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"-.BS'i' lli,CT 

Re::>rcduction, ace deter~'!linaticn, behavior anci r,ronth of 

t:1e harbor ser1l, Phoc:: vi tuliEa, •;:ere stuC:.ied in the Gulf of 

""l::tsl<a durine 1963 anci 1964. 

Fe:1ales are sexually mature at 3 to 4 years of ace and 

bear one ~up per year. Gestation is calculated to be 271 

days. Pupping beeins by 5 liay and ends in late June. Lacta­

tion lasts about 3 weeks, and ovulation occurs about 2 neeks 

later. I::rplantation occurs from late n.ueust to late Septem­

ber. The male matures at 5 to 6 years of ace and produces 

sperm from late l:Iay to early .Au~:;ust. Matinc depeD.ds on the 

female beinL in estrus • 

•cge determination was based on cementum and dentine lay­

ers found in the canine tooth. 

Tide and wind conditions normally determined timing and 

duration of haul-out. Uild intraspecific strife promoted e. 

spatially stable eroup on shore. Desertion of pups was com­

mon in early :·~e.y but declined as puppine:; progressed. Male 

mating behavior is characterized by au::ressiveness of similar 

form toward females and other males. 

Pups gain over 75 percent of their birth weic:ht by the 

t:L'lle of weaninc. 

Females yroducint: young conrosed up to 32 percent of 

the population on one puppine rool;:ery. 
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INTRODUCTION 

The harbor seal, Phoca vitulina, is more abundant than 

any otrer seal in Alaska's coastal waters (Brooks, 1963), 

but in spite of the abundance and accessibility of harbor 

seal populations, the details of harbor seal life history 

are still incompletely known. Except as they affected com­

mercial salmon fishing, little economic importance was for­

merly attached to the harbor seal; studies of more important 

or valuable species naturally took precedence. As a result 

of the dramatic rise in value of seal hides since 1963, con­

siderable attention has been focused on the harbor seal. 

The present study was designed with three chief objec­

tives in mind; (1) to determine the annual reproductive 

cycle of tre harbor seal and to obtain an estimate of popu­

lation productivity; (2) to devise and implement a reliable 

and practical age determination technique; and (3) to deter­

mine the post-natal growth pattern. During the second field 

season observation of behavioral patterns was emphasized. 

Infonna tion on general life history and biology was obtained 

as tre study proceeded. 

Taxonomy and distribution: The harbor seal is known locally 

by several names including spotted seal, hair seal, and har­

bor seal, of which spotted seal is the most widely used and 

understood in Ala s.ka. 

l 
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Iiarbor seuls o.re foun<i t':rcu[.;!Out ••Ls:CU•s constGl 

Y."'\t,'rs. Scheffer (1958) reviev1s tl,e taxonomy of~· vitulina, 

and gives the ran[e of Filoca vitulina ric~urai (r.S2) ns: 

:'orth and west coe.sts of l':orth .rtr.lerica from ~rerschel 
Island (69035'N., 1390;,;., Dunb:,r 1949, p.9) to eustern 
Bering Sea, i>leutian Islands, and Foutlm:Jrd alone the 
coast to northern Baja C.:alifornia, J.:exico. 

Be goes on to say that the area in the Bering Sea where f.· 

v. richard! intergrade s with the r.sian subspecies, !:.· :!.• 

largha, is unknown, and e:;!. ve s t ne rant;e of ~· :!.· largha 

(p.94) as "From Bering Strait so uthwestw3.rd along "'siatic 

shores and islands to China; north11estvn:.!Xd in to Chukchi 

Sea(?)." 

For some time harbor seals have been known to inhabit 

Iliamna Lake, Alaska, but Scheffer (1958) did not know if a 

breeding population existed there. ..;,ccording to ·."iassie 

Nickoli of Iliamna, the harbor seals are year-round residents, 

and pup at the lake (vive voce). To tnis writer's knowledge 

the Iliamna seals have not been stud:!e d in any detail. 

In revi ellin£ t i1e taxononic 11or k on the ::ort 11 Pee if ic 

harbor seuls, ?cneffr;r :_Joints out t.:'-lt Doutt (1942) and Os­

good (1904) cou~cl find no ~:ull c:u.·_,rc ctcristics ·;illidi could 

be used to se;_Y.tre;te .2_. v. ls.rt)la cmd E_. :!.• riclli>rdi; but 

:cn·:;srz (1942) stat·3~ taat seals fron soutG of the •• lcc.ska. 

http:uthwestw3.rd
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are assumed to be .!:_. !.· richard!, in accordance with Schef­

fer's (1958) delineation of this subspecies' range. 

Previous studies in the northeastern Pacific: Few non­

taxonomic studies have been conducted on harbor seals of the 

western North .1merican coast. Scheffer (192C3) reported on 

stomach oonten ts of 35 seals in Washington State waters. 

Scheffer and Sperry (1931) presented a detailed rood habits 

analysis based on oontents of over 100 stomachs. 

Scheffer and Slipp (1944) gave a comprehensive account 

of the harbor seal in Washington State waters. Imler and 

Sarber (1947) discussed food habits and other information 

collected at the Copper River delta and in southeastern 

Alaska, Fisher (1952) dealt with the lite history and eco­

nomics of' harbor seals in the Skeena River, British Columbia. 

Murie (1959) recorded the distribution and habits of the 

harbor seal in the Aleutian Islands. Wilke ( 1957) reported 

on the stomach contents of harbor seals from Amchitka Is­

land in the Aleutians. Spalding ( 19b4l has reported on the 

food habits of the harbor seal in British Columbia. 

Vlork was begun by the Alaska Department of Fish and Game 

during the late 1950's and continued through 1960 in the 

Copper Hiver and southeastern Alaska areas, with the primary 

emphasis on seal oontrol, and research was tentatively 

planned for Tugidak Island, 

The University of' British Columbia is currently conduct­

ing research on several aspects of harbor seal biology. 



STUDY AR::::.ns 

T:1is study was conducted during 1963 and 1964 in the 

Gulf of Alaska area (Fig. 1). The writer collected seals by 

hunting alone and with commercial hunters in ..,ialik and 

Harris Bays, west of Seward, in 1963. Seals concentrate und 

haul out in areas of floating glacial ice near active gla­

ciers at the heads of bays. The glaciers at the heads of 

both Aialik and Harris Bays are extens ions of the Harding 

lcefield. Throut;h interaction of the glaciers and the sea, 

ice is in 1£nn.ittently calving from the faces of the glaciers. 

Aialik and Harris Bays are deep bays throughout most of 

their length. Within both bays the waters are relatively 

clear and calm, compared to adjacent outer coastal waters. 

Turbidity due to glacial melt-water is limited to waters 

within about 1 mile of the glaciers. 

Aialik Bay is 18 miles long and about 3 miles wide at 

the mouth, while Harris Bay is about 11 miles long and 3·5 

miles wide at the mouth. The surrounding topography is 

characterized by steep mountains rising abruptly from the 

sea and by a scarcity of beaches. 

Harbor seals were the most numerous marine mammals in 

Aialik and Harris Bays. Other m~ine mammals seen included 

Wlident ified lare;e wi1ales und killer wmles, Orcinus ~· 

Occasionally a sea otter, Enhydra lutris, and sea lions, 

EU!:'latopias jubata, \';ere seen. 

4 
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The westerly shore of Tugidak Island wc;s the study area 

from .April through 31 .Tuly, 1964. Tue::;id3k Island is 

approximately 18.5 miles long, and varies in width from 3·5 

to 7 niles. The maximum elevation is 161 feet. The west 

beach is bordered by sheer bluffs up to 150 feet in eleva­

tion. The blut'f's consist mainly of clay, which is constant­

ly eroded by a process of dryine;, cracking, and sloughing. 

Interaction of blutf erosion, tides, and onshore winds and 

swells contribute to a oonst antly changine; beach configura­

tion. The island 1 s main dm inage patterns run easterly to 

tbe sea, thus there are few breaks in the bluffs bordering 

tbe west beach. 

The east side of the island lacks the steep, unstable 

blut'fs. A series of old beach ridges has developed between 

the present beach and the higher part of the island. Seals 

cenerally do not use the east beach for hauling out, and 

only occasionally was a seal seen offshore in this area. 

The northerly end of the islanc'. consists of a hook of low 

elevation nearly enclosing a shallow bay characterized by 

extensive tidal flats. Seals co:nraonly naul out on the out­

side border of the hook and nes.r the mouth of tne bay. 

The entire island is surrounded by si'.oals. On the V/est 

side, snoals extend at least 2 oiles from s:1ore. On the 

east-southeast side, shoals a,parently extend <?ven further. 

The water around all but t,le nortH end of t:1e island is ur;.­

charted. Seals 1?-:JP'-':!:'en tly feed. in tne slloal ureas off both 
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the east and west beaches, but little is known of the m!l.rine 

life in either area. 

Marine mamrrals observed at Tugidal: Island in addition to 

harbor seals included one female sea otter and her young, 

occasional sea lions, and one unidentified dolphin or 

porpoise. 



METHODS 

~methods: Seals were usually shot with a high-powered 

rifle, although some pups were taken using a club. Measure­

menta routinely collected from each seal in 1963 and 1964 

consisted of the following: 

1. Total weight; weight ns measured to the nearest 

pound with a spring acale of t'II'O hundred pounds capaci­

ty. When a Tery large seal was collected, the carcass 

was cut in half to facilitate weighing. No correction 

tor blood lose was made. 

2. Oomb1ned hind flipper span; the d1st8Ilce to the 

nearest 0.5 am trom the tip of' one ventral toe (hallux), 

to tbe otber when the flippers are stretched at right 

angles to the long axis of t be body (Fig. 2). Dr. 

Viotor B. Schetter suggested this measurement as a sub­

stitute fbr hind flipper length and width, both ot 

whioh are difficult to obtain accurately on seal:s. 

3• 8\andard length; the straight-line distance !Tom nose 

to tbe tip of the tail flesh, to the nearest 0.5 om. 

Ill a noma!, relaxed position a seal 1 s neck is only 

partly extended, whether it is alive or dead. The 

author attempted to keep each seal in this position dur­

ing measuring. 

4• Blubber thickness; a slit to the bone just wide 

enough to accomodate a steel measuring tape was made 

8 
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Fig. 2. 1!eus•Jrinc; COr.lbined hind r l1pJ:>er S?Ull. 
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mid-ventrally about half-way between the pectoral 

girdle and the Do sterior end of t !:1e sternum. The 

thickness of the blubber 1·:as measured. to ti:1e nearest 

milli!'lCter. Blubber t'1ic;:ness is widely use6. as an 

index to p!lysioloc.icul condition in seals (:,;cLaren, 

1958, and ot:1ers). 

In addition, notes v;ere tu:·:en on stace of molt, pelage 

color, and stomacll oonten ts. In the case of feJ:J.ales, note 

was made of prec,nancy, lactation, ovc:.rian structures, and 

condition of tlle fresh reproductive tract. 

The ricllt mandible v:as routinely collected, and the 

ca:1ine tooth 1'/as removed and preserved in Loess' solution 

(S~: ;;arts 70:a et:1yl alcohol plus two parts c;lycerine). 

Gonads v1ere collected and fixed in AFA (Guyer, 1950, p. 239); 

some ovsries were fixed in 10;; i'ormalin during 1963. Ovaries 

from mature seals or those approaching maturity were examined 

for follicles and other ovarian structures before preserva­

tion. ·,·.'hen squeezed gently, an ovary containing a very large 

follicle r.ould feel <!uite spongy, even though the follicle 

might not show superficially. A numbered plastic tag was 

attaclled to eacn specimen collected • 

..ost of the data on behavior Ylas obtained on Tugidak 

Isl:::nd, where from bluf::'s adjacent to ~;he haul-out areas 

of t!le sc:1ls >'18 1·1ere able to observe the seals without 

disturbing them. 
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~~~~~-"~~,r met~~,ods: ()varies were cut o:i ;'Qlld with a razor 

blade into longitudinal sections 2 mr.. tjick. TLe sections 

Tiere left joir:ed 'lt ti:e base to ])reserve t::.eir relative 

position. Each section was examined macroscopically for 

corpora lutea, corT•ora albicantia, and follicles • .i.. binocu­

lar dissecting microscope was used in further searches for 

cor')ora albicantia. The greatest leneth and the greatest 

width of cor::x>ra lutea, corpora albicantia, and the larcest 

follicle in eacr1 ov2ry were mearored to tr.e nearest 0.5 mrn. 

The number of corpora lutea, corpora albicantia, and the 

macroscoric ~~peerance or the V3rious bodies was noted. 

Testes r:ere ueiched to the nearest 0.5 g following 

remov2l of accessory tissue and the epididymes. Length, and 

width at tile middle of the testis, v<ere measured to the 

neerest mm. OVaries v1ere treated similarly to the testes, 

except t~t the width was measured at the hilus. 

The presence or mature sperm in the epididymis was 

ta~en to indicate breeding condition. The epididymis was 

cut,and a small amount of the fluid from the cut surface was 

squeezed onto a aide, covered with a cover glass, and 

examined for sperm under t11e microscope at 100.1: and 430X. 

The total lengt:1 and the dia1neter of the pulp cavity 

opening of each tooth ~ere measured to the nearest 0.1 mrn. 

Teetr. were then mounted on wooden blocks (5 x 2.5 x 2 em) 

wit~ Epoxy clue. The tooth was allowed to project 1'!ell be­

yond the end of the block to all0\'7 for cross-sectionin1;;. 
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Teeth were secticned on a Torrance cutting macaine e(J.uipped 

with a circular dia.:nond-too tiled blade and a movable chuck 

wuich l-.olds the r.Jaterial to be cut. Initially several cross­

sections were cut from each tooth before the cnuck was 

turned 90° and one or two longitudinal sections were taken. 

With the refinement of techniques it was found that usually 

one or two oro ss-se cti ons and one longitudinal sect ion were 

sufficient. 

Thickness of tbe cut sections varied, The objective was 

to obtain a ~ole section about 0.02 mm thick, In some oases 

aect ions were cut thin enough to require little or no grind­

ing prior to examination, Experience was the chief factor in 

consistently obtaining the most desirable sections. 

Tooth sections were ground only enough to remove occa­

sional saw marks which interfered with observing the deposi­

tion pattern, or to reduce the thickness of the section. 

