from Early Dorset (c. 500 B.C.) to the arrival of the Late
Dorset (c. A.D. 800)—the High Arctic was abandoned by
humans. In this connection, | must correct aminor error in
Chapter 6 on the Pre-Dorset/Early Dorset cultures. Dorset
| in West Greenland is dated to the period c. 500 B.C. to
¢. A.D. 300. Thus, West Greenland was not abandoned a
few centuries after 700 B.C. because of climatic changes,
as stated on page 80.

The next three chapters are devoted to the Thule culture.
Excellently preserved houses and finds analyzed by Karen
M cCull ough document that these Neo-Eskimo whale hunters
migrated directly to Ellesmere Island and North Greenland
from Western Alaska around A.D. 1200. A peak in
Schledermann’ sbook is reached when he presents and inter-
prets the finds of Norse objects found in Thule culture
context. Thefirst contacts between peoples of the Old World
and the Inuit were made here in the remote North.

With the chapter “Land of the Bears,” we enter thetransi-
tionto history. At Cape Faraday, Schledermann and hiscrew
traced the siteswhich belonged to the last Inughuit migrants
into Greenlandinthe1860s—thesmall group of Baffinlanders
led by the great hunter Qitdlarssuag. Finally, the chapter on
the dramatic history of exploration and geopolitics of the
Ellesmere/Thule region casts light on the importance of this
seemingly remote and deserted area.

In the last chapter, akind of postscript, the author returns
tomore general ecological lessonsfromthe past. Thevulner-
able ecosystem and the discontinuities of human presencein
the areatrigger considerable worry about the future of man-
kind: “Unless we collectively wake up to reality and take
evasiveaction, alot morethantheHigh Arcticwill haveto be
abandoned” (p. 196).

It is truly an eyeopening experience to read Voices in
Sone. Thereader’ sconcept of marginality—of what iscentre
and what is periphery—is challenged by Schledermann’s
fascinating and skillfully written book. He succeeds in his
main objectives: to demonstrate the importance of Arctic
archaeology, to contribute to awareness of vulnerable eco-
systems, and, basically, to tell abrilliant story.

The author’s starting point in systems theory and the
“ecological approach to archaeology” founded in the late
1960s and 1970s dominates the explanations and interpreta-
tionsthroughout the book. Thisvery consequent, sometimes
rigid, approach provides a clear basis for Schledermann’s
version of the history. However, thishasleft very littleroom
for important discussions on the concept of culture. | would
havewel comed adiscussion on, for exampl e, the problems of
Schledermann’s direct correlation between an archaeol ogi-
cally defined* culture’—acombination of material elements—
and apeople or ethnic group. If this correlationisnot assimple
aspresented, which | suspect, severa aternativeand equally
valid versions of the history of the study area could be told.
I miss as well some more thorough consideration of culture
interactions and concepts like “fusion” of three different
cultures, and culture elementsthat “trickle southwards® (p. 80).

Thesecritical remarksin no way overshadow the fact that
Schledermann’s book is a most important and original
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contribution to Arctic literature. Furthermore, the quality of
the layout, the cover design, and the black-and-white photo-
graphsand colour platesisremarkably high. BrendaCarter’s
drawings of migratory birds are beautiful. The many notes,
thereferences, and theindex makethe book avery useful tool
for students and professionals.

I warmly recommend Peter Schledermann’s book to
everyone—lay and learned—who wishes to travel into the
fascinating world of Arctic prehistory.
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EMERGENCY CAREAND REHABILITATIONOFOILED
SEA OTTERS: A GUIDE FOR OIL SPILLSINVOLV-
ING FUR-BEARING MARINE MAMMALS. Edited by
TERRIEM.WILLIAMSandRANDALL W.DAVIS. Fairbanks:
University of AlaskaPress, 1995. 279 p., b& w and colour
illus., glossary, appendices, index. Hardbound, US$45.95;
Softbound, US$29.95.

Theseaotter, Enhydralutris, asocial marine mustelid found
around the Northern Pacific rim, once ranged from northern
Japan, through Russia and the Alaska Peninsula, along the
west coast of North Americato Baja California. Apart from
Russia, Alaska, and a few transplanted populations in Cali-
fornia, Oregon, and British Columbia, the sea otter is now
extirpated from its Asian and southern North American
range. Thisistheresult of intensive hunting from the 16th to
theearly 20th century, aperiod when seaotter fur wasat times
literally worth itsweight in gold. Sea otters have high meta-
bolic rates and may eat 30% of body weight daily in protein-
richinvertebrateprey. Theseanimalslack insulating blubber,
they rely on regular grooming of dense pelage with an outer
guard hair coat to exclude water, and an inner dense layer of
underfur servesto trap air and maintain body heat in water as
cold as -1°C. Events like storms that cause the cessation of
grooming behaviour and physical or chemical damage to
pelage may cause hypothermia and subsequently drowning.
By consuming macroal gae-eating invertebrates, such as sea
urchins and abal one, sea otters play an important rolein the
preservation and health of the Macrocystis and Nereocystis
kelp stands, which arethenursery of muchlarval and juvenile
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fish and invertebratelife of near-shore northern Pacific coast
ecosystems.

