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of Martes americana represent only one colonization. Cytochrome b data were 
consistent with the recognition of these as monophyletic clades; however, aldolase C 
sequences and microsatellite data indicated that these generally parapatric groups 
interbreed in at least one region of limited geographic overlap. These clades probably 
were isolated during the late Pleistocene in eastern and western glacial refugia, but 
geographic separation apparently has not led to reproductive isolation.se 
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of forage quality). An experiment with captive geese found no effect of herbivory on 
biomass or nitrogen concentrations at low foraging intensity ten n



 

 28 

(Seiser) graduated with an MS degree in Wildlife Biology, and the other student 
(Blundell) is nearing completion of her PhD degree. 

 
 
Mechanism of Impact and Potential Recovery of Pigeon Guillemots (Cepphus 
columba) after the Exxon Valdez Oil Spill 
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Dr. R. Terry Bowyer, Co-Principal Investigator, IAB 
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Funding Source: USGS/BRD/ABSC (RWO 40) 
Note: Pam Seiser graduated from UAF in May 2000. Her thesis abstract follows. 
 
Abstract—The abundance of pigeon guillemots in oiled areas of Prince William Sound, 
Alaska, failed to increase after the 1989 Exxon Valdez oil spill. Population growth 
may be constrained by the physiological effects of oil exposure, food availability, and 
nest predation. I conducted a comparative study among unoiled, oiled, and pre-spill 
data sets, to provide insight on factors limiting population recovery in oiled areas. 
Blood samples from chicks in oiled and unoiled areas provided little evidence of 
physiological effects of exposure to oil. Pigeon guillemot diet, productivity, growth 
rates, and fledging weights in unoiled areas of southwestern Prince William Sound 
from 1994 to 1998 indicate oiled areas had a lower proportion of high-lipid fish in the 
chick diet and lower fledging weights, compared to unoiled and pre-spill studies. 
These results suggest that the lack of recovery in oiled areas is associated with a 
prey base that results in lower fledging weights, which may reduce juvenile survival.  
 
 
Social Organization and Spatial Relationships in Coastal River Otters: 
Assessing Form and Function of Social Groups, Sex-biased Dispersal, and 
Gene Flow 
 
Personnel: 