Power tools ave. Hable for o-indir,g secticns incll:ded a lapi­

dary whee 1, a grinding wheel, and a buffer with abrasive. 

None of the power tools gave as good results as grinding 

sections by hand between two fine cr.rborundum knife sharpen­

ing stones. Hand t:rinding was slower, but it was felt that 

the quality of sections was more easily controlled, and 

grindine: could be done where it was convenient to periodical­

ly examine the section under a dissecting microscope, i'ihile 

sections were not ;;e rfectl? snooth, the scratches and re­

mainine saw narks did not aff'ect reaci.ing of the sections. A 
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nacl:ine designed S?ecifically for tooth section grinding such 

as Fisher and l.rac:tenzie (1954) describe should give coopara­

ble results with a sub skntial savine in time. 

r:ost of the tooth exanination work was done with a 

variable "{)ower binocular dissecting :::icroscope set at 30X, 

using trunsr:1tte6. light. A compound microscope at 150X was 

frequently used for examination of cementum rings, particu­

larly when examinine cross-sections. Sections were mounted 

in glycerine for examination. Temporary slides were easily 

prepared, and sections cculd be removed for further 

processing if necessary. 

Some sections were inadvertently ground so thin that 

differentiation of layers was very difficult without stain­

ing. Staining with silver nitrate solution using a modifica­

tion of Carrick and Ingluun's (1962) method aided differentia­

tion sufficiently to allow age determination of the sections, 

but the specimens were not as good as unstained sections ot 

the proper thicf'.ness. 

The technique developed to determine age of specimens 

from growth layers in the tooth sections will best be under­

stood and explained in conjunction with the results. 
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RES\.JLTS 

Behavior 

Strong gregariousness is basic to social strt::cture and 

behavior among pinnipeds in t~neral. Scheffer (1958) sug­

gests that sociability, or gregariousness, was one major fac­

tor in the relative stabilization of evolution in pinnipeds. 

Scheffer and Slipp (1944) characterize the harbor seal as 

loosely gregarious when hauled out, but more or less soli­

tary when feeding; the writer feels that ti<is is a reasona­

ble generalization. 

Only incidental observations of behavior were obtained 

during 1963 in Aialik and Harris Bays, thus this account of 

behavior is based on observations of seals on Tugidak Is­

land, unlessotbarwise stated. 

Pre-pupping herd behavior: Observations of harbor seal 

behavior began upon our first contact with the seals on 4 

May, 1964. Until mid-May the incidence of pupping was quite 

low, and bard behavior in early May was considered pre­

pupping behavior, with infrequent localized exceptions where 

a pup was born. 

The herd under observation contained 2,000 to 2,500 

seals on 4 May, but for some time thereafter only a fraction 

of this number was seen ashore on a given date; however, 

there were no other regular haul-out areas nearer than 12 

miles away, at the northern end of the island. An aerial 

14 
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reconnaisance performed on 21 April suggested tbat the herd 

under observation comyosed about half of the narbor seal 

population of Tugidak Island in early May. It should be 

noted that estimates or counts of seals include only those 

hauled out, since no accurate absolute count or estimate can 

be made of seals in the water. 

During tj:je pre-puppillg seam n, the seal herd under 

observation exhibited a definite preference for a particular 

section of beach within 0.5 mile from a 150 foot bluff we 

called the "main bluff". Seals preferred to haul out adJa­

cent to high bluffs, possibly because of the protection from 

approach afforded by the bluffs. Seals also preferred a 

relatively smooth beach lacking large rocks or much debris, 

which may have been related to their reduced mobility and 

their habit of looking about the beach when on land, 

Later in tle season an influx of seals and hunting 

activity caused seals to baul out in many less desirable 

areas of the beach. 

'lhe re no bluffs were available, as at the northerly end 

of the island, seals bauled out on exposed spits and bars, 

with no obstructions about. 

Under normal conditions, tides are most important in de­

termining duration and timing of haul-out at Tugidak Island. 

Fisher (1952) notes the importance or tides in the daily 

movements of harbor seals in tide-influenced areas of the 

Skeena River, british Columbia. Venables and Venables (1955) 
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point out that harbor seals near Fitful Head, Shetland, are 

com:::~only seen hauling out as the tide recedes, and returning 

to the sea on flood tide, but that onshore swells and human 

interference frequently upset the pattern. 

On Tugidak Island it became evident that seals would 

haul out anytime, providing til:lre was some e:x:posed beach. 

~vents observed on 11 May illustrate the influence of tide 

and wind on dispersal and, later on, haul-out. .a r.igh tide 

ot 7•9 teet was predicted for apProximately 11:30 AM at 

Tugidak. An onshore wind of 30 to 40 miles per hour, common 

in May, was producing hltavy surf. .a. snell pod of seals was 

ashore just north of the mein bluff. At 11:40 AM the beach 
Ill 

and the seals were heavily awash, and at 11:50 the entire pod"' " 
llll!lde a sudden dash :tor the sea. In leas than 5 minutes all 

the seala had lett the beach. Some moved u tar as one­

quarter mile ottsb.ore, while others relll!l.ined just beyond the 

aurt. .U 2:00 PM tbe beach was still deserted, but there 

were aumy seals milling around in the water just north ot 

where they were previously ashore. By then the tide had 

receded enough to leave a strip ot undisturbed beach, al­

though the wind had not abated. The seals swam back and 

torth, "treading water" and looking at the beach. At 2:30 a 

seal attempted to haul out, but, hampered by the surf, it 

returned to tbe general congregation outside the ~:Urf. At 

3:00 PM a seal successfully reached the beach, looked about 

and went back to sea. At 3:05 PM nine seals landed, but two 
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returned to sea. Immediately as many as eight to ten seals 

began hauling out with each suooessive wave. In 3 hours 575 

seals had come ashore, but more seals landed after this 

count. The following day, 12 May, 850 seals were ashore in 

nearly the srure place prior to high tide. Wind and tide con­

ditions were similar to 11 May, but tbe beach was only oeca­

sionally awash, and the seals made no general dispersal to 

the sea at high tide • 

.Although the sequence above was condensed in time, the 

same basic relationship of timing and duration ot baul-out 

with respect to wind and tide persisted during subsequent 

observation. Reconnaisance by the writer and reports from 

hunters in t be area indicated that the saals were not in­

clined to move around t be south end of Tugidak to the lee 

shore, even ttlough strong ons mre winds might be or several 

days duration. 

A seal mrd undisturbed by man is quite reluctant to 

leave its hauling area. As the tide comes 1n the seals are 

foreed to move further up the beaeh or to go to sea. Those 

seals remaining on the beach form a small crowded group, 

which promotes mild intraspe eific strife in the form or 

short, sharp, open-mouthed thrusts with the head, in addition 

to growls, foreflipr.e r wavi~, and scratching with ttle fore­

flipper. In ttle non-breeding period these conditions were 

never observed to lead to serious strife. 
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When seals haul out they are gemrally aligned facing 

away from the sea, i.e. toward the bluff. If they haul out 

on an ebbing tide, the seals gradually turn around and move 

nearer the water line, but there may be a considerable t 1me 

lag between movement of the tide line and movement of seals. 

In the pre-pupping period, pregnant cows are usually first to 

move toward tl:e receding tide line, with other seals gradual­

ly followiog. Eventually the orientation of the entire herd 

is reversed, with nearly all seals facing the water. 

Although few observations were obtained on haul-out 

behavior in Aialilt and Harris Bays, the contrasting condi­

tiona observed are worth mentioning. In these bays the major 

haul-out areas were on floating ice calved from active gla­

ciers. Only occasional individual seals or small groups were 

seen hlluled out on the rocky shorelines of the bays; seals 

were never seen on the few existing sand or gravel beaches. 

Tide and wind did exert an indirect influence on haul-out 

through their effect on the floating ice. Incoming tides and 

onshore winds, ei tber alone or in combination, tended to push 

the ice further into the bay, oompre ss ing and stabilizing tl:e 

seals' haul-out "grounds" within 1 to 2 miles of the glacier. 

Conversely, receding tides or an offshore wind tended to dis­

perse the ice. Distersion of the floating ice resulted in 

dispersion of seal a. The usua 1 large aggregations could not 

form due to discontinuous distribution of ice, but it seemed 

also that fewer seals in total were inclined to ba.ul out on 
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scu.ttcrecl ice. 

C'n 'I'U[;idc:k Isl:.~ncl, r:hen man was not a consiaeration, the 

c:1ief biotic facto:r 3f:'ectinc harbor seal ..:ml-out be;cavior 

1'1:-:s t,,e seals t.le:-cselves. Seldon ·•:as tne actual initiation 

of rwul-out observed, but related observ3tions indicated ti1at 

an im~ortant stimulus to general haul-out v1es the presence of 

se:~ls on t~1e beach. In the account civen earlier of haul-out 

in rele.tion to ;;ind and tide, seals did not bec;in going 

o.s:1ore in earnest until a croup of seven had landed aJJd 

st2yed on the beach. Tnereafter, no hesitation to uaul out 

wc:s ex;libited by the najority of sec:ls, although in c.roy 

group there were occasional ~als which would not stay 

asllo re after their first lending. 

The caterpillar-like motion of pllOi!ids on land has been 

described by Bart~10lomew (1952) and Scneffer and Slipp 

(1944). The latter authors mention that when frightened the 

harbor seal uses its foreflippers strongly in a l'lllling mo­

tion, but that the belly does not leave the cround. Eowever, 

have seen many alarmed seals at close ranee, and in full 

fli!";ht the seal conpletely leaves the e:round for a moment in 

each stride. In more subdued flit:;ht the seal remains largely 

in contact with the beacll. I wc.s able to keep pace wi til a 

seal in full flight by maintaining a fast walk, about 5 to b 

miles per hour. lJormally seals simffled along slowly, the 

le.rc2r, fatter seals witl1 their foreflippers laid back 

acninst tc1eir sides. Pups and active J'oune: aninals usually 
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used t:1eir forefli:::>pers to aid ::10vement on land. The new pup 

is obli~;ed to use its foreflippers as main locomotors, since 

it apparently has neither the strenfth nor the coordination 

to accomplish the caterpillar-like mot ion. Learning, as 

opposed to instinct, may have a part in the pups' acquiring 

the characteristic seal movement. On several occasions 

deserted pups appeared to imitate the gait of older seals 

with which tl:ey callll 1n contact. 

Within the hauled-out .00 rd there seemed to be little 

social structure. Both sexes and all sizes were 1ntennixeC1. 

Occasionally one might observe a group of four to six ani­

mals of about the same siZe resting together within the herd, 

and usually these were seals which appeared to be between 

yearlings and adults in siZe. These inma ture seals were 

noticeably more sociable than adults and often played among 

themselves. It may be that their association continues at 

sea, which 1110uld tend to synchronize their activities, 

including haul-out. 

Within the seal herd in the pre-pupping period, domi­

nance appeared to be related to size of the seal. Large 

seals were able to enter or leave the l:erd, change their 

resting ~sition, or move to a new resting site within the 

herd more successfully than smaller seals. In addition, 

large seals were uswlly capable of halting similar movement 

by smaller seals. In a crowded herd such movement evoked 

characteristic B£[ressive responses of varyint: intensity. 
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:b'oreflipper waving was a mild form of response used to warn 

away another seal. Rapid waving sometimes accompanied by 

scratching indicated a stronGer response. <>Udible growls 

t'requently acoompanied the more vigorous t'lipper waving. A 

more ae:eressive action was the "head thrust" or "butt", which 

was a sharp, rapid extension and retraction of the neck, 

directed toward, but not recessarily contacting, another 

seal. The head thrust made w1 th the mouth open, and accom­

panied by a growl, was the strongest expressicn of aggression 

observed in the non-breeding season. Scratching lightly w1 th 

the claws of an extended roreflipper was frequently used by a 

seal to encourage its neif.llbor to move. 

It was mentioned earlier that confined haul-out space 

led to antagonism among the seals. A less cont'ined area al­

lOl'led e:reater mobility and £reater ci1oice or spots to rest, 

with a consequent deal ine in strife. However, wi11le almost 

constant l':lild strife and movement went on within the herd, 

social pressure was toward a spatially static group. Rarely 

was this attained, but movement was greatly restricted among 

hauled-out seals. Playful immature seals conf'ined tbeir 

activity to the herd's periphery or to the sea. Vigorous 

rolling and wriggling evoked mild aggressive reactions, while 

scratching, grooming, and stretching were constant but 

generally tolerated activities. 

Sleeping posture was quite variable. Most commonly 

seals lay on their belly, with their head resting on the 

Jlo..,_ 
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or folde:i on t:1eir c.:ests. 

1n the 'laul-out ::~ree wns sure to itc.ove 

or forequart rs upon it. 

Durin[ t:1.e I're-ruppinc: time ti1ere v;as little to upset 

the activities described above. Occasionally a crab-pot 

float or a low-flying earle would alG.rm part of a iwr6.. sus­

tained alarm and subsequent fli[ht of an entire herd nas 

rcrely observed to occur except w:1en cuused by nan. ,iilen 

part of a herd is alarmed, those seals involved Llbruptly 

raise their heads and lock in the direction of the supposed 

dan£€r. In some cases a nucleus of seals, usuelly including 

several very larc:e anilllals, will stay as!1ore unless danger 

becomes imr:linent, thereby inducint; se:lls wLich have fled to 

begin hauling cut acain almost L'llfledictely 1f the dancer does 

not materialize. 

When frigr:tened while in the water, harbor seals charac­

teristically dive sideways and slap the '.'/ater vii th the flexor 

surface of the extended foreflipper. The sla:,1pinc action 

fre·J.uently evokes a similar react ion in otter seals in a 

group. 

