135S 0.455% 0.398 0,398 0.348% 0.322 0.322
FL1356 0.381 0.391 0.386 0.346 0.348 0.347
FL1357 0.399 -=Q-- 0.399 0,340 0.330 0.335

FL1358 0.371 0.440% 0,371 0.329 0.333% 0.329
FL1359 0.420 0.407 0.414 0.375 0.357 0.366
FL1360 0.414% 0.374 0.374 0.366% 0,333 0.333
FL1361 0.401 0.441% 0.401 0,330 0.337 0.334
FL1362 0.465 0.511% 0,465 0,403 0.418 0.411
FL1363 0.365 0.352 0.358 0.311 0,312 0.312

FL1364 0,40%9% 0.373 0.373 0.350% 0.307 0.307
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TABLE - 10

*******X*****************X***XX*********X*****X*X*******X*X*****X**X****X******
SOURCE OF DATAY CZs LUMEBY/ARMSTRONGsE.C. DATE RECEIVED? DEC.3/21,1982

TREE # OUT1 OUT2  OUT AVG. INNI INN2  INN, AVG.
ThLi3es  0.472  0.480  0.476 0.373 0.367 0.370
FL1366  0.477% 0,435 0.435  0.401 0,391  0.396

PL1347  0.447  0.483 0.445 0.402 0,422 0,412

FL1368 0.43%9 0.501% 0.439 0.373  0.468% 0.373

FL1369  0.441  0.428 0.435 0,372  0.362  0.367
PL1370  0.376  0.393 0.384 0.342  0.352  0.347
FL1371  0.363 0,390 0.377 0.316 0.303 0,310
FL1372  0.371 0,386 0.379 0.343  0.344 0,343
FL1373 0,386  0.393 0.389 0.338  0.348  0.343
FL1374  0.419  0.422 0.421  0.343  0.331 0,337
FL1375  0.453% 0.421 0.421 0,367 0.360  0.363
FL1376  0.382  0.402 0.392 0,337 0.340 0,339
PL1377  0.395  0.392 0.394 0.383  0.360 0.372
FL1378 . 0.447% 0,408 0.408 --Di-— 0,348  0.348
FL1379 0,409  0.427 0.418 --%-- 0.386 0.386
FL1380 0,437  0.428 0.432  0.370 0.360 0,365
FL1381  0.382  0.350 0.366 0,337 0,325 0,331
FL1383  0.442  0.417 0.429 0,451  0.448 0,450
FL1384  --D-=  --D--  =----= B
FL1385 0,403  0.404 0.403 0,366 0.367 0,367
PL1386  --D--  --D--  ---o- e S (L C bt
§L1387 0.325  --D-- 0.325 0,305  --D-- 6.395
FL1388 0,446  0.413 0.429  0.400 0,393 0,397
FL1389 0,380 0.386 0.383  0.334  0.299  0.316
FL1390 0.418  --D-- 0.418  0.427 --D-- 0,427
PL1391  0.367 0.353  0.360 0.333  0.329 0.331

FL1392 0.376 0.373 0.376 0.377 0.333 0.3465



FL1393 0.3645 0.403% 0.365 0.334 0.360% 0.334

FL1394 0.318  --D-- 0.318  0.322%X —-Qi-=  ——=—=

FL13995 0,429 0,431 0.430 0.427% --D--




TARLE 11

JOR KK HOKKOK K K KKK 3 KOK 0K K KKK KK K 3 KK K K KK KKK K KKKk KK KKK K K RO OK KOO OK KRRk X
SOURCE OF DATA ¢ MOF,SMITHERSsE.C. DATE RECEIVED $ JAN. 10,1984