Dr. R. Terry Bowyer, Co

 78 0 Tm (392 0 Tm ( ) Tj41 0 0 41 0 0 Tm /F1.0 e1 167 0 Tm (e)
Tj  238 0
Tm (n) Tj 41 0 0 410 41 65941 918 0 Tm (e) Tj 41 0 0 9 0 Tm (d) Tj 45 0 0
45 49999
0 0 0.23999999 378.p 0 0 0 sc
q 08065
( ) Tj 41 0 0 41 492 041 401 0 Tm (r) Tj 41 0  41 673 0 Tm
(i) Tj 41 05 0 41 434 0 Tm ( ) Tj 41 50 45 731 0m (c) Tj 41 0 0 41 103 0 
m (i) Tj 41 0 0 41 574 0 Tm (p) Tj 41 0 0 41 140 0 Tma(9) Tj 41 0 0 41 165 0
Tm (l) Tj 41 0 0 411577 0 Tm ( ) Tj 41 0 0 415 91 0 TmI(i) Tj 41 0 0 41 220
0 Tm (n) Tj 41 0 0 45 236 0 Tmv 0 0 41 492 041 4560 0 Tm (e) Tj 41 0 0 421685 0 Tm (s) Tj 41 0 0 4 1306 0 Tm (t) Tj 41 0 0 411
23 0 Tm (i) Tj 41 0 0
413794 0 Tm (g) Tj 41 0 0 436140 0 Tma(9) Tj 41 0 0 4 1385 0 Tm (t) Tj 41
0 0 44 602 0 Tm (o) Tj 41 0 0 41 427 0 Tm (r) Tj 41 0 0 41 474 0 Tm (,) 
j 41 0 0 41 460 0 Tm (f) Tj 41 0 0 41 475 0 TmD(s) Tj 41 0 0 41 507 0 Tm (
) Tj 41 0 0 41 535 0 TmW(n) Tj 41 0 0 41 306 0 Tm/(w) Tj 41 0 0 41 975 0 TmI(o) Tj 41 0 0 41 613 0 TmA(w) Tj 41 0 0 41 163 0 Tm (B) Tj ET Q Q q 14.320001
14.350019 583.44 763.44 re W n /Cs1 cs 0 0 0 sc q 0.23999999 0 0 0.2399999393.7563996 260.11002 cm BT 41 0 0 41 0 0 Tm /F1.0 1 Tf ( ) Tj ET Q Q q 14.320001
14.350019 583.44 763.44 re W n /Cs1 cs 0 0 0 sc q 0.23999999 0 0 0.23999999
108.164337.87001 cm BT 41 0 0 41 0 0 Tm /F1.0 1 TfG(D) Tj 41 0 0 41 32 0 Tma(o) Tj 41 0 0 41 57 0 Tmi(e) Tj 41 0 0 41 68 0 Tm (l) Tj 41 0 0 41 98 0 Tm
( ) Tj 41 0 0 4 294 0 TmM(s) Tj 41 0 0 41 129 0 Tm.(c) Tj 41 0 0 41 164 0
Tm ( ) Tj 41 0 0 41 459 0 TmB(e) Tj 41 0 0 41 488 0 Tm (l) Tj 41 0 0 41 999
0 Tm (u) Tj 41 0 0 41 1 434 0 Tm ( ) Tj 41 50 21551 0 Tm (d) Tj 41 0 0 
27918 0 Tm (e) Tj 41 0 0 41 303 0 Tml(s) Tj 41 0 0 41 314 0 Tm (l) Tj 41 0 0
4 1325 0 Tm,(i) Tj 41 0 0 41 341 0 Tm ( ) Tj 41 0 0 4141 434 0 S( ) Tj 41
0 0 418494 0 Tm (t) Tj 41 0 0 440010 0 Tm (u) Tj 41 0 0 4 1426 0 Tmd(,) 
j 41 0 0 41 253 0 Tm (e) Tj 41 0 0 41 477 0 Tmn(g) Tj 41 0 0 41 504 0 Tm (t)
Tj 41 0 0 41 820 0 Tm ( ) Tj 41 0 0 41 535 0 TmI(i) Tj 41 05 0 41 32 0 Tm (n) Tj 41 0 0 41 319 0 Tm (v) Tj 41 0 0 4 1604 0 Tm (e) Tj ET Q Q q 14.320001
14.350019 583.44 763.44 re W n /Cs1 cs 0 0 0 sc q 0.23999999 0 0 0.239999925874.864337.87001 cm BT 41 0 0 41 0 0 Tm /F1.0 1 Tfs(c) Tj 41 0 0 41 22 0 Tm
(t) Tj 41 0 0 43 48 0 Tm (i) Tj 41 0 0 4 249 0 Tm (g) Tj 41 0 0 41 32 0 Tma(o) Tj 41 0 0 41 101 0 Tm
(t) Tj 41 0 0 41 110 0 Tm (o) Tj 41 0 0 41 142 0
Tm (r) Tj 41 0 0 41 460 0 Tm (f) Tj 41 0 0 45 174 0 Tm((l) Tj 41 0 0 41 363
0 Tm1 0 0 41 492 041 1119 0 Tm (h) Tj 41 0 0 424475 0 TmD(s) Tj 41 0 0 
1 277 0 Tm)(B) Tj 41 0 0 41 625 0 Tm,(i) Tj 41 0 0 411 82 0 Tm ( ) Tj 41