By usinf availeble cover such as rocks or locs, or by 

cr:~linc: alone the beach, a herd could be Q~proac~ed quite 

closely, even t:::Jouch some seals in t:1e herd l"li[:lt be ':laton­

inc. 3ec:cuse se'lls ':cere so reluct'l.nt to lerc:ve ti:e beac:1, 

huntccl'S fcur,d it e·~sy to re c:1 tne ;,ercj c;nd ::ill several 70ups 

http:reluct'l.nt


ulso t··ken in t:Iis 

':to.y. _.,fter se·vcr~~l ·::-3el:s of intcHsi ve l'1w1tir~[, sculs bcc:..me 

very C:i:Lficult to 3._>proach duriHC the uay. H:tmters tl:en 

found L,:".t with little c·cuticn they could u:yproach a nerd 

very closely t nic;1t before the seals bec,cme ab.rmed. 

the .cctivi ty durin£ the first 

trio cl:s of Eay 'iins corcsidere:d ''pre-pU:J?int:" beh::lvior, al-

t;lcut;h n few pups ,-;er:; '::Jorr: clurinc; tl::.'C. t tir'1e. By :::.id-!.1<-:y the 

increaseu, and nev; beilGvior patterns ·;Jere 

observrc:d in adci tion to ch~_ract,cristic pre-pupping behavior. 

:::arly ir: the "U? _~inc period (nid-L:c:y through 3 to 5 

June) puppinc· 1:ctivi ties had 11ttle effect on choice of haul­

out arees, herd benavior, or inter;-.tction between individuals, 

exce;;t on a localizeci b:l.sis in areas of the herd where a pup 

YI::s borrl. Birtn of a pu:; caused seals in the immediate area 

to VIi thdrC\'.'1 !it once;; in many cases the seals would rush to 

the sea. :.:o:rv-:: fre .•uer,tly ntt'.rby sez ls •::oulC. only :1ove far 

eJ:cu: h to lec::.vo ~.r: unoccupied c ircls of bout ::c 15-foot r::.di­

us :: 

no tiJP. r ':'o1lld eri ve 

Desertions, tile rule durint:: the first two v;eeks of I.;ay, 

YJcre still very ce::1:10n in the 1at ter half of ;.!ay. !:!any de­

serted :cu:r>s 'J.2re ctserveou ne"'r the herd. seals ilaulillb out 

in the vicinity of a deserted ~up ;;ould fre.~uently r tre:1t to 

http:lec::.vo


24 

-
the water in apparent fear, in the same way that they re­

treated from a fbreign object on the beach. 

As pupping progressed, the attitude or other seals to­

ward new pups gradually changed from some thing olo se to fear, 

to antagoniam or occasionally tolerance. Deserted pupa 

searching fb r their mothers were not accepted by older seals, 

bu1o tbay no longer produoed a flight reaction in older seals. 

J'emele s with pups were particularly aggreasive toward de­

serted pups, butt 1ng ud frequently biting the pups whenever 

they approached. Kany pelts taken by hunters showed bruises 

apparently caused by canine teeth o~ older seals. J'ew were 

badly bitten, but one was tound with severe bites all over 

tta bedy. Attacks ao1oually observed never drew blood. 

There is aome evidence that deserted or orphaned pupa 

..Y oooaeionally aurvive. A pup was collected on 4 July 1n 

.Aialtk Bay llhtab. weighed 22 lb, about .balt the weight ot 

other pupa collected at that time. It was alone and very 

lethargic, but remains ot several shrimp were found in its 

stomach, indicating it had learned to feed. Other pupa taken 

about tbe aae time were weaned or nursing, but apparently 

not; reeding on marins life. McLaren (1958) mentions finding 

emac:tated pups ot the ringed seal, ~ hisptda, that; were 

possibly deserted before weaning by the mothers. Desertion 

may ha'Ve occurred with the pup in question, but loss of' its 

1110ther to huntine; during tne nursing period seems more 

lila:lly. 
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Later in the pupping season when hunters were taking 

numbers of pups, oows that had lost their pups often sesrohed 

through a herd on the beach snd in the water for their off­

spring. The searching cow would approach each deserted pup 

to Sll.ell its muzzle. Since no aggressiveness was involved, 

the deserted pup 110Uld respond by following the cow until she 

drove it off or lost it, or until it grew tired of the obase. 

Oooasionally a 1Dlerant cow was seen with several pups fol­

lowing along behind as she moved through the herd, all trying 

to nurse each time she stopped. Some appeared to suooeed in 

nursing, but only briefly. Starvation was almost certainly 

the ultimate rate or deserted pups, and it is doubtful that 

such oooasioDAl feeding, if it were auocesaful, aawd many. 

Newborn harbor seals are aptly desori bed as "slim and 

lanky as salamanders" by Venables and Venables (1955}. In 

spite or their lean oondit :ton, pups are able to swim and dive 

at birth. Pups start moving about immediawly or within a 

rew minutes after birth. Newborn pups drag themselves about 

by reaching forward with the fo:retlippers t!Uld pulling. Sinoe 

newborn pups are um ble to hold up their head for long, each 

move to rward is terminated with the thump of their ohin upon 

the beach. In the water newborn seals swim actively, but 

usually on the surface. Some use is made of the torso t!Uld 

hind flippers, but too rore1'lippera are used most extensive­

ly, in a vertically a co en tuate d butterfly stroke. 
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Am.ong the newborn seals, diving was observed to be very 

shallow and of a few seconds duration. ~'fhile no pups were 

marked 1br individual recognition over a period of time, 

general motor ability and, in the case of nursing pups, fat­

ness, allowed differentiation between very young pups and 

~hose aeTeral days old. Pups several days old were able to 

db·e well end aw1m more nearly like adults, w1 th the trunk 

and the hind tlippe re pl'O'Yidine; more propulsion. Wealll!l d 

pup• (3 ~o 5 weeks old) were oooasiona.lly observed moving 

about on tile beach without usine; their f'oretlippers, in tm 

lll!ml8r ot older seals. 

Bahnior !!, ~ !!! ~--1.!!!, pregna.noy throU§h weaning: 

While pregnant te•lea tend to maintain a position near the 

•ter's edge wben bauled oui, some may be tound throughout 

the berd. u.-u:y tmy JIUI.:Y be distinguished by their out­

a1Zed abdo.men, but even this is not an 1nta111ble chare.cter­

la~ic. Their aotivities appear little different from other 

seala in t.be .berd. They -.y haul out on their abdomens 

inlUally, but tbey uauall:y move about tor short distances 

and reat on their s1d8rf whereas other seals may move and rest 

on any body aurtaoe. 

Desertion has been mentioned as the rule during ~he 

early pupping sea110n. Behavior of' a female toward a pup sb.e 

deserts consists essentially of igncring the pup from birth. 

The birth process was not observed during early pupping, but 

desertion following birth was observed many times. After 
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giving birth the cow would normally move several feet from 

the pup and lie torpidly on the beach, neither fleeing nor 

approaching the pup. Should the pup in its aimless wandering 

approach tre cow, she 'i'iOuld usually move further away, some­

times going to sea. On one occasion a pup was born with the 

chorionic sac unruptured. The cow grabbed the pup's hind 

flipper with her teeth and pulled, breaking the aac, then 

moved off, and did not return. The pup struggled tbr several 

minutes, then stopped; possibly it drowned, since it was 

still half enclosed in the sac which held considerable fluid 

around the he ad. Tbe cow did not return to the pup. In no 

ca3e was the mot bar seen to return to a deserted pup. 

Birth is a rapid process in harbor seals. On several l~ 

",. 
occasions births occurred in areas of the herd we had been 

watching only minutes before. We observed partuition only 

once. On 21 June one pregnant seal was seen in a pod of 64 
seals. She began moving about re.ther aimlessly, circling and 

apparently sniffing the beach, then she stopped. With bin­

oculars one could see that the pup was just beginning to 

emerge. The cow lay on her side with head and hind flippers 

raised, occasionally looking about. There was no obvious 

exert ion by the cow, and in 30 seconds from the time the cow 

stopped, the pup was born, head first. The umbilical cord 

had already broken, and the chorionic sac burst as the pup 

hit the ground. Yellowish fluid and unattached lanugo (fetal 

pelage) covered tbe pup. The pup immediately made a few 
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motions with its head and foreflippers. The oow moved away 

slightly, returned to snit'f the pup, then moved away several 

f'eet after the fashion of' a oow deserting her pup. A desert­

ed pup approached the newborn pup, and the oow tmmediately 

moyed to intercept it; after that she guarded her offsprillg. 

'!'he cow ~~ade no attempt to olean the pup or 11lduce 1 t to 

nur•, whiob. waa the Ulllal situation according to our obaer­

Yat1ona. Bartholomew and Coll1aa (1962) noted that a recent• 

ly poet partum northern elephant seal cow did not olean ita 

pup and paid no attention to the placenta. Post pertum. har­

bor aeal cows conai stent.ly ignored the placenta, which uaual­

ly was not expelled f'or balf' an hour or more following birth • 

.A. eaal hunt;er who had obeened a birth in 1963 on Tug1­

clak bland stated tbl. t the procen took 11 about 10 to 15 

aeoonda". 'l'b.e cow turned and apparent;ly bit the umbilical 

cord, then ob.aae4 the hunter do111l the beach a short distance. 

In this oe.ae the pup was born hind flippera f'irst, and had 

panly emerged when the llunter f'irst noticed tile event. 

'!'be beach aeemed preferred as a pupping site although no 

oomparitiw quantitative data is available. Scheffer and 

Slipp (1944) also suggest that harbor seals prefer to pup on 

land. Birtbe apparently did ooour 1n tile water. Placentas 

were seen floating 1n the water under oiroumstanoea where 

they would not likely have wasbed ott the beaoll. Gulla rare­

ly missed aee11lg and eating a fresh placenta, whioh suggests 

that those observed were expelled recently. One oow with a 

http:stent.ly
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new pup came ashore before she :1ad co2pletely expelled the 

placenta. She had not previously been on the beach. 

Attended pups (ti;ose not deserted by their mothers) en­

counter few of the adverse circumstances affecting deserted 

pups. Little direct attention is given the pup immediately 

followin.s birth, but the cow allovls no aniraal near it. 

Glaucous-wineed gulls, Larus glaucescens, attended most 

births to attempt to peck the placenta or the umbilical cord. 

If gulls approached too closely, the cow would chase them 

until they flew. Gulls would peck the eyes of deserted pups, 

but rarely had the opportunity with attended pups. However, 

one blind cow was seen \nth her pup, and another seal with 

one blind eye was seen; the blind seals may have survived 

desertion and ensuing attacks by gulls, or they may have been 

blinded in some other way, such as in breeding encounters. 

1!ansfield ( 1958) noted that Weddell seal pups occasionally 

lost an eye as the result of attacks by females with pups. 

A blind adult male in good condition was also observed, but 

blindness may have been due to genetic factors, since it was 

also bald except for supercilliary and mystacial vibrissae. 

Pups did not usually nurse right after birth. No defi­

nite pattern ~~s determined, but there was usually a delay of 

more than 30 minutes before the pup attempted to nurse. 

Location of the teats does not seem instinctively known 

by the pup, whose initial attempts to nurse include a great 

deal of searching and pushing with its muzzle all over the 

........ 
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cow's body. The cow aids the pup, directing it caudally 

along her body with lit;ht scratching motions of her fore­

flipper as she lies on one side. Eventually the pup learns 

tbe proper location. Upon hauling out the pup begins pushing 

tbe cow with its muzzle until she settles down, rolls on her 

side, and allows the pup to nurse. The cow only raises its 

head occasionally to look about, unless there is some dis­

turbance in the herd. Should another seal approach too 

closely the cow will interrupt nursing to chase it, then 

return to the pup. 

Venables and Venables (1955) suspected that in Shetland 

pupa nursed only in the water until they were about 3 weeks 

old, but at Tugidak Island most nursing began and was carried 

out on shore. The contrasting environment (rough rocky 

shores versus smooth beach) probably contributes to the dif­

ference in nursing habit. Possible nursing in the water was 

seen only once at Tugldak, but the turbid water precluded 

adequate observation of the incident. 

During the nursing period, attended pups were always 

accompanied by their mothers. When hauling out, cows accom­

panied their pups through the surf. One pup rode ashore on 

its mother's back. Frequently cows were forced to lead their 

pups ashore several times before the pups would stay. In 

general, cows seemed to have little control over movements of 

their pups on the beach. ;¥hen ashore the cow followed the 

pup about in its aimless wandering. If other seals threatened 
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the pup, its motber vculd intervene. On only one occasion 

was a cow seen to restrain her pup; the pup persisted in 

attempting to return to the water, r1hereupon the cow would 

move between pup and sea and place one foreflipper over her 

pup, preventing it from moving. After two such attempts the 

pup followed its mother up the beach and did not attempt to 

reach t re sea again. 

In the water, !"llay between the mother and ')tip rms com­

mon, and the pup nearly always followed its !:lot.l-ter, in con­

trast to its behavior ashore. 

That deserted pups usually stsrve W'ls mentioned e'll'lier; 

certainly most do, but on 21 June two sepa r'<.l te incidents suf­

gested tb_'lt &doptions may occur. In both cases a cor: Yi'"-S 

searohi:r;g for her :Jup amon[ hauled-out seals and, as usual, 

was fo llo~1ed by a few ue serted pups. One cov1 v;e:r;t to sea, 

but was follo·::ed by a tenacious pup, wr1ich caught i1er and 

clL'!lbe d on her oo ck to ride. She soon f o;.tnd a no tiler pup to 

which she reacted as thougt it were her orm. Tl".e first })Up, 

ho·.veve:::-, did not JBave, and no intole:;:-ance i.ad been SllOWn by 

the cow toward either pup when the croup nas finclly lost to 

view. 

On another occasion, a cow came upon two pups, one of 

v1hioh sile chased a bit, but the second pup laid dovm near 

her. Several tirre s the second pup moved us ti1ou{!:h to nurse, 

but the cow discouraged it. Finally the pup succeeded in 

nursing, unchallenged by the cow. The adoptive cow 

~~ 



32 

subse-.;uently ':'urned off another searching cow with head 

thrusts, and thereafter continued to defend the pup. The 

permanency of this association is unknovm. 

Ur. T'ete Kesselring, a seal hunter of long experience, 

felt that ado;:Jt ions occur among harbor seals. A similar 

belief is held by hunters from Gambell, Alaska, with respect 

to walrus. Gonsidering the incidents described above and the 

tole ran oc of sane seals toward deserted pups, adoption seems 

a possibility, but its ef'fect on population dynamics is 

probably insignificant. 