TEEE ¥ SuT1 ouT2 OUT AVG. INN1 INN2
'''''''' TTRL30a0  0.444  0.440  0.442  0.388 0.436x 0.388
'.FL3Q41 0.397 0.3895 0.3291 ~ 0.408 0.395 0.401
FL3042 -=Q0-- 0.425 0.425 0.400 >0.412 0.406
FL3043 0.415 0.450 0.432 --X¥-- 0.404 0,404
FL3044 -~0-- —=Q=-- == 0,400 0.372 0.386
FL304S 0.444 0.411 0.427 0.392 0,388 0.390
FL30AS 0,391 0.437 . 0.414 0.342 0.370 0.336
FL3047 0.508% 0.402 0.402 0.429% ¢0.382 0.382
FL3048 0,420 0.447 0.434 0.407 0.414 0.410
FL3049 0.428% 0.401 0.401 0.411 0.402 0.407
FL30S50 0.457% 0.396 0,396 0.,474% 0.448 '0;448

FL30S51 0.408 0.446% 0,408 0.382 0.402 0.3%92

FL30OS2 --0=-- -=f==  em—-- —-D-- -=0-- -
FL3053 ~=D-- 0.380 0.380 0.371 0.383 0.377
FL30S4 -=-Q-- 0.502 0.502 ~—=D=-- 0.444 0.446
FL305S 0.400 -=Q-= 0.400 0.401 aad Unde 0.401
FL30S6 0.437 0.4467 0.452 0,399 0.399 0.399
FL30S7 0.437 0.439 0.438 0.401 0.397 0.399
FL30S8 0.435 0.428 0.431 0.438 0.421 0.430
PL30GY 0.455 0,442 0.449 0.464 0.467 0,465
' . PL3040 0.462 0.434 0.448 0,436 0.412 9.424
FL3061 0.491 0.427 0.459 0.431 0.389 ‘0.410.
FL3062 0.384 0.403 0.393 0.403 0.413 0.408

FL30G3 0.414 0.363 0.389 0.387 0.387 0,387

FL306A 0.433  0.412 0.422 0.409 0.3%98 0.403
PL306S 0.373 0.410 0.392 0.396 0.404 0.400

Bl X044 0.331% 0.2469 0.375 0.378 0.381 0.379



FL3067
FL3068
FL3069
FL3070
) F#3071
AEL3072
FL3073
FL3074
FL3075
FL3076
FL3077
FL3078
FL3079
FL3080
FL3081
FL.3089
FL3090
FL3091
FL3092
FL3093
FL3094
FL309S
FL3096
PL3097
FL3098
BL3099
FL3100
FL3101
FL3102
FL3103

FL3104

0.413%
0.463
0.37%
0.481

0,369

__U__

R

T
0.370
0.440
—eD--
0.369
0,404
0.375
0.426
.
0.410
0.403
0.464

ﬂ_n__

0.423
0.378
0,462
0.450
0.421
0.369
0,400
0,493
0.409
0.443
0.394
0.487
0.400
0.508
0.398
eiem
Q-
.
Qe
0.414
e Qiem
Qe
.
0.463
0.348
0.378
-
0.396
Qe
0,442

__n__

0,495
0.383
0.427

0.387

0.436

0.408

0.398

0.470

0.384

0.448

0.440

0.442

0.381

0,397

__n__

0.438%% 0.380

0.406
0.452
0.387
0,400
0.418
0.395

0.48¢6

.
[
——D=-
0.364

__D__

S

‘—D_‘

0.412

0.343

0.383

__D__

0.367

__n__

0.375

__n__

0.417

0.438
0,387

'0.418

0,413
0.396
0.478
0,343
0.434
0.371
0.440
0.435

0.438

0.374

0.397



FL310S 0.361 . 0,384 0.374 0.385 0.363 0.374

FL3106 0.355 0.364 0.359 0.363 0.466% 0.363
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TABLE 12