0 0 41 675 0 TmD(s) Tj 41 0 0 431258 0 TmB(t) Tj 41 0 0 43 735 0 TmW(n) Tj ET
Q Q q 14.320001 14.350019 583.44 763.44 re W n /Cs1 cs 0 0 0 sc q 0.23999999
0 0 0.2399999961.67200014337.87001 cm BT 41 0 0 41 0 0 Tm /F1.0 1 Tf ( ) Tj ET Q Q q 14.320001 14.350019 583.44 763.44 re W n /Cs1 cs 0 0 0 sc q 0.23999999
0 0 0.23999999 90.15999635.6311002 cm BT 41 0 0 41 0 0 Tm /F1.0 1 TfF( ) Tj
41 0 0 41314 0 Tm (u) Tj 41 0 0 45140 0 Tm (n) Tj 41 0 0 47426 0 Tmd(,) 
j 41 0 0 410152 0 Tm (i) Tj 41 0 0 41 381 0 Tm (n) Tj 41 0 0 41 978 0 Tm (g)
Tj 41 0 0 41 106 0 Tm ( ) Tj 41 0 0 418561 0 Tm (S) Tj 41 0 0 41 209 0 Tm
(o) Tj 41 0 0 413314 0 Tm (u) Tj 41 0 0 41 261 0 Tm (r) Tj 41 0 0 417936 0
Tm (c) Tj 41 0 0 431100 0 Tm (e) Tj 41 0 0 431314 0 Tm:(i) Tj 41 0 0 41 4
1 0 Tm ( ) Tj 41 0 0 414978 0 TmUS(e) Tj 41 0 0 41 417 0 TfG(D) Tj 41 0 0 
45140 0 TmS(e) Tj 41 0 0 417918 0 Tm/(i) Tj 41 0 0 4 2758 0 TmB(t) Tj 41 0 0
411325 0 TmR(t) Tj 41 0 0 41 554 0 TmD(s) Tj 41 0 0 418306 0 Tm/(w) Tj 41
0 0 411306 0 TmA(w) Tj 41 0 0 413314 0 TmB(l) Tj 41 0 0 41 340 0 TmS(e) Tj
41 0 0 415 91 0 TmC(o) Tj ET Q Q q 14.320001 14.350019 583.44 763.44 re W
 45 0 0 45 544 0 Tm ( ) Tj 45 0 0 45 561 0 Tm  76.51989635.6311002 cm BT 
1 0 0 41 0 0 Tm /F1.0 1 Tf ( ) Tj ET Q Q q 14.320001 14.350019 583.44 763.44
re W n /Cs1 cs 0 0 0 sc q 0.23999999 0 0 0.239999926446.7999635.6311002 cm
BT 41 0 0 41 0 0 Tm /F1.0 1 Tf((l) Tj 41 0 0 41 25 0 TmR(t) Tj 41 0 0 
 249 0 TmW(o) Tj 41 0 0 41 90 0 TmO(.) Tj 41 0 0 41 123 0 Tm ( ) Tj 41 0 0 
1 437 0 Tm4(T) Tj 41 0 0 41 164 0 Tm0(l) Tj 41 0 0 41 077 0 Tm)(B) Tj ET
Q Q q 14.320001 14.350019 583.44 763.44 re W n /Cs1 cs 0 0 0 sc q 0.23999999
0 0 0.2399999916.957999635.6311002 cm BT 41 0 0 41 0 0 Tm /F1.0 1 Tf ( ) Tj ET Q Q q 14.320001 14.350019 583.44 763.44 re W n /Cs1 cs 0 0 0 sc q 0.23999999
0 0 0.23999999 90.15999623.6311002 cm BT 41 0 0 41 0 0 Tm /F1.0 1 TfN(r) Tj
41 0 0 41051 0 Tm (o) Tj 41 0 0 45306 0 Tm (t) Tj 41 0 0 47325 0 Tm (e) Tj
41 0 0 42758 0 Tm:(o) Tj 41 0 0 41 193 0 Tm ( ) Tj ET Q Q q 14.320001 14.350019
583.44 763.44 re W n /Cs1 cs 0 0 0 sc q 0.23999999 0 0 0.2399999121.69623.63110
1 cm BT 41 0 0 41 0 0 Tm /F1.0 1 TfG(D) Tj 41 0 0 41 32 0 Tm (a) Tj 41 0 0 41 57 0 Tmi(e) Tj 41 0 0 41 68 0 Tm (l) Tj 41 0 0 41 98 0 Tm ( ) Tj 41 0 0 41559 0 TmB(e) Tj 41 0 0 412173 0 Tm (l) Tj 41 0 0 413314 0 Tm (u) Tj 41 0
0 41 161 0 Tmn(d) Tj 41 0 0 41 187 0 Tm (d) Tj 41 0 0 41 460 0 Tm (e) Tj 41
0 0 423 68 0 Tm (l) Tj 41 0 0 421549 0 Tm (l) Tj 41 0 0 41 261 0 Tm ( ) 
j 41 0 0 41 275 0 Tmg(s) Tj 41 0 0 41 302 0 Tmr( ) Tj 41 0 0 41 319 0 Tma(g)