All normal relations between a cow and her pup were 

characterized by much affection and tolerance. However, when 

cows with pups were rushed by hunters, they became extrenely 

agitated and rushed back and forth between the waterline and 

their pups. Under these conditions, two cows exhibited what 

seemed to ha-re been displacenent activity. Each cow bit and 

shook her own pup vigorously before finally retreating from 

the hunters, leaving her pup behind. Similar behavior in the 

'deddell seal female was observed by Mansfield (1958). 

The process of ultimate detachment of cow and pup at 

weaning was not observed at Tugidak. That there is a gradual 

detachment is suggested by Venables and Venables (1955), who 

noted that near the end of' the nursing period, unweaned pups 

were observed haUling out togetle r, without the cows. At 

Tugidak, weaned pups simply began showing up in the herds 

under observation. A few weamd pups were evident by 28 
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June, but the proportion of attended pups did not appear to 

decline until 4 July, and a distinct decline in the propor­

ticn of attended pups became evident by 12 July. 

_-\.more exact evaluation of onset, climax, and end of 

weaninE: mi,::ht D.ave been possible had not intensive hunting 

earlier in the season reduced the number of pups by harvest­

inc and CJrobably by inducing a large number of desertions. 

Breeding behavior: Onset of breeding coincided roughly with 

the onset of weaninc:. The first evidence of breeding was 

observed on 4 July, Hilen a pair of ~als was seen apparently 

co;JUlating ~~50 to 75 yards from shore. While de­

tails of copulation were not evident due to poor visibility, 

their behavior did not resemble any behavior previously ob­

served. The larger seal t;rasped the maller strongly with 

the foreflippers so that they moved as a unit in the water. 

The pair rolled languidly, submerged, surfaced, and drifted 

along for 10 to 15 minutes before they were lost to sight. 

The a>J.aller seal made no effort to escape. 11uch of the time 

both vrere ::->artly or wholly sutmerged, but from time to time 

the smaller seal raised its head to breathe, and the larger 

r~ould do the same. 

Indications of breedinc attempts and increased male ag­

t;ressiveness v1ere more freq_uent as the season progressed. 

Iaale aegressiveness was directed toward other males and to­

\7ard females. ;. typical example of ac:gressiveness between 

males follov:s. .~ bull hauled out to join the herd, and 
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another bull tmt had already hauled out moved directly to 

the newcomer. They nearly touched noses, end the agt;ressive 

bull made several short, hard bites at tile head and neck 

region of the newcomer. The newcomer bit baclc but less ac­

gressively; then both stretched out v1i th only about 2 feet 

separating tl:mm. il.tter several wary glances at each other, 

both went to sleep. On only one other occasion were both 

oombatente peeit1'98ly bulls, but otmr observations or male 

aggression did not fit the ueual. pattern of behavior between 

bull and oow, and the writer considers them more likely the 

reault or breeding-associated aggressiveness or males rather 

than or direct breeding interest. For example, a lerge bull 

abruptly reared up and grabbed a smaller seal or unknown sex 

lying next to him, apparently without provocation. The 

amaller eeal reeieted vigorously, but the bull had a very 

eeoure hold on the saall seal's back. The struggle was so 

intenae that all the other seals took alarm, and rushed tor 

the aea. The bull let go, looked about at the retreating 

seale, and ruahed oft himself, ending the struggle. The 

small seal also m9.ded tor the sea. The behavior or the 

large bull and his victim is an interesting example ot the 

role ot social facilitation in the alarm reaction or harbor 

seals, as well as an example of male aggresiveness. 

Aggression be tween males can be chalZi cterized as brief, 

vigorous akirmishe s, apparently with little serious injury 

likely to result. HoVleve r, numerous superficial cuts and 
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punctures were observed on bulls throughout the herd. It 

seems probable that some proportion of these wounds resulted 

from aggression between males, while s:Jme may be attributed 

to mating enoounters with cows. 

Aggressiveness of bulls toward cows was the most fre­

quently observed aspect o:t breeding behavior. In fol'lll, thia 

aggressiveness resembled aggressiveness between males. For 

example, the attacker normally sougnt to bite and hold ita 

victim by the back o:f the neck. Both types of aggression 

were invariably accompanied by intense snarling or growling 

by the participants. A "breeding encounter", however, waa 

characterized by a more :formalized approach by tbe aggressor, 

the bull, and by oonsiderably greater tenacity ot purpose on 

tm aggressor's part. Contact between a bull and a cow where 

mating was apparently the objective was considered a breeding 

encounter, whether or not copulation occurred. 

It is likely that the majority of breeding encounters 

occurat sea, where aotualmatingoccurs, but theyalso take 

place ashore, most frequently in smaller herds and along the 

loosely defined seaward edge of a larger herd. A bull seek­

ing cows typically moved slowly along the edge of a m rd, ap­

parently without interest in other seals. When a particular 

oow was approached, the bull shuffled forward to within 5 or 

6 feet of the cow, extended his he ad and neck, and seemed to 

be assaying the cow, but whether visually or olfactorily the 

writer could not determine. In a pre-breeding season 



ai tuation, a oow 1f1 thout a pup was not likely to react to 

anotoor seal 5 f'eet away. During tbe breeding season, the 

bull. 1 s approach prompted the oow to reaot as though she or 

her position was being threatem d. Growling, flipper waving, 

or bead tb.ruste, either eJ.o:ne or in combination, were direct~ 

e4 toward the bull.. The bull did not visibly react to thil!l 

display, but remained in his original position for a short 

U.•. Then be 1110uld rush tbe cow with surprising quickness 

end grab her by tblt back of the neck or he ad. A f'ierce bat­

tle t'ollowed, with the bull and cow thrashing about on the 

beaoh. 1f1 thout e:z:cept ion the oow escaped. Somet iDe a the 

bull pur81led her, but in most oases he would not. One bull 

reoaptw:ed a oow three tiJEe by grabbing her hind flipper as 

abe made ot'f. In some oai!IBs the cow escaped into the water, 

ln other oases by moving into the mrd or along the beach. 

Bulla were seen to bypass what appeared to be eligible 

cows, going on to another seal betore slowing do'IIIl and begin­

ning tooir chantcteristio apprat ch. Cows with pups were 

rarely approached; those that were growled and threatened 

vigorously, and aucce l!ll!lf'ully discouraged the bull in all. 

oases observed. Cows without pups ocoasionally succeeded in 

discouraging an approaching bull. A large oow lying naar the 

water growled, snapped, and butted toward a bull f'or f'ully 

t'i-ve minutes, the longest continuous sequence or seal invec­

tive observed, berore the bull gave up and went to sea. 
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Aquatic breeding encounters were basically similar. 

few bulls were seen cruising slowly about, occasionally ap­

proaching a particular seal, During the breeding season, 

proportionately many more seals Ylere observed loafing off­

shore from a hauled-cut herd t:1an previously. such seals 

11ere not travelinc and were doinc little C:.ivinc;. some, espe­

cially mothers ar.d pups, upper::.red to be sle :::).Jinc. .• very 

loose acrrec;ation of perhaps 200 sec.ls mic;i1t be observecl in 

the v12.ter on caJm days near a larce herd on the beech. Thus 

the likelihood of a bull fir.dint: a receptive cow at s<.;a was 

increr::.sed considerably. Breedir.c; encou::1ters at sea '<'rere more 

vigorous due to the increas3 mobility of the seals. The 

same behavior pattern prevailed as on land; approach, rush 

and grab, fight, flight. Bulls nere afj9.in observsc to ienore 

some seals but to approach others. 

Bulls are apparently a>Tare of the nt1ture of the typical 

breeding fights; on one occasion, while a bull was persist­

ently c:ra,··pling with a cow in the water, another bull ap­

proached rapidly, When bull 111 lost the cow momentarily, 

bull #2 immediately grabbed her, and the strl~fle continued. 

Bull 11 swam around the pair, biting at #2 as the opportunity 

arose. Finally the cow broke away and hauled out swiftly. 

Both bulls hauled out also, but neither approached the cow. 

Later the cow was collected, and found to be near ovulation. 

Unfortunately, none of the breeding encounters observed 

were known to result in copulation. The commencement ot 



copulation was never observed; only pairs already copulating 

were seen. However, I feel there is no doubt that events 

described above were breeding encounters. The breeding at­

tenpt s of the bull appear to be pursued largely at random; 

the bull does not seem to definitely know that a cow is 

receptive. The bull's success in mating would then depend 

on find :ing a receptive cow through cent inued trials. Bulls 

were observed to attack several cov1s during their wanderings 

about the beach or the water. If tbe ccvr is net receptive, 

she is able to resist successfully, since she is usually 

only slightly smaller than the bull, if at all. 

During the course of observing a given herd, only a few 

bulls <7ere seen cruising about attacl~ing cows. The rest of 

the bulls :in the herd were sleeping on the beach • .At best 

the incidence of encounters was (~Uite low per unit time • 

.Although sexual fighting apparently is not a necessary 

precursor to ovulation (~arrison, 1963, p.l03), as it is 

among tile mustelids, fighting by t!1e female should not be 

surprising, since, as '1'inbergen (1956) points out, mating 

involves psychological elements of capture for the female and 

" •••mating behaviour therefore involves the suppression of 

escape behaviour in the fEillale." Histological evidence sup­

portint; the behavioral data with respect to reproduction will 

be discussed 1n the section on reproduction. 

Play: Play in several forms occurred occasionally throughout 

the period of observation (May through July). In most 
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instances play involved both males and females that were con­

sidered i=ature or possibly approaching l!ILlturity. Through­

out May and June most play observed involved one or more im­

mature seals rolling, biting, and chasing about the beach at 

water's edge. Lore seals were observed on two occasions 

playing with a blade of alga, tossing it about, rolling, and 

snapping at it until it fell apart. On one occasion such 

play was at sea, the other was ashore. 

During the latter part of the pupping season, and into 

tm breeding season, both adult and immature seals were oc­

casionally seen playing in the water. Their play consisted 

ot lazily swimming and diving or submerging. Often the seal 

would dive sideward instead of forward, at the s!llle t:lllle 

bringing the uppermost foreflipper around in a long arc, and 

slapping the water with its flexor surtace. The result was 

similar to the alarm reaction of foreflip];er s.lapping, but 

tl:e play action was much more deliberate, stronger, and 

louder. 71'he n about half-way through the sideward dive , the 

seal may swing its hindquarters beyond the axis of its dive, 

slapping the water w1 th its hind flippers just betore sub­

merging. Such aquatic play was usually solitary, but tre­

quently was "parallel", involving more than one seal 

(Bartholomew, 1952). Aquatic play involving rolling and 

slapping behavior has been associated with breeding behavior 

in harbor seals by Venables and Venables (1957). 

:1, 
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On severe.l occasions, play between two irmmture indi­

viduals at the water's edge consisted of chasing, playful 

biting, rolling, and climbing on each other. llithout having 

observed normal breeding behavior, one might have 1n terpreted 

this play as preliminary breeding activity. While such play 

lii&Y be a manil'estation or "incipient sezua~ development" 

(Carrick and Ing.bam, 1962), it would still be oonsidered 

play. It l!!eems likely tbat this oort of play is analagous 

to that which Venables and Venables (1955, 1957, 1959) ob­

•erved prior to pupping, and again 1n september when they 

etated breeding began in Shetland. While such play may be 

attributed to the approach or sexu~ maturity, pe.irs or m~es 

or pa.tra or fl!llll&le a were observed engaged in auoh play as 

often as nre mi:md•ae:z: pairs. The congeniality or this play 

oontraated st :rongly 1Ji th the aggressive enootm.ters between 

mature bulls md oows observed during the breeding season. 

VocaliZation: VocaliZation 1n the ha.rbor seal has been de­

scribed 1n detail by Schetter and Slipp (1944). During this 

study the most frequently used sound was some vurtat ion of a 

guttural growl, most reseniJled 1n other circles by a sus­

tained, vigorous, and rather uncouth belch. A more conven­

tional growl or snarl might be used in conjunction with the 

•belch". Bartholonew and Coll1as (1962) termed the threat 

vocalization of the northern elephant saal cow a "belch­

roar". Its use by elephant seal cows was essentially the 

same as that of its vocal counterpart among harbor seals, 
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i.e. disputes over haul-out position, defense of pup against 

attack or disturbance, and toward yes.rli~s, people, aea 

lions, or other intruders. The elephant seal bull, however, 

uses different threat sounds, but the harbor aeal bull does 

not, perhaps another indication of tbe less formalized sooia.l 

organization or harbor seals. 

When separated for sane time from its mother, or de­

serted and alone, a pup's call was a hoarse ~maaa-a", as 

Scheffer ard Slipp (1944) have noted. Deserted pups in 

groups did not usually bleat unle as they were remo 'lied from 

the group. During the peak of pupping at Tugidak Island, and 

atAial1k Bay, the bleatingofpups was almost constant, and 

was audible up to 2 miles on favorable days at A1al1k B&y. 

Attended pups were not observed bleating while with their 

mothers. When approached on the beach, a pup would frequent­

ly snap at the intruder, and eitlEr growl or hiss as well. 

Emission of underwater sounds by sea mammals has been 

investigated in recent years. Poulter (1963) found that sea 

lions, Zalophus californianus, when approaching food thrown 

in the water, emitted sounds that were similar to sonar. 

Sohevill et al. (1963) found that Phoca vitulina concolor, 

the American Atlantic subspecies, and ~· ~· largha emitted 

low frequency impulses when n~ ring food used to decoy them. 

The latter investigators felt that the impulses had about a 

3 meter mnge • 
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Reproduction 

The reproductive cycle and the cor~JUs luteum: On tt.e basis 

of behavior and the specimens discussed be lol-l, the approxi­

mate timing of the ::JB.in periods in the reproductive cycle may 

be outlined as follows: Puppinc,--4 May or slightly earlier 

to 25 June; Nursing,--late May to mid-July; Ovulation and 

mating,--late June to the end of July; Implantation,--late 

August to late September. The evidence for ti1is delay in 

implantation is discussed starting on page 61. 

The behavior of mature seals during the mating period 

suggested that cows still nursing pups were not receptive to 

mating and therefore were probably not close to being in 

estrus. On comparable dates, mature cows which had no pups 

were observed in breeding encounters with bulls. 