InMarch 1989, theoil tanker Exxon Val desran aground on
Bligh Reef in Prince William Sound, Alaska, releasing 11
million gallons of Prudhoe Bay crude oil into the Sound over
several daysof sunny, calmweather. Ultimately thousands of
kilometres of coastline and hundreds of thousands of birds,
mammals, fish and invertebrates were affected by the Exxon
Valdes Oil Spill (EVOS). In the largest marine mammal
rehabilitation operation ever attempted, scientists,
veterinarians, wildlife officials, and arange of ancillary and
support personnel launched an effort to captureandtreat oiled
sea ottersthat ultimately cost approximately US$88 000 per
animal, resulting intherelease of 197 animals(Anon., 1990).

At thetime of the spill, communication and free exchange
of information between government and regulatory person-
nel (involved in building a prosecution case based in part on
pathological examination of oiled seaotters), and theclinical
and rehabilitation personnel (employed primarily by the oil
spill response organization contracted by Exxon) were im-
paired by the shadow of the impending legal case, obliging
the principalsto guard information carefully. Unfortunately,
this cut off dialogue concerning the problems facing oiled
animals and undermined their clinical management during
rehabilitation. Hopeful that, with the major legal settlement
in the EVOS resolved, this volume would help to address
some of the issues resulting from earlier secrecy, this re-
viewer read with interest.

This volume provides a primer to wildlife rehabilitators
and catastrophe responders covering the principal areas of
concern in rehabilitating marine mammalsin oil spills, with
250 of 279 pagesdevoted to the seaotter. Thebook isdivided
into three major sections: Care and Handling of Oiled Sea
Otters, Logistical Considerations for Large Oil Spills, and
Other Marine Mammals. A laudable goal in producing this
volumewasto provide adistillation of thedifficult empirical
lessonsin treating oiled seaotters, rather than dispersing this
information by publishing the results of various studies in
piecemeal fashion in scientific and veterinary journals.

In the first chapter, Williams et a. describe some toxic
effects of oil on sea otters, emphasizing gross and
histopathologic findings. There is cursory discussion of
toxicol ogic examination of blood and tissuefor hydrocarbon
residues, unaccompanied by an explanatory preamble on the
basic science of petroleum hydrocarbon toxicity at the mo-
lecular or cellular level. Rather, thefocus of discussionisthe
pathologic effects on organ systems, with description of
patterns of mortality in the spill. The information presented
comes from animals that died in rehabilitation centers, but
unfortunately thereislittle consideration of animalsthat died
acutely in the wild during the early phase of the spill or the
differences in clinical and pathological syndromes seen in
acute versus chronic oil toxicity in this species. At timesthis
results in dubious statements, such as *Pneumonia induced
by the aspiration of oil, acharacteristic respiratory lesion of
petrochemical poisonings (Hatch 1988), was not apparent in
oiled sea otters during the EVOS’ (p. 15). This statement

appears to be based on pathology in a limited number of
animals dying in rehabilitation centers.

This chapter contains excellent gross specimen photo-
graphs and photomicrographs of oil-related pathology in sea
otters, but the graphs and charts can be frustrating: for
instance, a graph may present data on the number of otters
dying in rehabilitation centers during each of 20 weeks
following the spill, but the total number cannot be found in
either the caption or the accompanying text. Text and figures
are not aways integrated: an example is the bar graphs that
list tissue congestion in moderately and heavily oiled otters
by organ affected, but the total number of animals in any
given group is unclear, asisthe significance of thisfinding.
Theutility of thisinformation and interpretation of theresults
are lacking in the accompanying text. The overall review of
arangeof oil-related pathol ogy inthisspecies, themainthrust
of this chapter, is valuable, but the authors could have
enhancedit by presenting datain tabul ar form, with statistical
analysis, rather than raw data.

The following nine chapters in the first section deal in
considerable detail with the otter rehabilitation processfrom
capture to release. Capture methods are described by Benz
and Britton, with emphasis on pre-planning, safety, logistics,
and the need for experienced personnel. There is some
discussion of the problems seenin sea otters during and after
capture, such as hyperthermia. However, the important topic
of capture myopathy, seen in al major wild animal capture
operationsand previously documentedin seaotters(Williams
and VanBlaricom, 1989), isnot discussed—nor ismitigation
of this problem directly addressed in this chapter—although
both are crucial in successful capture operations. Similarly,
the inevitable problem of capture-associated mortality is
shunned, and no data concerning this problem during the
EVOS are presented.

Chapter 3 deals briefly and adequately with physical and
chemical restraint, while Chapter 4 dealswith initial evalua-
tion and treatment of common clinical syndromes associated
with oil exposure. Figurespresented in thischapter on degree
of oiling and blood hydrocarbon levelswould morelogically
belong in Chapter 1, evidence of a need for editorial input.
Veterinary bloopers in this chapter include advising the
treatment of oil-induced bullous and subcutaneous emphy-
semawith sedatives, whenin fact the supportivetreatment of
choice would be administration of 100% oxygen. Another
example of treatment that is expedient, but not wholly
justifiable from a veterinary viewpoint, is the blanket
prophylactic use of a corticosteroid, Dexamethasone, at
immunosuppressive dosages, in animals already suffering
from immune-depressing clinical conditionsrelated to crude
oil exposure.