Tj 41 0 0 414124 0 Tm (d) Tj 41 0 0 4 1370 0 Tm (u) Tj 41 0 0 419632 0 Tma(o) Tj 41 0 0 4 1422 0 Tm (t) Tj 41 0 0 41 843 0 Tm (e) Tj 41 0 0 41 216 0
Tm (d) Tj 41 0 0 41 489 0 Tm ( ) Tj 41 0 0 410774 0 Tm (f) Tj 41 0 0 451218
0 Tmr(g) Tj 41 0 0 41 536 0 Tm (o) Tj 41 0 0 453160 0 Tm (m) Tj 41 0 0 
60622 0 Tm ( ) Tj 41 0 0 41 193 0 TmU(w) Tj 41 0 0 41 706 0 TmA(w) Tj 41 0 0
41 475 0 Tm (F) Tj
41 0 0 415489 0 Tm ( ) Tj 41 0 0 41 714 0 Tm (d) Tj 41
0 0 41 1 434 0 Tm ( ) Tj 41 50 1 752 0 Tm ( ) Tj 41 0 0 41 106 0 TmM(c) Tj
41 0 0 410102 0 Tm (a) Tj 41 0 0 41 387 0 Tm (y) Tj 41 0 0 481151 0 Tm ( )
Tj 41 0 0 41 866 0 Tm2(m) Tj 41 0 0 41 892 0 Tm0(v) Tj 41 0 0 41 918 0 
m0(v) Tj 41 0 0 414475 0 Tm1(f) Tj 41 0 0 41 971 0 Tm.(y) Tj 41 0 0 41 775 0
Tm ( ) Tj 41 0 0 41 0102 0 TmH(o) Tj 41 0 0 41 1033 0 Tme( ) Tj 41 0 0 41
1058 0 Tm (r) Tj 41 0 0 41 1075 0 Tm ( ) Tj 41 0 0 41 9035 0 Tm (t) Tj 41
0 0 41 0376 0 Tm (h) Tj 41 0 0 4111033 0 Tm (e) Tj 41 0 0 4111258 0 Tm ( )
Tj 41 0 0 41 7952 0 Tm (i) Tj 41 0 0 41  591 0 Tm (s) Tj 41 0 0 4121275 0
Tm ( ) Tj 41 0 0 4121726 0 Tm (a) Tj 41 0 0 4121551 0 Tmb(t) Tj 41 0 0 41
1088 0 Tm (s) Tj 41 0 0 41 1299 0 Tm
(t) Tj 41 0 0 41 1116 0 Tm (r) Tj 
1 0 0 41 1333 0 Tm (a) Tj 41 0 0 41 5960 0 Tm (c) Tj 41 0 0 41 1004 0 Tm (t)
Tj 41 0 0 41 9577 0 Tm ( ) Tj 41 0 0 4141 82 0 Tmf( ) Tj 41 0 0 41 1426 0
Tm (o) Tj 41 0 0 414 651 0 Tm (l) Tj 41 0 0 4146377 0 Tm (l) Tj 41 0 0 41
7344 0 Tm (o) Tj 41 0 0 414 999 0 Tm (e) Tj 41 0 0 41 1534 0 Tm (s) Tj 41
0 0 41541 434 0 .(w) Tj ET Q Q q 14.320001 14.350019 583.44 763.44 re W
n /Cs1 cs 0 0 0 sc q 0.23999999 0 0 0.2399999998.3 0 Tm (3.6311002 cm BT 
1 0 0 41 0 0 Tm /F1.0 1 Tf ( ) Tj ET Q Q q 14.320001 14.350019 583.44 763.44
re W n /Cs1 cs 0 0 0 sc q 0.23999999 0 0 0.23999999 90.15999611.3 07001 cm
BT 41 0 0 41 0 0 Tm /F1.0 1 Tf ( ) Tj ET Q Q q 14.320001 14.350019 583.44
763.44 re W n /Cs1 cs 0 0 0 sc q 0.23999999 0 0 0.23999999 90.15999.51.1.35001
cm BT 41 0 0 41 0 0 Tm /F1.0 1 TfA(B) Tj 41 0 0 41 28 0 Tmb(t) Tj 41 0 0 4 754 0 Tm (s) Tj 41 0 0 41306 0 Tm (t) Tj 41 0 0 49216 0 Tm (r) Tj 41 0 0 410933 0 Tm (a) Tj 41 0 0 41 560 0 Tm (c) Tj 41 0 0 415306 0 Tm (t) Tj ET Q
Q q 14.320001 14.350019 583.44 763.44 re W n /Cs1 cs 0 0 0 sc q 0.23999941
0 0 0.2399999131.679999151.1.35002 cm BT 41 0 0 41 0 0 Tm /F1.0 1 TfÑ(x)
Tj ET Q Q q 14.320001 14.350019 583.44 763.44 re W n /Cs1 cs 0 0 0 sc q 0.23999999
0 0 0.2399999141. 75151.1.35002 cm BT 41 0 0 41 0 0 Tm /F1.0 1 TfR( ) Tj 41
0 0 41500 0 Tm (i) Tj 41 0 0 44119 0 Tm (v) Tj 41 0 0 4 660 0 Tm (e) Tj 41
0 0 49151 0 Tm (r) Tj 41 0 0 410268 0 Tm ( ) Tj 41 0 0 41 389 0 Tm (o) Tj