No ripe follicles were found in the ovaries or ten lac­

tating cows collected from 29 May through 12 July. The larg­

est follicle round in the lactating cows measured 8.0 x 6.0 

mm. The largest follicle found in a post-lactating cow meas­

ured 19 x 18 mm. From Table 1 it is apparent that follicles 

were approaching ovulation in the ovary lacking a corpus 

luteun or cows which had completed lactation or newly mature 

cows. One newly mature cow was approaciung ovulation on 9 

July, and another had ovulated by 23 July, which sugeests 

that the timing of ovulation in mature, nulliparous cows cor­

responded rouchly to the tining of ovulation in primi~arous 

and multi~arous cows. 
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Because some confusion of meaning may arise in terminol­

ogy referring to the corpus luteun and corpus albicans, the 

terminology used in this study is defined as follows: 

1. Pre-implantation corpus luteum; the corpus luteum 

from the time it is 1'ormed after ovulation to the t 1me 

of implantation. 

2. Oorpus luteum of early pregnancy; the corpus luteum 

found in association with an embryo or other evidence of 

early pregnancy. 

3• Corpua luteUD or late pregnancy; the corpus luteum 

found in association with a term or near-term fetus. 

4• Corpus luteum of lactation; the oorpus luteum found 

1n lactating females. 

5· Corpus luteum Of post-lactation; the corpus luteum 

f'o und in females which had ceased lactating significant­

ly. Milk occasionally could be found by making a deep 

incision in the mammaries. In this study, "post­

lactation" also implies that o wla tion has not yet taken 

place. 

6. Corpus albicans; the corpus luteum is considered to 

be a oorpus albicens after a new ovulation occurs, and 

a new corpus luteum begins to torm. 

The site of ovulation on the ov::.try' s surface closes 

rapidly, but the follicular cavity re:.tuires some time to fill 

w1 th the luteinized tissue of the membrana rranulosa (Harri­

son, 1962). Infolding of the follicle walls after ovulation 



45 

and luteinization of the ~ranulosa layer both aid in obliter­

ating the follicular cavity. The pre-implantation corpus 

luteum appears loosely packed with luteal tissue, and may not 

become completely filled for some time. 

The corpus luteum of' early preenancy is similar macro­

scopically to the pre-implantation corpus luteum, although 

some changes are evident. Both are a ye llowi sh-t an co lor. 

Four of the five corpora lutea of early pregnancy found were 

compact appearing, but one corpus luteum was of a rather 

loose structure, with the remains ofblood and fluid around 

the periphery and intruding into the body of the corpus 

luteQm. Although the appearance of the loosely structured 

corpus luteum suggested a recent formation, it was associated 

with the lareest embryo of a series collected 1n late Octo­

ber. In only one corpus luteum of early pregnancy was an un­

luteinized core found at the center. In the other corpora 

lutea of early pregnancy the characteristic white, connective 

tissue center (Fisrer, 1954~) had :t"ormed 1n a position analo­

gous to that previously occupied by the unluteinized core. 

Orcanized vascularization was more noticeable in corpora 

lutea of early pregnancy than in younger corpora, but few 

other differences 1~re crossly evident. The data 1n Table 2 

show that there is some increase in the size of corpora lutea 

from the time of formation to early pregnancy. 

A cow collected on 1 Hovember apparently had failed to 

mGintain ;'re[·nancy. There '.'las no eviderce of pre[nancy in 
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the uterus, and the corpus luteum was somewhat smaller than 

those or seals in early pregnancy, and was dark grey-brown, 

with a reddish cast due to e xten sive vascularize tion. 

J,fcLaren (1958, p.50l illustrates a corpus luteum with the 

same characteristics, taken from a ringed seal which was not 

pregnant " ••• long after implantation time." Such a corpus 

luteum was probably regressing after the blastocyst or embryo 

died. It seems unlikely that the corpus would have developed 

to the size and compactness that it did, if' it were not asso­

ciated with a developing, fertilized egg {Amoroso and Finn, 

1962). 

Corpora lutea of seals collected in late pregnancy were 

very compact appearirg, light yellowish-tan bodies occupying 

muoh or the volume or the ovary. The corpus luteum or speci­

men number 4-64 waigb.ed 5.0 g, while the remainder or the 

ov~ry weighed 4 g. Vascularization was not so evident in 

corpora lutea of late pregnancy as it was in corpore lutea or 

early pregnancy, probably due to the increase in volume or 

the luteal tissue. The connective tissue elements did not 

appear to have developed as :fully in corpora lutea or late 

pregnancy as they had in the corpore lutea or lactation, or 

in regressing corpora of' later stages. 

Harrison (1960, 1962) suggested that in harbor seals the 

corpus luteum reached its greatest size during lactation. 

The significance of the d.ifference in mean lengths or corpora 

lutea of late prec;nancy and corpora lu tea or lactation was 

http:waigb.ed


tested, using the t test. The mean lengths as given in Table 

2 were found to be significantly different at the 99 percent 

oonfidence level. The mean widths, however, were round to be 

significantly different at the 94 peroent confidence level, 

although the calw.la ted value of !_ (2.153) was close to the 

~abular value or !. (2.179). On the basis of' the snal1 aam:ple 

in this study, however, 1t seems likely that corpora lutea 

attain their greatest size in late pregnancy. 

l!'iaher (1954!) bits noted that the corpus luteum begins 

~o display mioroaoopio s1 gns of retrogreaa ion in late preg­

DallO:J, although 1t appears tunotional macroaoopioally. How­

ever, Harriaon (1960) atatea that the corpus lu tetm of tbs 

harbOr aeal abows al.gna of poet-parturient rejuvenation, but 

~hat degeDtration atarta 1 week ai"ter parturition, and by 6 

weeks attar partuition the corpus luteum has beoome a oorpua 

albicens. 

The variation in appearance among corpora llltea collect­

ed from lactating cows was related to the time which had 

elapsed since parturition. Thus the corpus luteum of speci­

men number 8-64 appeared analogous to corpore lutea of late 

pregnancy, and the condition of the placental scar indicated 

that the seal had pupped quite recently. Lactating reals 

considered to have pupped earlier with respect to the collec­

tion date on the basis of uterine contraction and healing, 

had correspondingly smaller corpora lutea, and the connective 

tissue network in the corpora lute a was more prominent. The 
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trends or diminishing size or the corpora lutes and an in­

crease in the amount of connective tissue found in the 

corpora continued through the post-lactation phase. 

One mature seal collected during the puppill8 season {29 

May) was not pregnant, nor did it appear to have pupped in 

the current season. Neither a corpus luteum nor large 

follicles were found in the ovary. However, a corpua albi­

cans 7 x 6 mm in size was found, suggesting that fertiliza­

tion had occurred in the previous breeding season, sometime 

after which the conceptus died. 

Because of the protracted periods or pupping, lactating, 

and mating, it is difficult to give meaningfUl inclusive 

dates for the various periods of reproductive activity. 

Seals were known to bave pupped as early as 5 May, and fe­

males in late pregnancy were collected on 25 May and 22 June. 

Lactating cows were collected on several dates from 29 May 

through 12 July. Those seals past lactation and approaching 

ovulation were collected from 7 July through 12 July. seals 

which had ovulated and had developing corpora lutea were 

collected from 8 July through 6 August. The height or pup­

ping was considered to be about 11 June, and ceased about 25 

June. The proportion or attended pups was declining noticea­

bly by 12 July, but much or the pup crop had been harvested 

by the time weaned pups became evident. I estimated that 

lactation lasted 3 to 4 weeks. Harrison (1963) estimated the 

lactation period of ~· ~· vitulina as 4 to 6 weeks, based on 

......_ 
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observations ot captive seals. He also suggested that ovula­

tion occurs 2 to 4 weeks after lactation ends. \lhile the in­

formation from the present study is not conclusive, it seems 

likely tbat the majority o~ seals had entered estrus by the 

end ot July, which sugsests that little more than 2 weeks 

elapsed between the end or lactation and the onset ot estrus. 

However, I collected relatively tew seals in august end a 

larger SUlple may alter this view. 

On tbe basis ot the tpec1mens examined, I concluded that 

the tamale normally bears a pup each year, as Harrison (1963) 

concluded was the oase in P. v. vitulina. In 92 percent ot 

tbe multiparous te•les collected evidence was found ot 

either two successive pregnancies, or ot two successive annu­

al oTUlations. The evidence tor annual ovulation or annual 

oTUlation end pregnancy consisted ot !Ome combination ot a 

corpus luteum, a ripe follicle, a corpus albicans, and a pla­

cental soar or a tetus. One of the two exceptions, a 13­

year-old cow, had pupped in the current season and was lac­

tating, but a corpus albicans was not found, and ovulation 

was not imminent since lactation was not completed. A pla­

cental soar resulting from parturition in June becolllls quite 

indistinct as early as August, and therefore placental scars 

are or little value in determining the number ot pregnancies 

an animal bas experienced. 

No more than one ripe follicle or one new corpus luteum 

was observed in the ovaries of any mature seal. On the basis 
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of corr'or~ lutea and fo::.licles obs·:lrve~, it v1as cc:::!cluG.eC. 

t':2'!; norHally one follicle reac~es ovulatory ecr.C.ition 

enc!:t ye:n. 

Tile corn us albicans: The transition from a late corpus 

luteun of lactation to a cor:cus albicans has little effect on 

the macrosco:oic appearance of the corpus. Vascular elements 

have already disappeared, and the fibrous network increases 

in uevelopment as tie cor'JUs albic:ms crows older. 

The corpus luteum continues to cii:ninish in size tarcugh 

the ~'est-lactation period before beco:r:ing a corpus albicans 

after ovulation, when it seer.~s to rec:re ss rap idly. Three 

corj)ora lute& of 3)0st-lactation averaced 12.0 x 8.0 mm in 

cross-section, while three co r~ora albicantia which were con­

sidered to have been the cor,ora lu~ea of the most recently 

past pregnancy averscsd 8.5 x 4.5 mm. 

Visible corpora albicantia all ha:i the characteristic 

white, stellate, connective tissue pattern to some de,::ree. 

Ti1e cor,Jus albicans is a dull or:lnf:e color initially, and it 

may retain tais color for as lon,: s it persists. Some cor­

pora, :1owever, fa lie to a pale straw co lor which blends VIi th 

the body of the ovar:/. Tilere does not seem to be a consist­

ent relationship between estixna ted ace of the corpus anC. its 

color or size, except that r'ev: corpora albicantia are usually 

l:'iri'Cr ti:C!n t:.osc several ~nontLs or nore old. 

IL the ov:!riPs execctinc , ~llternate ovulation between 

ovaries ill z;uccossi YO :~rec;C.:inc se::..so1:s ·,~,c..s t:;.e usual 

.. 
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situation. The r1:1e follicle of the current se:1son was not 

observed to develop in the ovary contair.inc the currently 

active corpus lutetLrn. Ho•::ever, in five mature sealswi1ere a 

corpus luteum and one or more corpus albicantia were found, 

two corpore. albicantia were found in one ov~,ry and none in 

the second ovary, or a corpus luteum and a corpus albicans 

were found in tbe sane ovary. Taus of 25 se ~ls in wilich the 

pattern of ovulation could be assessed, five, or 20 percent, 

had evidence of having ovulated twice in succession from the 

saae onry. J'iaber (1954,E) round that alternate ovulation 

was generally the case in the harp seal but that exceptions 

occurred; he alae observed the same phenomenon among harbor 

seals. 

Rapid regression or the corpora albicantia precluded 

obtaining an accurate est~ate of past reproductive perfor­

mance. Table 3 shows the number of corpora albicantia found 

in seal8 of each age group. The numbers of corpora alb1­

cant1a w.Uch would be expected if maturity occurred at 4 

years of age, and at 3 years of age, and assurning that preg­

nancy was annual, are also included. All the seals repre­

sent ed in Table 3 were mature. •.rt er ovulation, a new cor;cus 

luteun forms, and tl1e previous corpus luteum is then consid­

ered e cor;:'us albicc:ns. Thus a 5-year-olu seal which first 

bred at 4 years of ace \':ould r.ot i1ave :1 cor:>us albicans, but 

at about 5 years rend 2 :e1onths of aLe, or cJ'tc'r ovul•l tion, a 

cor~ us 'llbic ,~s '.7ould be pre sent. 
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Table 3· Humber~ of corpora albicantia observed and numbers 
expected if corpora albicantia were persistent. 
1~ • number of seals. 

Age (1) N Obs. (~· at 
4 
4+ 
5 
~: 
7 

~: 
11 
11+ 

12 
13 
15 
i~ 
18+ 
21 
22 
26 
28 

Totals 

2 
3 
4 
2 
1 

2 
1 
2 
1 
1 

1 
1 
1 
2 
1 

1 
1 
2 
1 
1 

31 

0 
1 
1 
3 
1 

2 
1 

i 
1 

2 
0 
0 
4 
1 

1 
1 
4 
2 

...!. 
33 

0 
0 
0 
2 
2 

4 
~ 
6 
7 

A 
10 
24
13 

it 
34 
22 

_ll 

203 

0 
3 
3 
4 
3 

6 
4 

10 

~ 
8 
9 

11 
26 
14 

15 

~t 
23 

3! 
231 

(1) 	 4+, 5+, etc. indicate that both the birthday and ovula­
tion have passed. 

(2) 	 Assuming maturity at 4 years of age and annual pregnancy. 

(3) 	 Assuming maturity at 3 years of age and annual pregnancy. 

Average observed corpora albicantia per seal • 1.06 
11" expected " n It (2) • 6.5 

n n n It n 11 (3) c 7. 5 

Percent of the expected corpora albicantia 
wl1ich were actually found: (2) • 16.3 

(3) 	 .. 14.3 

L 
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All seals in tl:Eir fourth year were mature at the time 

of collection. Number 20-63, one or the 4-year-olds, was 

nursing a pup at the time of collect ion, indicating that she 

had mated at 3 years of age. Of the three seals just over 4 

years old, one had become mature at 3 years of ac;:e. In the 

5-year-old age group, one seal had matured at 3 years of ae:;e, 

while the other three seals had matured at 4 years of age. 

One of the seals just over 5 years old had matured at 3 years 

or af!Jl, since it had two corpora albicantia, while the other 

seal apparently matured at 4 years of age, or possibly one 

corpus albicans had regressed completely. Ot the 11 seals in 

age groups 4 through 5+• tive had matured at 3 years of age. 