Chapter 5 considers diagnosis and treatment of common
clinical disorders of oiled sea otters, including a useful
discussion of the common renal, hepatic, and hematol ogical
problemsand excellent summary tablesof syndromes, symp-
toms, and treatments. Chapter 6 deals briefly with cleaning
and restoring the fur of oiled otters, which is particularly
crucial because of their dependence on an intact coat for



waterproofing and thermoregulation purposes. It describes
someinteresting putative measures, such asasqual ene-based
coat conditioner to restore waterproofing capacity tothefur, but
does not characterize the clinical efficacy of these measures.

Chapter 7 deals with husbandry and nutrition, describing
in detail housing conditions and dietary considerations. The
authors have, perhaps inadvertently, omitted important les-
sonsof the EV OS experience: theneed, for instance, to cover
the pens of mature seaotters, wholearned, withtime, toscale
and escape from some enclosures. The presence of climbing
ability in captive sea otters was a new addition to the under-
standing of thisanimal’ sbehavioural repertoire. Some atten-
tion was paid to sea water quality suitable for holding sea
otters, including recommendations as to acceptable levels of
bacteria. Because some otter rescue facilities during the
EVOS had to draw seawater from polluted harbour areas,
realistic mitigation methodsfor improvingincoming seawater
quality should be included in a primer of thistype. Another
omitted item was the failure to consider social and behav-
ioural requirementsof wild animalsin designing and manag-
ingfacilitiesconstructed for otter rehabilitation. Theneed for
quiet, separation from humans, and alow-stressenvironment
could have received more attention. Captivity stress issues
wereamajor problem in seaotters, considered astress-prone
species, during EVOS, and a discussion of methods of miti-
gating these through better architecture and husbandry
management in the future was certainly warranted.

Chapter 8 considers in some detail the care of pregnant
femal e sea otters with their pups, while Chapter 9 considers
the care of pups alone, with good descriptions of common
conditions, special nutritional needs, and general biology.
Chapter 10 describes rel ease strategies for sea otters foll ow-
ing rehabilitation, although nowhere in this chapter is the
number of animals released following EVOS, or their long-
term fate, discussed.

The second section of the book details the logistical
aspects of operating a large-scale rehabilitation operation,
from the triage process in Chapter 11, to the physical plant
requirements, including the number of personnel of every
sort required to operaterehabilitation facilities, together with
their duties. Chapter 14 considers occupationa health and
safety; however, much basic information germane to any
wildlife rehabilitation operation (such as the universal need
for tetanusimmunization) hasbeen omitted. Thefinal chapter
considers oil contamination and rehabilitation in other ma-
rine mammal s such asfur sealsand polar bears, with empha-
sis on past spills and experimental studies. The appendices
include anumber of useful formsand tables, such astables of
clinical blood valuesfor various marine mammal speciesand
standard forms for veterinary examination, pathology, and
husbandry, equipment lists, and even floor plans for the
construction of facilities.

In the book as awhole, some issues were ignored or not
addressed, and therewas alack of critical review and reflec-
tion on the outcomes of approaches taken during the EVOS
seaotter rehabilitation operation, which isthe essential start-
ing point for recommending future conduct and practice.
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Specifically where this volume could have been improved,
apart from detail s mentioned above, wasin the addition of an
introduction and overview of sea otter biology and captive
husbandry and biology. Many problems during the EVOS,
for instance gastric disturbancesin seaottersdueto alack of
hard shell and exoskeletal material in diets, later corrected,
could have been avoided through a more comprehensive
understanding of seaotter biology and scientificliterature by
personnel involved in the rehabilitation operation. Thistype
of basic information would enhance a primer greatly.

Similarly, animportant consideration in oil spill response
istheremoval, transl ocation or displacement of animalsfrom
areasat risk for oil exposureprior to oil impact; however, this
topic received little consideration. What was particularly
worthwhile about this book wasits broad scope and accessi-
ble layout, with brief sidebar summaries of contentsin bold
italics. A largeamount of useful information isgathered here
in onevolume, and if you were required to render assistance
in an oil spill involving sea otters and could take only one
volume, this would undoubtedly be the one to bring. This
book is recommended for biologists and biology students,
wildlife managers and rehabilitators, veterinarians, regula-
tory personnel, and oil transport and spill professionals, both
as a primer for information during response and as a
reference source.

In producing this useful volume, the editors and authors
haveachievedtheir primeobjectiveof sharingtheknowledge
gained during seaotter rehabilitation inthe EVOS. Astheart
and science of wildlife rehabilitation become more accepted
in the community of wildlife managers, thisbook will find a
place near Karl W. Kenyon's classic of sea otter biology,
“The Sea Otter in the Eastern Pacific Ocean.” Let us hope,
however, that the opportunity does not arise again to use the
hard-won lessons in this book.
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