41 0 0 414228 0 Tm (t) Tj 41 0 0 416528 0 Tm (t) Tj 41 0 0 418167 0 Tm (e)
Tj 41 0 0 420401 0 Tm (r) Tj 41 0  411 224 0 Tm (s) Tj 41 0 0 41 298 0 Tm
( ) Tj ET Q Q q 14.320001 14.350019 583.44 763.44 re W n /Cs1 cs 0 0 0 sc
q 0.23999999 0 0 0.2399999203.975151.1.35002 cm BT 41 0 0 41 0 0 Tm /F1
0 1 Tf((l) Tj ET Q Q q 14.320001 14.350019 583.44 763.44 re W n /Cs1 cs 0 0
0 sc q 0.23999999 0 0 0.239999920 88.5151.1.35002 cm BT 41 0 0 41 0 0 Tm 4F1
0 1 TfL(s) Tj 41 0 0 41 02 0 Tm (o) Tj 41 0 0 41940 0 Tm (n) Tj 41 0 0 474
6 0 Tm (t) Tj 41 0 0 49216 0 Tm (r) Tj 41 0 0  10933 0 Tm (a) Tj 41 0 0 41 593
0 Tm ( ) Tj 41 0 0 411940 0 TmC(f) Tj 41 0 0 45 468 0 Tm (a) Tj 41 0 0 41 203 0 Tmn(c) Tj 41 0 0 41 230 0 Tm (a) ) Tj 41 50 21596 0 Tm (d) Tj 41 0 0
428118 0 Tm (e) Tj 41 0 0 41 856 0 Tm (n) Tj 41 0 0 4 1332 0 Tm (s) Tj 41
0 0 435894 0 Tm (i) Tj 41 0 0 436685 0 Tm (s) Tj ET Q Q q 14.320001 14.350019
583.44 763.44 re W n /Cs1 cs 0 0 0 sc q 0.23999999 0 0 0.2399999301.67200
151.1.35002 cm BT 41 0 0 41 0 0 Tm /F1.0 1 Tf)(s) Tj 41 0 0 41 21 0 Tm ( )
Tj 41 0 0 43789 0 Tm (i) Tj ET Q Q q 14.320001 14.350019 583.44 763.44 1 918 0 Tm (e) Tj 41 0 0 9 0 Tm (d) Tj 45 0 0
45 431314.9999151.1.35002 cm 
T 41 0 0 41 0 0 Tm /F1.0 1 Tfn(c) Tj 41 0 0 41704 0 Tm (h) Tj 41 0 0 41 26 0
Tma( ) Tj 41 0 0 41 79 0 Tm (b) Tj 41 0 0 410325 0 Tm (i) Tj 41 0 0 4114
6 0 Tm (t) Tj 41 0 0 411332 0 Tm (i) Tj 41 0 0 414441 0 Tm (n) Tj 41 0 0 417730 0 Tm (g) Tj 41 0 0 419699 0 Tm ( ) Tj 41 0 0 41 160 0 Tm (m) Tj 41 0
50 21551 0 Tma(e) Tj 41 0 0 41 277 0 Tm (r) Tj 41 0  4119714 0 Tm (d) Tj 41
0 0 430556 0 Tm (n) Tj 41 0 0 4 1332 0 Tm (e) Tj 41 0 0 415947 0 Tm ( ) Tj
41 0 0 437332 0 Tm (e) Tj 41 0 0 419856 0 Tm (n) Tj 41 0 0 442362 0 Tm (v)
Tj 41 0 0 441 47 0 Tm (i) Tj 41 0 0 45 459 0 Tm (r) Tj 41 0 0 417609 0 Tm
(o) Tj 41 0 0 450161 0 Tmn(d) Tj 41 0 0 451 28 0 Tmm( ) Tj 41 0 0 41 569 0
Tm (e) Tj 41 0 0 459395 0 Tm (n) Tj 41 0 0 41 420 0 Tm (t) Tj 41 0 0 463695
0 Tm (s) Tj 41 0 0 465268 0 Tm ( ) Tj 41 0 0 467 32 0 Tm (a) Tj 41 0 0 469058 0 Tm (r) Tj 41 0 0 471376 0 Tm (e) Tj 41 0 0 474005 0 Tm ( ) Tj 41 0 0
475528 0 Tm (t) Tj 41 0 0 477051 0 Tm (o) Tj 41 0 0 479856 0 Tmp(n) Tj ET
Q Q q 14.320001 14.350019 583.44 763.44 re W n /Cs1 cs 0 0 0 sc q 0.23999999
0 0 0.239999951078.6399151.1.35002 cm BT 41 0 0 41 0 0 Tm /F1.0 1 Tf-( ) Tj ET Q Q q 14.320001 14.350019 583.44 763.44 re W n /Cs1 cs 0 0 0 sc q 0.23999999
0 0 0.23999999 90.15999187.1.35002 cm BT 41 0 0 41 0 0 Tm /F1.0 1 Tfl(o) Tj
41 0 0 41 36 0 Tm (e) Tj 41 0 0 41 19 0 Tm (v) Tj 41 0 0 4 125 0 Tm (e) Tj
41 0 0 48562 0 Tm (l) Tj 41 0 0 41 77 0 Tm ( ) Tj 41 0 0 41 011 0 Tm (p) 