In older seals, determining the age at maturity is more dit­

tioult. The one seal in age group 6+ may have matured at 5 

years of 11/Y!, as the lone corpus albic ens indicates. How­

ever, it is evident tbat in the older age groups, corpora 

alb1csnt1a are not accumulating as one would expect it the 

corpora were persistent for several years. An average of 

about one oorpua albioens is round in each adult female seal. 

The data suggest that corpora albicentia most frequently 

persist about 1 year, but may persist less than 1 year, or up 

to 2 years. In seals over 20 years old, the proportion of 

corpora albioantia that persist longer than one year rises 

somewhat. Lav1s (1953!:) felt that corpore lutea were com­

pletely resorbed w1 thin a year in most southern elephant 

seals. Fisher (1954.!:} found tnut in the harp seal all the 
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corpora albicantia persisted up to about 10 years of age, or 

as much as 5 years after maturity. Thereafter one corpus al­

bic:mtia was lost and one gaimd each year; however, corpora 

albicw.till appeared to accumulate somew.bat in seals over 20 

years old. 

A.n examination of the ovaries or eight a-year-old seals 

and two 3-year-old seals showed that all were imMature. 

In most studies of pinnipeds the authors seem to assume 

that those corpora albicantia observed in the ovaries were 

associated with pregnancy. Laws (1953.£_, p.25) states that 

"missed" pregnancies are not represented by persistent cor­

pora albicantia, but he does not discuss the evidence tor 

this conclusion. Ma.ximow and Bloom (1957, p.513) note that 

in the human the corpus luteum of' pregnancy is larger and 

persists longer before becoming a corpus albicans than does a 

corpus luteum ot menstruation. They aleo state tbat the soar 

resulting from a corpus lu teum or pregnanay is larger and 

persists longer than the scar or a corpus luteum or menstrua­

tion. Amoroso and Finn (1962, P•454) noted that 1n most ani­

mals corpora lutea or non-pregnant cycles do not persist as 

long as corpora lutea or pregnancy, but that exceptions to 

this generalization are known. 

In the present study I have assumed that corpora albi­

cantia resulting from pregnancies p3rsist longer than corpora 

albicantia of non-pregnant cycles. The evidence round 1n 

this study indicates that corpora albicantia moat frequently 

~ 
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regress within about a ye :o:r; if differential ree:ression 

occurs, it would seem that the large, well developed corpus 

luteum of pregnancy would require more time to become com­

pletely resorbed than a smaller corpus luteum of non-

pregnancy. While a corpus luteum known to be associated with 

a non-pregnant cycle was not found, the smaller size and ab­

normal appearance of the corpus luteum associated with early 

prenatal death of the conceptus in one seal suggests that a 

corpus luteum of a non-pregnant cycle would be resorbed 1n 

much less than a year. 

In Table 4 the weights of ovaries from immature seals are 

grouped by age. Harrison (1960) showed that gonads of harbor 

seal fetuses were precociously enlarged and these data re­

.tlect the same condition. A.tter a marked decline in weight 

.tollowing birth, ovary weights increase as the seal approaches 

serual maturity. 

Table 4. 	 Ov9.ry weights of immature seals. N = 
number of ovaries; (1) = terr.1 fetuses 
and newborn pups; weight in g. 

Age N .:t s2 Rane:;e 

0 mo(l) 
1 mo 
1 mo 

5·5 mo 

6 
90 
26 
28 

5.0 
2.0 
1.0 
0.5 

0.17 
0.92
o.ol o.o 

5·5 - 4·5 
5.0 - 1.0 
1.5 - 0.5 
1.0 - o.s 

1 yr 
1.5 yr 

2 yr 
3 yr 

4 
10 
9 
2 

1.0 
0.5 
1.5 
3·0 

o.oo 
0,07 
0.97 
o.oo 

1.0 
1.0 - 0.3 
3·5 - 1.0 

3·0 
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After sexual maturity is reached the reproductive status 

or the seal strongly affects ovary weight. Tbe data in Table 

5 shows that the ovary containing a corpus luteum is consist ­

ently heavier than the opPosite ovary, except after lactation 

has ceased. At that time the ovary containing a maturing 

follicle becomes heavier, while the ovary containing a re­

gressing corpus luteun is losing weight. 

Table 5· 	 Influence of the development Of OOl'pora 
lutea and follicles upon ovary weight. 
N = number or ovaries; weight; in g. 

Beproduotive \ft. of ovaries Wt. or ovaries with-
with a CO!J:!US luteum out a corpus luteumstatus 

ot the seals II X s2 N X s2 

Post-
o'YUla.tion 3 4·5 2.25 3 3·5 1.oo 

Early 
pregnancy 4 5·5 2.56 4 3·5 1.00 

Late 
pregnancy 

Lactation 

4 
10 

10.0 

7.0 
9·89 
2.61 

4 
10 

7·5 
6.0 

1.23 

2.34 
Post-

lactation* 4 4.0 2.42 4 7.0 0.25 

• Period or follicle maturation. 

Although age or the seal may affect ovary weight, t.be 

data are too limited to assess the relative influence ot re­

productive status and 13e1'. I feel that the reproductive 

status affects ovary weigp.t more strongly than age. OVary 

weiF,ht s appeared to be lower in animals 20 years old or more, 

but a larger sample is needed to assess this possibility. 
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Maturity and breedin~ condition in the male: The presence or 

numerous mature sperm in the epididymis was considered to in­

dicate that a male seal was in breedin[ condition. If no 

sperm or very few sperm were observed, the seal was consid­

ered to be immature, or collected at a tiroo of limited sper­

matogenic activity. Table 6 gives the testes weights of 

seals considered to be immature. Sperm were not found in the 

epididymes or 2-, 3-, and 5-year-old seals. No 4-ye ar-old 

males were collected. The 5-year-old male was collected on 

28 October. Sperm were found in the epididymes of seals 6 

years old or more that were collected from 25 May through 15 

August, but few or no sperm were found in the epididymal 

smears from seals 5 ye•rs old or older collected in late 

Table 6. Age and testes wei£hts or immature seals. 

N • No. of testes; weight in g. 


Age N X s2 

Newborn 
or term 4 2.0 0.3 

<1 !DO 105 1.5 0.1 

1 mo 10 1.5 0.2 

5·5 mo 21 1.0 0.1 

1 yr 19 1.5 0.2 

1.5 yr 8 1.5 0.1 

2 yr 6 3·0 0.3 

3 4 3·5yr 0.2 
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October. The markedly lower testes weights of seals collect­

ed in the fall, as shown by Tables 7 and 8, probably reflect 

a decline in spermatogenic activity. Backhouse and Hewer 

(1964) note that testis weight and testis tubule diameter are 

good indicators of spermatogenic activity. The earliest age 

of maturity cannot be assessed from tile data due to the lack 

of 4- and 5-year-old seals collected during the breeding 

season. i{owever, it is apparent that male harbor seals are 

normally capable of breeding wi1en they are 6 years old, and 

it is su£gested that they may breed by 5 years of age. 

The earliest date that males produce mature sperm is not 

known, since no collecting was done in early May. The fact 

that sperm were found in males collected in late May and in 

June indicates that the males are physiologically capable of 

breeding well before most females are approaching ovulation. 

Observations of mating behavior support tl'.is view. 

l'iumerous sl]erm were found in the epididymis of a ?-year­

old me.le collected on 15 August, but the testis weighed only 

19 g, TI;1ich sut;gests t;1e.t the peak of spermatogenic activity 

had passed. It wc:s sugeested earlier that the peak of mating 

activity has passed by the end of July on the basis of mating 

behavior observed, 811d the condition of ovaries examined. 

Incidence of pregnancy: Six mature cor:s were taken in late 

October and early l,/ovember, 19b3. Four of the six cows were 

sup~lorting ilealthy enbryos. .-. fifth con had been in e:uly 

~r2[n2cncy; the utarus was swollen and remnants of the 
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Table 7· ...ge and t·J s~ o s ~.~e ic;_ ~ of s, .ls it: breci.lir:c; 
condition. !: . nunbc:r of t :-:-tes; \~:c: i[_ll t in C• 

Al!,e N x g2 Range of d~C:tes 

6 yr 6 39-0 78.G 22 Jun - 8 Jul 
..., 
I y-r 3 22.0 9.1 9 Jul - 15 4U[; 

9 y-r 2 413.0 1.1 24 Jun 

10 y-r 2 31.0 1.1 25 I.'!ay 

11 y-r 2 42.0 1.1 21 .Tun 

12 yr 2 37·0 10.1 24 Jun 

17 y-r 4 31.0 2.7 24 .Tun - 23 Jul 

19 yr 2 43·5 o.o 25 May 

25 y-r 1 27.0 9 J"ul 

illllf'l 
. ··I,, 
, .11 

'!'able 8. Age and testes weights ot mature seals in non-
breeding condition. n • number of testes; 
'l'tei~:;ht in g. 

Al!,e N x s2 Range of dates 

5 y-r 2 6.5 0.0 28 Oct 

6 y-r 2 15.0 0.1 29 Oct* 

9 yr 2 15.5 2.0 30 Oct* 

18 yr 2 8.5 o.o 28 oct 

• One sperm tound in epididymal smear. 
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placental membranes were present, but no embryo was found. 

Over a day had elapsed between collection and examination, 

and the anbryo may have disintegrated in that time. It may 

be that resorption was under way at the time of collection, 

because a cow supporting one of the healthy embryoa was not 

examined until over a day after collection. 

The sixth cow collected apparently was not mpporting an 

embryo, and the corpus luteum appeared to be regressing. It 

is suggested that fertilization occur:re d in this seal., and the 

normal development of the corpus luteum proceeded, but that 

for some reason the conceptus died before or soon after 

implantation. 

Implantation!!:!! prenatal growth: Delayed implantation 1a 

oommon end may be the rule among pinnipeda (Schetter, 1958). 

Fisher (1954!.) sbol!ed that implantation occurred about ll 

weeks after copulation in ~· !• conoolor. Harrison (1960, 

1963) estimated that 2 to 3 months delay in implantation 

occurred in~· !· vitulina. 

In tl1is study four embryos ranging from 11 to 44 mm 1n 

crown-rump length were collected from 28 October through l 

November. The ages of the embryos and .the time or implanta­

tion were estimated in two ways. First a curve representing 

proportionate growth of human embryos was drawn using data 

given by Arey (1954). The length of an embryo is represented 

as a proportion of the length of the fetus at term, and the 

age of the embryo is represented as a proportion of the total 

j 
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gestation time. Sert:ea.'1t (1962) and I.icLaren (19')8) assumed 

that the prenatal growth pattern is similar amen£ larce cam­

mals with gestation periods of similar duration. serc.:eant 

(l9b2) used the curve, described above, to estinate the ges­

tation period of the pilot whale, Globiocephala melaena. 

McLaren (1958) estimated the af_es of rine_:ed seal embryos on 

the basis of proportionate £.rowth as expressed by a similar 

curve based on the human data given by i:.rey (1954). 

The second method consisted of estimating the time of 

peak mating activity on Tugidak Island and adding the esti­

mated delay in implantation given by Fisher (1954~) and 

Harrison (1960). 

A curve representing the proportionate crowth of human 

embryos was construct=d,and part of it is reproduced in Fig. 

3· The total lencths of seal embryos collected, expressed 

as proportions of the averafe total length of newborn pups 

and term fetuses, were found on the curve, and the proportion 

of gestation time elapsed W9.S read from the time scale. 

June 11 was taken as the expected birthdate on the basis of 

observations of pu:!:J:'inc activity at Tu~:;:i<lak Islanci. The re­

sultinf deta and calculations are t:;iven in Table 9. 

The crown-rump lengt~s of the seal embryos examinee cor­

respond closely t<: the crovm-rump len[t"-1s of :1uman embryos of 

similar development, as Table 9 shows. Iiowever, cro wn-ru:1p 

lenet of t:.e seal embryos was not useu in the calculations, 

since it co>.1ld not be expresseQ directly as a pronortion of 
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t.1e avertl[e total lent;tll of ne;·tborn pups and tem fetuses. 

Total lencth of the embryo was me:;.sured alone: ttte side of the 

embryo, following the vertebral column. That the calculated 

aees of t~1e seal embryos are very close to ec;.uivalent devel­

opnental ages of hU!llan embryos sug~::est s that the early em­

bryonic development of harbor seals and humans is very simi­

lar, and tae.t the embryonic growth curve for humans gives a 

eood approximation for at least early embryonic crowth of 

harbor seals. 

The mean calculated gestation period of the three smal­

ler embryos is 271 days. The calculated gestation period or 

the largest embryo was not included in calculating the mean 

gestation period since it was obvious that the embryo was 

notably advanced developmentally compared to the three snal­

ler embryos. If the smaller embryos are considered to be 

about 6 to 7 weeks old, implantation must have occurred rrom 

9 september tnrough 16 September. The oldest embryo would 

have im~lanted 3 weeks or more earlier, or near the beginning 

of the fourth week of August. 

A comparison of the calculated ages of harbor seal em­

bryos with the calculated age values given by McLaren (1955) 

for rint:e d seal embryos {Table 9) suecests that harbor seals 

are somewhat slo•::er in devslopment, and this may be rel3.ted 

to the longer perirci of gestation and lsrger size at birth 

in the harbor seal. !.icL:"rcn [iV es the fG:"t:ction period or 

rin(GU snflls as about 2';0 ::.t::.ys. 
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If the rate of early development of harbor seals and 

humans is sit'!ila::-, it suecests tnat tl1e r::.te of later pre­

nat::.l development is d:i$iruilar, since the harbor se::.l is much 

lsre-er at birth than tne human. This in turn suc;gests that 

the crowth curve of human develo:oment may not be npplicable 

to harbor seals in later jcvelopment, but wi t.1out fetuses 

tnis sUf[estion can not be verified. 

Cn tne bc,sis of bensvioral d::.t3, it ·.>'as estiru::.tec.. that 

the majority of pups should have been •;;e:med by 12 July or 

so:newhut earlier, and tnat about two weeks intervened between 

weaning and. fertilization. If im;>lantation is delayed for 8 

to 12 weeks, then few im!:llantations could be expected before 

the end of Septenber. Fiso.er (1954~) first found evidence of 

implantation about 20 September in Ne'l.' Brunswick and I ova 

Scotis harbor seals. 