*******X***X*****#*K*#XXX*****************#******#*#X**X***X***XX*X****X******

SOURCE OF DATA! FROVENANCE 14 DATE RECEIVED:! JAN. 9y 1985
T TTTTTTTLPECIFIC GRAVITY DATA FROM sa P14 st .-
T TTTiRer Ui 0uUT2  OUT AUG. INNI  INNZ © INN AVG.
T TR 1 01 0.400 0,393 0.397  0.367  0.370 0,369
FL14 02 0.452 0.413 0.433 0.392 0.401 0.3%6
FL14 03 0.348 0.397 0.383 0.373 0.355 0.364
FlL14 04 0.366 0.391 0.378 0.363 0.379 0.371
FL14 05 0.440 0.427 0.434 0.394 0.401 0.397
FL14 06 0.41% 0.433 0.424 0.39% 0,405 0.400
FL14 07 0.436 0,438 0.437 0.386 0.384 0.385
FlLi4 08 0.403 0.406 0,405 0.374 0.369 0.371
FL14 09  0.398 0.414 0.406 0,392  0.394 0.393

FL10O 10 0.476% 0.504% ——%-- 0,420%% 0.,452%% —-XX--



TARLE 13

.***X**X##********#X***************X***#******X**#****X********#*X******X***X**
SOURCE OF DATAY FROVENANCE 17 DATE RECEIVED?! JAN. 93 19895

'TREE #
"""""""" FL17 09 0.453  0.428  0.a41  0.387 0.376 0.381
PL17 10 0.398 0,433 0.416 0.346  0.366 0,356
FL17 11 0.465 0,455 0.460  0.382  0.360 0.371
FL17 12 0.434  0.461 0.447 0,419  0.424  0.421
FL17 13 . 0.380 0,382 0.381 0.364 0.374  0.369
FL17 16  0.455  0.414 0.435 0,389 0.365 0.377
FL17 17  0.407 0,402 0.404  0.361  0.359  0.360
FL17 18  0.476  0.459 0.467 0,454 0,425 0,440
FL17 19 0.443 0,432 0,438  0.377 0.371 0,374

FL17 20 0.389 0.416 0.403 0.379 0.392  0.386



TARBLE 14

:#**X******************X********X**#***#***X***************#*#**X****X**X*X****
SOURCE OF DATA! FROVENANCE 23 DATE RECEIVED! JAN. 9+ 19835

'..._..._._==_...====..._...._..._.__......_.....__..__._._._.__._..._.._....:_—_.._._._.==-.__._=_._.__..._.=_—_===———-..-.___...._.___.....

TREE ¢ OUT1 OUT2  OUT AVG. INN1 INN2Z  INN AVG.
T e23 01 0.410  0.394 0,402 0.319  0.319 . 0.319
A[FLQE 02  0.450  0.448 0.449  0.417 0,406  0.411
FL23 03 0.358  0.408 0.383  0.344  0.362 0,353
FL23 04  0.381  0.421 0.401  0.335 0.374 0,355
FL23 05  0.400  0.39¢4 0,398  0.349  0.361  0.355
FL23 06 0.387 0,380 0,384 0.332  0.33% 0,335
FL23 07  0.408  0.389 0.399 0,383 0.348  0.365
FL23 08 0.428  0.392 0,410 0.384 0.374 0,379
FL23 09  0.397  0.379 0,388  0.366 0.373  0.369
FL23 10  0.334  0.338 0.336 0.331 0,331 0,331
FL23 11 0.373  0.371 0.372  0.339  0.346 0.343
FL23 12 0,431  0.424 0.428  0.393 0.384 0,388
FL23 13 0.400  0.409 0,404 0,331  0.325  0.328
FL23 14 0,423  0.441 0,432 0.386 0.387  0.387
FL23 15 0,456  0.406 0.431  0.35%  0.360 0,359
FL23 16  0.448 0,480 0,464 0.35% 0.378  0.368
FL23 17  0.428  0.396 0,412  0.376 0.358 0,367
FL23 18 0.459  0.425 0.442  0.400 0,380  0.390
FL23 19  0.428  0.461 0,444 0.376 0.388 0,382

FL23 20 0.386 0.375 0.380 0.345 0.352 0.348