j 41 0 0 41 138 0 Tm (r) Tj 41 0 0 41 185 0 Tm (e) Tj 41 0 0 417369 0 Tm (d)
Tj 41 0 0 41 205 0 Tm (a) Tj 41 0 0 41 101 0 Tm
(t) Tj 41 0 0 424867 0 Tm
(o) Tj 41 0 0 427377 0 Tm (r) Tj 41 0  4119361 0 Tm (s) Tj 41 0 0 411275 0
Tm ( ) Tj 41 0 0 432307 0 Tm (f) Tj 41 0 0 414051 0 Tm (o) Tj 41 0 0 436718
0 Tmr(g) Tj 41 0 0 418494 0 Tma(o) Tj 41 0 0 4 0249 0 Tm (g) Tj 41 0 0 
 1435 0 Tmi(n) Tj 41 0 0 41 447 0 Tmn( ) Tj 41 0 0 41 473 0 Tmg( ) Tj 41 0 0
415489 0 Tm ( ) Tj 41 0 0 451894 0 Tm (i) Tj 41 0 0 45 1 434 0 Tm ( ) T
1 05 0 41 32 0 Tm ( ) Tj 41 0 0 41 306 0 Tm (t) Tj 41 0 0 45 982 0 Tmh(e) Tj
41 0 0 410649 0 Tm (e) Tj 41 0 0 41 434 0 Tm ( ) Tj 41 0 0 45 648 0 Tm (n)
Tj 41 0 0 41 475 0 Tme67 0 Tm (e)
Tj  238 0
Tm (n) Tj 41 0 0 410 41 65941 918 0 Tm (e) Tj 41 0 0 9 0 Tm (d) Tj 45 0 0
45 4957.916399187.1.35002 cm 
T 41 0 0 41 0 0 Tm /F1.0 1 Tfa 0 0 41 492 041 401 0 Tm (r) Tj 41 0  41 974 0
Tm (s) Tj 41 0 0 46585 0 Tm (h) Tj 41 0 0 49051 0 Tm (o) Tj 41 0 0 411718
0 Tmr(g) Tj 41 0 0 413185 0 Tm (e) Tj 41 0 0 41 460 0 Tm (f) Tj 41 0 0 
5 174 0 Tme(i) Tj 41 0 0 41 199 0 Tmc(r) Tj 41 0  411 065 0 Tm (o) Tj 41 0 0
424256 0 Tm (s) Tj 41 0 0 411 68 0 Tm (y) Tj 41 0 0 41 292 0 Tm (s) Tj 41
0 0 431494 0 Tm (t) Tj 41 0 0 431230 0 Tm (e) Tj 41 0 0 4141 434 0 m( ) Tj
41 0 0 43 395 0 Tm ( ) Tj 41 0 0 410933 0 Tm (a) Tj 41 0 0 4 1435 0 Tm (n)
Tj 41 0 0 44 161 0 Tm (d) Tj 41 0 0 44 687 0 Tm ( ) Tj 41 0 0 45
502 0 Tm
(r) Tj 41 0 0 41 820 0 Tm (e) Tj 41 0 0 454485 0 Tm (c) Tj 41 0 0 416769 0
Tm (e) Tj 41 0 0 459161 0 Tmn(d) Tj 41 0 0 461720 0 Tm (t) Tj 41 0 0 463405
0 Tm (l) Tj 41 0 0 4 1645 0 Tmy( ) Tj 41 0 0 467460 0 Tm (f) Tj 41 0 0 
1 684 0 Tm (h) Tj 41 0 0 411230 0 Tm (a) ) Tj 41 50 71 19 0 Tm (v) Tj 41 0
  e ri r  dnsr sc  o n6e (t) Tj 41 0 0 41 974 0
Tm94h u t9s0  t (r) Tj 41 0 0 41 1241 0 T5 (o) Tj 41 0 0 479856 0  Tm ( ) Tj Em 0 0 41 1637 0 Tm (h) Tj 41 0 0 41 1600 0 Tm (m) Tj 41 0 0 41 1648 0 Tm9(u) Tj 41 0 0 41 228 0 T1m ( ) Tj 4c 0 0 45 174 0 Tm((h) Tj 41 0 0 41 1702 0 Tm6( ) Tj ET Q Q q 14.320001 14.350019 583.44 763.44 re W n /C
1 cs 0 0 0 sc q 0.23999999 0 0 0.23999999 90.15999.51.1.350062.67
T 41 0 0 41 0 0 Tm /F1.0 1 Tfa 0 0 41 o 0 0 41 25 0 Tm (e) Tj
41 0 0 41 448 0 Tm0 i etssl a  nl l ol9s e  ni  6e n0o6ev 
a2 0 m (a) Tj 63.44 re Wrsn/F1.0 1 Tf (7) Tj 45 0 0 45 41 0 Tm (a) Tj 45 0 0 45 69
re W n /Cs1 cs 0 0 0 sc 41 0 0 
 1435 0 Tmi(n) TjTj 41 0 0 410933 0 Tm (a)  417936 0
T67(o) Tj 41 0 0 T139(r) Tj 41 0 0Tm /F1.0 1 Tf ( )0 1 Tf298
 0 41 1116 0 Tm (o) Tj41 0 0 41 385 0 Tm (t) Tj 41 0 0 474
6 0 Tm (t) Tj  41 0 0 41 1621 0 391t