The :prot:ress of "''"anine was most difficult to observe at 

Tugidak Island because of the intensive nunt in[, and 1 t tr.ay 

be that the normal ~eak of weanin( occurs arly in July 

rather then to\7ard the :niddle of the mont • If so, the cal· 

culat d 1m01antation times and the conclusions from behav­

ioral u2ta and the ti:ne of delay of i~)lantation would be 

within a week or two. Cr. the basis of the available dD ta, I 

sugrest t;1~t im;Jlantetion m~y occur fro~ late ·"ugust to the 

lBst of 3eptember. 
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Age Determination 

Background and assQ~ntions: Age determination of pinnipeds 

has been attempted using various criteria, including color 

and appearance, body size, closing of sutures o~ the skull, 

annuli on claws, ovarian structures, lamination or bones, and 

growth layers or teeth, Examination of growth layers or in­

crements in the teeth is usually most satisfactory (Laws, 

1962), and has become widely used since their correlation 

with age was first e stab! ishe d in the northern fur seal, 

Callorhinus ursinus, by Scheffer (1950), and in the southern 

elephant ooal, Mirounga leonina, by Laws (1952). Growth 

layers in teeth have been ~ound in seven otarids, the 

walrus, Odobenus rosmarus, and ten phocids (Laws, 1962). 

The utility of evidence or growth increments in teeth 

~or age determination depends upon a regular seasonal or 

annual pattern o~ variation in the quality and quantity o~ 

dentine and cementum deposition, which results in contrast­

ing optical quality and vJidth of the layers deposited. 'l'he 

pattern of dentine and cementum deposition for each year is 

essentially duplicated, although t!Ere is some variation 

(Carrick and Ingham, 1962). Growth layers in the teeth may 

thus yield discrete a[e data, in contrast to most other 

measurable age-related characteristics. 

Growth layers have previously been found in harbor seal 

teeth. Laws (1953~) found srowth layers in the dentine of 

several ?hocids, including P. vitulina. Scheffer (1950) 

........ 
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considered the external crowt~1 rid._:c s ;-;_lien ne :::'ound 01: tile 

c::rr:.ine tootu of an adult female harbor seal to be cmal::.tc;ous 

to the rrowt1i rid:;es ~1e found on tue canine tecta of fur 

seals•.Mansfield and Fisher (1960) estLrn:::.teu the at:.:e of a 

captive harbor seal ~:nown to be 19.5 yec.rs old c.t 18 to 20 

years, on the basis of cementum layers, and concluded that 

t~1e :layers ;-;ere deposited annuall~'. Eor1ever, !J:ms (1962) 

observed that the growt~ rings in the dentine of narbor seal 

teeth were indistinct, and Serce=t (1962) st::ted tc.:at Lrowth 

rings were rarely found in the dentine of the l:iarbor seal, 

In comparinc the tooth structure of the harp seal, Phooa 

groenlandiea, with that of the harbor seal, Fisher (1954~) 

noted that annuli of the harbor seal were faint, ill-defined 

and irregular. 

K":Gown-age seals v:e:::-e not ?.vailable for tnis study, 

therefore other data were used to aid in interpretinc the 

pattern of dentine and cementUI:l depositicn. Frc:l:l observation 

it was l:'..nown that the main period of ::cup)inc ,., s the first 

two ueeks cf June, wi tll the ereate"' t :r.umber of :'ups be inc 

seen about 13 June. T.he peal' of pup,•inc ucti v:it y is se:.:e\vl::"t 

arbitrarily considered to be 11 June. ?ups ·;·ere born from 

about 5 :',lay through 26 June. 3ssentially c.ll Pll::?2 born be­

fore 15 :.ic:~' were dese-:'ted and ultL':l':.tely died. By using 

11 June as an arbitrary birth d~te, en error of no more than 

tr;o to three '.'Ieel:s is in:roduoed, For exu-:~:·le, pups tc.ken in 

l::tc: Ccto'ler ·::ere considerrcd tc be :::tbcut 5,5 :"lo:-:t,:s old. 
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Total length of the seal, total tooth length, and diame­

ter of the pulp cavity opening at the root were considered in 

interpreting the pattern of dentine and cementum deposition 

with respect to age. 

On the basis of Mansfield and Fisher's (1960) results, 

the cementum layers were assumed to be annual deposit ions. 

Up to two years this assumption could be veriried by observ­

ing the correlation between dentine pattern, clostn'e of t.he 

pulp cavity opening, total tooth length, and total length or 
the seal. Beyond 2 years, it was necessary to assume that 

cementum layers continued to be annual in nature. During the 

rirst year, a "double band" or cement is deposited, which 

will be discussed later. Tbe pattern of dentine deposition 

round in the second year appeared the same as in two auooea­

sive years and the assumption was made that these later banda 

were annual in nature. 

General structtre of the canine tooth: In the harbor seal 

the milk dentition is resorbed before birth. laws (1962) 

reports this to be the case El!long most pho cids. In one term 

fetus, I found very small bits of tooth IIBterial slightly im­

bedded in the gum tissue over the unerupted permanent carnas­

sial teet~. At birth the permanent dentition has not norllllll­

ly erupted a ltbough the croons lie near the surface of the 

gum tissue and saem to break through within a few days. 

The enamel crown is 10 to 12 mm long, and about 0.25 mm 

thick near the tip of the crown, tapering gradually to its 
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lower margin. The entire tooth is 17 to 20 ~~long, thus 

the enamel covers roughly two-thirds of the tooth at birth. 

The fetal dentine is about 0.75 mm thick near tne tip of the 

crown, and tapers to a thin, soft edee at the base of the 

tooth. Tbe opening of the pulp cavity in the canine teeth of 

three newborn seals ransed from 7.6 to 8.6 mm long, and 4.6 

to 5.7 mm wide. ~e sagittal axis of the tooth curves 

strongly to the labial side. As the tooth grows, the effect 

is accentuated as the crown is pushed outward. The axis ot 

tbe root however, curves lingually. Thus a tooth approaching 

the l~it ot its length is very crooked, until cementum fills 

and aoothe the contours as it is deposited in layers around 

the outside of the root ot the tooth. 


Dentine development: rig. 4, a photomicrograph of the cross­


section ot the canine tooth ot a harbor seal, illustrates the 


dentine with several layers labelled according to tae event 


or time they represent. The reader may find it helpful to 


refer to this figure during the ensuinc discussion. 


Viewed using transmitted light, the fetal dentine is a 

uniform color wnich may a::>pear white, creE:lll colored, or gray, 

depending on the tnickness of the section and the angle ot 

illumination. ~11 thin tnia area laminations terminated by 

fine, dark lines are evident. Two slightly darker lines 

which divide the fetal dentine into tnree approximately equal 

bends are fre1uently evident. The significance of these dark 

lines in the development of fetal dentine is not }:novm. The 
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ENAMEL 

~; 
NEONATAL LINE. ' 
5.5 MONTHS 

1 YEAR 

2 YEAR 

YEAR 

YEAR 

Fig. 4. Cross section or the tooth or ~~ adult harbor 
seal. 
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tetal dentine is bounded at tbe pulp cavity by the neonatal 

line, which is considered to be tbe result ot a discontinuity 

of growth at birth (Laws, 1962). 

The neonataJ. line may be evident as a cJ.ear line with 

perpendicrularl:y transnitted light, or as a dark line with 

oblique transmitted light. In teeth ot newborn or nursing 

pups, the neonatal line is no1i always obvious, apparently due 

to its position at the edge of the dentine where light trans­

mission is poor. The neonatal line also may be partially re­

moved by grinding, which tends to affect the inner and outer 

edges of the section more than the area between. 

During the nursing period, addi t :lonal increments of den­

tim are laid down, In the section shown in Fig. 4 si:x lay­

ers are evident, each tenn.inated by a dark border. However, 

the number of layers evident varied among the teeth ezamined. 

The la at layer is tenn.inated by the weaning line, a broader 

dark line, which is considered to be a result of a second 

discontinuity in growth (Laws, 1962). An analagous line has 

been fourn in the crabeater seal, Lobodon caroinophagus, by 

Laws (1962) , the southern elephm t seal {Carrick and Ingham., 

1962), probably in the ringed seal (McLaren, 1958), and other 

seals. Observing the weaning line in a tooth collected at 

the time it is laid down is sUbject to the same difficulties 

as those described for the neonatal line. In older teeth tbe 

line is more obvious. Its position 1n t.te dentine of older 

t;eeth wit;h respect to subsequent deposition corresponds to 
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the ti..E of weaning. 

Pew pupa were collected between the weaning time in 

early .July and the last week of October, when pup seals were 

about 5.5 months old. By late October a seriea ot fiTe to 

si:x: banda consisting of light layers bounded by dark borclera 

was nearing completion. 'l.'he la:yers depOaited between n8D.1Jl8 

and late October are ·Utl.cker than previous layera, and the 

dark boundaries are broader tbAn those of earlier 1nor...n·b. 

'lhia series of bands is terminated by a Tery dark, disUnot 

line. In aome pups this "5·5 month line• bad not been de­

posited by the time they were collected in late October~ In 

one pup, two to three lighter bands bad been deposited in 

addl tion to the 5·5 month line. Variation in the extent of 

dentine deposition may reflect dirferences in birth datea, 

individual variation in the rate of development, or both. 

The physiological significance of tbe dark terminal band de­

posited late in October 1s not knom. .&. photograph 1n tan• 

(1962) paper ot the tooth section from a one-year-old crab­

sate r seal shows a. dark line in the seme relat iTS posit ion, 

which Laws sta tea is the limit of dentine at si:x: months or 

age. 

In the ba.rbor seal, the dentine laid down during the re­

mainder or the year consists of two light bands divided by a 

dark line s1m1lar to the 5·5 month line. 'l'he first 11/iP.t 

band oonsists of eight to ten laminations. The thin, dis­

tinct, dark line then occurs, followed by the seco:Di light 

..._ 
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band, \7hich in the section shown consists of nine layers. 

The broad, dark band wi1ich follows represents the beein­

ning of second-year deposition, ~d contrasts strongly with 

'the first year dentine. A band of dark dentine consisting of 

three to four laminations l:las begun to forr:1 by the beeinning 

ot the second year. ~he remainder of tbe dentine is lichter, 

but with two dark lines dividing the entire second-year layer 

roughly into thiris. The laminations in the second-year band 

are wider than most of the first-year laminations. 

In seven or the ll two-year-old seals, the pulp cavity 

·had closed at the root but was still open inside. On the 

basis or dentine deposition alone, it became more difficult 

t;o estimate ages in teeth or animals over two years old, 

since the rate or deposition after closure was u~~nown. The 

age was then estimated on the basis or cementun layers, and 

the pattern or dentine deposition beyond the two-year-old 

band was e:;.uated to cementum aee. It became evident tllit the 

initial dark band found in the second-year layer was repeated 

in additional dentine depositions up to 4 yee.rs. The end of 

the fourth-year dentine is rreq_uently hard to detemine, but 

seems to correspond to the beginning of very translucent 

dentine. 

La~inations in the third- and fourth-year dentine vary, 

and it is difficult to correlcte their occurence with known 

S'~":sonal physiologice.l events. Tbe third-year band is rather 

narrow, but the fourth-year bsnd appears v;ider. Dentine 
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deposition beyond what is considered the fourth-year band is 

quite clear and appears more translucent than any previous 

deposition. This clear dentine seams to be deposited as a 

continuous band around the margin of the pulp cavity, but as 

the pulp cavity .tills end becou.ls irregular, the dentine in­

crements become discontinuous and simply :till the available 

space. 

Assuming that each clear band beyond the f'ourth-year 

dentine represents a year's deposition, the total count ot' 

dentine layers in older teeth ot'tan approaches that of the 

cement layers, although in several cases the pulp cavity was 

essentially :tilled and "dentine age" was 12, but qementum age 

was much older. At best the clear den tine increments depoa­

i ted beyond 4 to 5 years of age are dif'f ioul t to def'ine, and 

probably are not sufficiently reliable to use alone 1n accu­

rately assessing age. It does appear that clear dentine in­

craments are basically annual deposits, however. 

Cementum development: Cementum is deposited 1n layers on the 

surface of the root. Cementtm layars appear to consist of' a 

light area with a dark outer border wmn viewed with trena­

mitted light. A very thin band or ceu.lnt was evident 1n the 

area between the end of the retal dentine and the end ot' tbe 

root on teeth from larger and probably older pups 1n the 5·5­

month-old class. However, no cementtm deposition bad taken 

place in most pups collected in late October. At 1 year or 

age a complete band of cementum is deposited. The rirst 

http:becou.ls
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year's band extends around the root, end up the tooth well 

beyond the end of the fetal den tine. The cement layer is 

very narrow 1n the upper part, on the order of 0.01 mm, but 

near the root widens to about 0.25 mm. Tm narrow band de­

posited by the 5·5-month-old pup is still evident at 1 year 

of' age, but it seems to lose its identity 1n very old seals. 

Since the narrow "5·5-month band" of' cement does not extend 

above the end of' the fetal dentine, a cross-section above 

this area. excludes the "double band" effect, but includes the 

first-year band of' cementum. With experience the "double 

band" oan be recognized 1n a cross-section and evaluated pro­

perly as part of' the first year• s cementum. Later layers re­

aemble the first layer, but no "double band" ef'f'ect oooura, 

and they do seem ~ ditf'er struotm:ell:y. In longitudinal 

sections the first-year cementum is quite obvious, and is oc­

casionally set orr by unusually clear borders. 

It has been mentioned that 1n harbor seals up to two 

,ears or age the amual nature of cementum layers oan be 

yerif'ied, and it sesas reasonable to concur with the preva­

lent opinion that cementum layers are annual depo s1 ts. 

'!'be structure ot cement varies with its position on the 

tooth. On the inside curve of' the tooth, the cei!Ilnt is 

usually deposited in broader layers w1 th darker borders and 

with mDre large cementoblasts evident. On the outside curve 

the ce8'nt is usually much more compact, with f'ew cementa­

blasts, and narrow, dark borders. Cementum layers near the 
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base of the root, i.e. 0elow a line wbich would include the 

fetal dentine, are very broad, frequently irreguJar, and in­

clude many cementoblasts. ~s a result, cement layers in 

that area somettmes are not clear. If possible it seems 

preferable to examine a section that includes the fetal den­

tine, where the layers are narroYJer and better <iefined. 