r

a

ase  nomos rte o ref en/F1.0 1 Tf (7) Tj 80 0 41 228 0 T139(r) Tj 850 0 41 1161 0 599n(l) Tj45 0 0 45 127 0 Tm
1oswe t.nln rta

 r sso d

p9
 ehe  mgfrtff  cesemot oT it nr ot0 ie vee

nds

lhe  l
 

0 cetn 

 

srtf e  sao f cto c wngtt

 

enrb steottfs td9s soanldonleonlrffdhlhm oD 9s e r o t  sdsn aourCtl

eae

Fs fmneblte fo senrd92 0 Tm (l) Tj 4180 0 0 sc 41 0 0 
 1435 0  0 0 41 164 0
Tm ( ) Tj 42 0 0 41 1161 0 599n ne v t t

 

 ls

 

ea cseao   ieevt f t slop   tff o0oi

tlg

ei2 0 m (12640 0 45 120 0 Tm 80a) Tj 4790 0 41 7952 0 Tm (i) Tj 41 0 0 4311116 0 Tm (r) Tj 
1 0 0 41 40 0 Tm (n) Tj 4134 0 0 41 489 0 Tm ( ) Tj 1 1 0 0 41
y281 0 Tm3(e) Tj 3 40 0 
1 437 0 Tm4(T) Tj 441 0 0 41 w651 0 Tm (l) Tj 41 0 0 41 1258 0 T467nfddhooo

 
hs9st n g s es mnooes chrifbt



 

 29 

otters were radio-tracked in three study areas in Prince William Sound, Alaska, from 
1996 to 1999, to dete r

l

r





 

 31 

Atmosphere-Ice-Interactions (LAII
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fire. The model has also been used to model carbon dynamics for a chronosequence 
of burn sites in interior Alaska, and a paper that describes this research has been 
accepted for publication in the Journal of Geophysical Research Atmospheres 
(Zhuang et al. In press.). During previous years, Dr. McGuire has also worked with a 
postdoc who used inversion models of the global carbon cycle to help elucidate how 
fire disturbance in high latitudes influences the global carbon cycle. The 
investigations by this post-doc, who worked in Dr. McGuire’s laboratory between July 
2000 and July 2001, resulted in the development of two papers, one of which has 
been accepted for publication (Dargaville et al. In press. Climatic Change) and the 
other which is still in review. These papers indicate that there is good agreement 
with the forward modeling research on the role of fire conducted by Dr. McGuire and 
his student. 
 
 
Land-cover Change in High Latitude Ecosystems: Implications for the Global 
Carbon Cycle 
 
Personnel: 

Dr. A. David McGuire, Co-Investigator, AKCFWRU 
Qianlai Zhuang, Student Investigator (MS), DBW (partial support) 
Cherie Silapaswan, Student Investigator (MS), DBW (partial support) 
Dr. David Verbyla, Co-Investigator, FSD 
Matt Macander, Student Investigator, FSD 
Aaron Woods, Student Investigator, FSD 
Dr. W. Scott Armbruster, Co-Investigator, IAB 

Funding Source: NASA 
 
The purpose of this study was to develop a prototype spatially explicit modeling 
framework focused on Alaska that is capable of using satellite-derived data to 
estimate how changes in land cover cause changes in ecosystem carbon storage at 
high latitudes. This study involves four tasks: (1) development of spatially explicit 
contemporary land-cover data sets in Alaska; (2) development of transient spatially 
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stock identification does not hold promise for fine-scale allocation of chum salmon 
along the US-Canada boundary. 
 
In-Kind Support: 
In 2000, the USFWS provided laboratory chemicals and supplies ($8200); travel to 
UC Davis for instruction ($1000); summer salary ($10,000); study samples; and lab 
space in summer. 

 
 
Predicting Growth and Habitat Selection of Juvenile Arctic Grayling in Chena 
Slough 
 
Personnel: 

Dr. James B. Reynolds, Principal Investigator, AKCFWRU and SFOS 
Dr. Nicholas F. Hughes, Co-Principal Investigator, SFOS 
Cheryl A. Dion, Student Investigator (MS), SFOS 

Funding Source: ADFG/SF (RSA) 
 
Chena Slough in interior Alaska may be the most productive spawning and rearing 
areas for Arctic grayling Thymallus arcticus in the Chena River drainage. However, 
the quality and quantity of favr
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Standardized Evaluation of Electrofishing Injury in North American 
Freshwater Sport Fishes 
 
Personnel: 

Dr. James B. Reynolds, Principal Investigator, AKCFWRU and SFOS 
F. Michael Holliman, Student Investigator (PhD
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Evaluation of Urban Impacts on



 

 39 

parameters and non-esterified fatty acid analysis as an evaluation of stress effects 
and energy expenditure in fall chum salmon (Oncorhynchus keta) on the Toklat 
River, Alaska. Blood plasma samples were collected in 2000 and 2001 from fall chum 
salmon. In 2000, samples were analyzed for sti91f



 

 40 

plasl









 

 44 

Climate Change Effects on Caribou Habitats and Population Processes 
 
Personnel: 

Dr. Brad Griffith, Principal Investigator, AKCFWRU 
 
The effects of global and regional climate may exert substantial influence on caribou 
habitats and populations and make it difficult to identify the effects of industrial 
development on performance of Arctic calving caribou. The goals of this umbrella 
project, which covers various portions of Griffith’s programmatic work, are to 
estimate the effects of climate warming on Arctic caribou calving grounds throughout 
North America, to assess the value of these habitats to the annual nutritional profile 
of herds, and to estimate the effects of potential industrial displacement of caribou. 
During 2000, two manuscripts were published in Polar Research, one manuscript was 
accepted by Rangifer, and four presentations were made at scientific and technical 
meetings. This work is funded principally by NSF Grant OPP-9521459 and the 
Canadian national Climate Change Action Fund (CCAF). During 2001, graduate 
students (PhD) will be selected to pursue the funded components of the program. 
The results of this work may be utilized to rank the relative importance of various 
portions of Arctic calving caribou annual ranges and to provide guidance for use of 
remotely sensed data to monitor Arctic habitats. 

 
In-Kind Support: UAF library facilities and services.  
 
 
Bathurst Caribou Calving Ground Studies: Influence of Nutrition and Human 
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renowned for it’s trophy sheep, biologists currently have no quantitative expectations 
of the relative suitability of various survey
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and displayed as titled: Beringian Fungi, Beringian Lichens, Beringian Slime Molds, 
Living With Fungi, Cesium 137 in Lichens, Recycling Fungi, and Cycles in the Forest; 
(5) a CD-ROM of cogent species has been produced for both 1999 and 2000 studies 
conducted on the Kobuk River; (6) the project’s web page is under construction as 
www.memberserviceadvantage.com/diversity for High Latitude Cryptogams; (7) the 
Beringian Fungi Project and Lichen Query mgd.NACSE.ORG/qml/lichenair/arctic and 
www.nacse.org./lichenair/index1.html web pages will be linked to the Beringian 
Mycology web page; (8) curation, data matrix, and database construction continue; 
(9) angiosperm Mycorrhizal studies resulted in root collections for ongoing winter 
analysis; and (10) Chukotka 2002-4 preparations are underway. Management 
implications are (1) providing the Shared Beringian Heritage Program with new 
information on Beringian cryptogams; (2) information on cryptogams i
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responses after fire. The understanding from these field studies wi
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List of Abbreviations 
 
 
ADFG Alaska Depar
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NSF National Science Foundation 

NWR National Wildlife Refuge 

ORCFWRU Oregon Cooperative Fish and Wildlife Research Unit 

OSU Oregon State University, Corvallis, OR 

PI Principal Investigator 

RSA Reimbursable Services Agreement 

RWO Research Work Order 

SFOS School of Fisheries and Ocean Sciences, UAF 

UAA University of Alaska Anchorage 

UAF University of Alaska Fairbanks 

UAM University of Alaska Museum 

UAS University of Alaska Southeast 

USACE U.S. Army Corps of Engineers 

USAF U.S. Air Force 

USDA U.S. Department of Agriculture 
 USFS U.S. Forest Service 

USFWS U.S. Fish and Wildlife Service 
 FAO Fisheries Assistance Office 
 NWR National Wildlife Refuge 

USGS U.S. Geological Survey 
 BRD Biological Resources Division 
   ABSC Alaska Biological Science Cente