In Fig. 5 a longitudinal tooth section s:wwing the 

cementum is illustrated, The cementuo layers ~re of the 

broad type found on the lower part of the tooth, but in this 

case the layers are Y:ell defined. 

The layers of cement depositeu become pre£ressively 

narrower with age, as Hewer (1964) has noted in the grey 

seal, Halichoerus grypus, although variations occur. In old­

er seals, cement accretion frequently has reacned the edge of 

the enamel cap. Hewer (1964) has found that in the grey seal 

cementum layers are most accurately observed and compared in 

the area just below the end of the fetal dentine, using sag­

ittal sections. In this study cementum layers were best ob­

served just above the end of the fetal dentine, using cross­

sections. By comparing cross-sections and sagittal sections, 

it was found that no layers were being overlooked in the 

cross-section, and the layers were usually much better 

define d. 

Discussion: The relationship of total tooth length and di­

ameter of the pulp cavity opening to age as determined from 

dentine and cementum layers is shown in Tables lOa and lOb, 



78 

PERIODONTAL 
MEMBRANE 

CEMENTUM 

DENTINE 

F-t.:;. 3· Lt:-:. c..-!. t ·: ::ino.l sect:: o11 of t~':! c~:n1r.e tooth of a 
1.';'-:· c· r-r-1.:~ ::··.roor S"~: l. 
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Table lOa. 	 Measurements of the cru~ine tooth of male harbor 
seals in relation to a~e. :.Ieasurements in mm; 
N • number of teeth measured. 

Dia. pulp opening 
Total tooth length at the rootAge 

N X s~ N X s2 

0 mo 
<1 mo 
1 mo 

5·~ mo 
yr 

1 
4 
7

10 
10 

18.2 
20.2 
24-4
28.0 
31.2 

43·43 
4·50 
5.13 
1.90 

1 
4 
5

10 
9 

8.6 
8.7 
6.7 
4·l2. 

1.~o. 
0.53 
0.35 

1.5 yr
2yr 

~ yr 

6~ 

3 
4 

i 
5 

30.a:;o. 

~~:~ 
35·2 

~:~~ 
0.28 

2.29 

cf 
(3
1 
5 

2.2 
1.5 ) 

closed) 
closed 
closed 
closed 

0.94 

7yr
9 yr

10 yr 
11 yr
12 yr 

2 
1 
1 
1 
1 

34·g
33·
)2.9
32·5 
29·3 

0.50 2 
1 
1 
1 
1 

closed 
closed 
closed 
closed 
closed 

iA~ 
19 yr
25 yr 

2 
1 
1 
1 

27 ·5
31.2 
35·0 
33·1 

72.00 2 
1 
1 
1 

closed 
closed 
closed 
closed 

.l 
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Table lOb. 	 l.Ieasurc;ments of the canine tooth of female harbor 
seals in relation to a[e. Mec:surum.ents in mm; 
N • number of teeth measured. 

Dia. pulp opening 
Total tooth 	len5th at the rootAge 

N X sZ R :r sZ 

0 mo 
<1 mo
1 mo 

5·5 mo 
lyr 

2 
1 

12 
18 
4 

18.)
20.i
22. 
26.1 
29-3 

3-13 

1.94 
~·17

·97 

2 
1 
5

17 
4 

7·7 z.2.8 
4.2 
).8 

0.02 

0.54 
0.43 
0.40 

1.5 yr 

2yr 

3 yr 

5 
8 

3 

30.8 
)0.3 

29-5 

5-94 
1.85 
1.)4 

5 
3 
4
1 
2 

1.7 
1.0 

closed 
<1 mm 

closed 

0.50
0.16 

" 

4 yr 

~~ 
~ yr

yr 

4 
5
1 
3 
2 

)1.~
32. 
31.0 
30.2 
30·4 

1.21 
1.45 

4-32 
3·38 

4 
5
1 
3
2 

closed 
closed 
closed 
closed 
closed 

llyr 
12 yr
13 yr
15 yr
17 yr 

1 
1 
1 
1 
2 

33·7 
33·0
30.6 
30.4
31.2 13.52 

1 
1 
1 
1 
2 

closed 
closed 
closed 
closed 
closed 

l8yr
21 yr
22 yr
26 yr 
28 yr 

2 
1 
2 
1 
1 

34.6 
2c·3
2 ·3 
3g.o
2 ·3 

2.00 

31.21 

2 
1 
2 
1 
1 

closed 
closed 
closed 
closed 
closed 
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It is evident that in the 1- to 3-year-old groups growth in 

tooth length is somewhat stabilized. Hewer (1964) has point­

ed out that the rapid depo s1 tion of cement in the grey seal 

canine tooth blocks ott the dentine at 'the root, preventing 

any further elongation after the first year. A similar 

situation exists in the harbor seal. Variations 1n tooth 

length of older seals are due to the opposing effects of' wear 

and cement. accretion. One may also see that tl:e pulp Oll't'ity 

opening closes rapidly. Ot the eleven teeth in age olcusl!l 

two, seven were closed. In the 3-year-old group, one tooth 

out of the was open, but the opening was lass than 1 lllll 1n 

diameter. 

Beoauae ot tbe irregular depo a1 t ion ot dentine atte:r 4 

to 5 yeara o t age the uaefulne as o t dentine 1a llmite4. In 

seals up to 2 years old, however, it 1a Te.luab11!1, since 

cementum may be lacking or difficult to obsene. 

The age distribution ot all seals collected (Table 11) 

is not conaidered representative of the population. Younger 

seals were more vulnerable to the type ot hunting done 1n 

196~, and considerable selection was exercised by the writer 

in 1964, except w1 th respect to pups, whiab. were part or lhe 

oomme rcial kill. 

The physiological bases for differential deposition 1n 

teeth is poorly ~.mderstood. Laws (1953!:,) suggested tmt in­

creased irradiation resulting in increased vitamin D contrib­

uted to better calcitied dentine in hauled out, fasting, 
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elephant seals. However, Mclaren (1958) end Fisher (1954~) 

concluded that poorly calcif:E d "vacuolated" dentine was 

deposited during the annual fasting am molt period in the 

ringed seal, Pusa hispida, and harp seal, respectively. Laws 

(1958, 1962) reached the same conclusion ooncerning the crab­

eater seal. Sergeant (1962) and Fisher (1954~) attribute the 

lack or. or poor definition o:r, growth layers in the dentine 

ot harbor seals to the absence o:r an annual fasting period. 

However, Spalding (19&1-l suggests that feeding by harbor 

seals is at a minimum during the summer. Mansfield end 

Fisher (lg60) suggested that clear cementwm is deposited dur­

ing the spring and early sunm.er. Although I suspect this 

suggest 1o n is correct, I was unable to veri:fy it satis­

:racto:rily. 

Table 11. 	 .Age distribution of l:arbor seals collected. 
Ages of ~ala 5 ·5 months old or older de­
termined by examination or tooth sections. 

,.. 


Age N Age N 

Term fetus 4 6 years 6 18 years 3 
Newborn 3 5 19 II 1 
Nursing (1 mol 35 ~ : 2 20 " 0 
Deserted (1 mol 95 9 2 21 " 1" 
Weaned (1 mo ) 22 10 " 1 22 n 2 
5·5 months 11 23 0 
1 year f~ 12 " II 

3 
2 24 

II 

0" n 	 II1.5 years 10 13 1 25 1 

n2 years 12 14 0 26 " 1 
3 n 6 1 0 
4 
 n 	 II 11
il 

n 

~~ " 
1 

II5 " t 17 4 
0 
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That an Qnnual pattern is evident in harbor seal teeth 

exao-dned in t~1is study sucgests tnat se'isonal variation in 

dentine deposition is associated v1ith factors other than 

nutritional extremes. Irving (1957) has pointed out the 

importance of endocrine secretions in tooth development. 

Carrick and Ingham (1962) sug;:;est that in the southern ele­

phant seal increases of various endocrine outputs are re­

sponsible for deposition of dense dentine during molting, 

periods of gonadal activity, fetal and early postnatal life, 

winter haul-out not associated with molting, and pregnancy. 

In this study the major interest was to determine the 

annual pattern of deposition. The neonatal line and weaning 

line are usually obvious, and their occurenoe is well docu­

mented, The dark band considered to be the beginning of 

each yearly increment might well be associated with increased 

endocrine secretion by the gonads, since birthdates coincide 

with the approach of breeding season. While the darker, 

more dense-appearing dentine seemed to be deposited in the 

spring and summer, the evidence in this study is not con­

sidered conclusive. 

The physiological basis for a single, annual deposit ot 

cementum is discussed even less in the literature. Cementum 

is structurally and physiologically similar to bone (Irving, 

1957), and one might expect some resorption and remodeling to 

occur. However, in seals up to 4 or 5 years old, when den­

tine deposition became difficult to evaluate, cementum layer 



counts acreed with annual dentine layer counts. In older 

seals, loss of cementum may occur. Seal number 167-64 was 

considered to be 17 years old on the basis of cementum lay­

ers. However, the cementum around the base of the root was 

gone, either through attrition, resorption, or both. ~11 the 

teeth were worn to the gum line, and some were missing. Al­

though attrition was not evident in the region sectioned for 

age determination, considering the general condition of the 

jaws and teeth, it seems that resorption might have occurred, 

which would alter the age estimate. The seal in QUestion ap­

peared in good physical condition, and the writer v:as in­

clined to attribute the condition or its teeth to old age • ...
, The skull showed characteristics of old age, also. Other 

seals considered older on the basis or cementum layer counts 

did not show such extensive attrition of the teeth and jaws. 

Further investigation is needed to determine the acoura­

oy or age determination in harbor seals. Basic research in 

the physiology of dentine and cementum deposition, which 

might include vital staining, and an extensive tagging pro­

gram would provide valuable information. 

Growth 

The study or postnatal growth was based on body measure­

ments taken in the field, including total weight, total 

length, and combined hind flipper span. The data are summa­

rized in Tables 12a and l2b, according to age as determined 

rrom tooth sect ions, and sex. 
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Tc cv·.c.luc: ~e e:::.rly [!'OWth, IJUYJs .:ere se):ll'i::ted into five 

[POU!'JS on tr:e b:.tsi::: of -':!.c;e ~u:d cor.di tion, "'r.d further sepa­

rc:te:5. by se;.. ?u;::s r:ere cor.si dere(; to be zero nor.ths old if 

t:1ey ··;ere term fetuses or newborn, less th<:!n 1 month old if' 

either deserted or nursing, approximately 1 nonth old when 

•••eaned, and about 5·5 months old when collected in late 

October, 

A large number of pups less than 1 mcntn old was 

available due to coraroercial hunting on Tur;idak Island 1n 

1964. Pups were considered to be attended, or nursing, it 

milk was found in t.1.e1r stomachs, or if a cow was definitely 

associated with the pup, but the latter criterion could sel­

dom be apiJlied to 'UPs in the commercial kill. Pups without 

milk in their stomachs v1ere considered to be deserted, al­

thouch some may have been nursin£. The 1-month-old age class 

includes pups which were ueaned or nearly >veaned, and nearly 

all v1ere collected in J1.:.ly. Pups ir.cluded in the 5.5-months­

old croup 11ere collected from 28 October ti1rougb. 1 l;ovember, 

1963. 

"l-1 though the sample is 311all, the available data suggest 

that till birth r:ei rj:lt s of ncles and females are sioilar. 

I.:ost of the valuGs civen by other workers fall within the 

r'l.n[e of v1ei[ht s in ti1ic- s=:::·le. Inler and S:'!rber (1947) re­

rort that a newborn male ~eiched 30.25 lb, acd a newborn fe­

mclle ·;;eiched 16.5 lb. Scheffer a:.d Slipp (1944) ,sive the 

··.ei[):t of a fe;:1:::le t rm fetus as 27.5 lb, :::nd a male th::>.t was 
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probably near-term weighed 24 lb. Fisher (1952) stated that 

newborn pups \'leished about 23 lb, and i!arrison (1960) cives 

the weigl.lt of newborn pups as 9 to 11 kg, or 20 to 24 lb. 

The available data show that when weaned, the average 

weigl.l t ["J:l.in in both males and females is nearly 20 lb over 

their birth weight. T.1is represents a weight cain of about 

71 percent in the males, and 74 percent in females. Fig. 6 

shows that by the age of 5 ·5 months the Yll3igl.lt is nearly 

twice the birth weight. Some 5 ·5-month-old pups are as large 

as the smallest 1-year-old seals. In Fig. 7 the growth 1n 

length and combined hind flipper span is illustrated. 

The pat tern of growth after 5.5 months of age is repre­

sented graphically in Figs. 8 and 9· The curves shown are 

based on moving means to adjust for unequal sample sizes in 

the various age groups. Because many of the samples are 

small the curves fluctuate strongly at several points in 

response to a part icuJa rly large or small animal. 

On the basis or the available data it seems that males 

t;row more slowly in length after age five, but they continue 

to g:~1n weight at a relatively const3.Ilt rate until about age 

ten. Then growth seems to slow, and possibly cease. Females 

exhibit a pattern of growth similar to males, but they appear 

to have a more pronounced decline in growth rate after about 

ar:;e five, which may be related to earlier maturity. All the 

specimens included in these Cla ta were collected betwe en late 

spring and early fall. Winter and spring weights might be 

http:Yll3igl.lt
http:weigl.lt
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significantly hi gJ.er according to Im.Je r and Sarber (1947) 

whose observations are discussed on page 95. 

The average measurements of harbor seals at develop­

mental stages of interest are expressed as percentages or 

full-grown measurements in Table 13. The values which were 

selected to indicate full-grollll size represent the assumed 

asymptotes of the values for each measurement, and were 

chosen by inspect ion from Figs. 8 and g. sexual maturity 1n 

males is cons1 dared to occur at 6 years of age, the earliest 

age that maturity in males could be established from the data 

in this study. In the female sexual maturity was found to 

occur at 3 to 4 years of age, and measurements from these age 

groups were averaged to obtain the figures used 1n 'l'able 13. 

The data suggest that in both ma.les and .females about 75 

percent or the full-grolll weight is attaire d by the time 

sexual maturity is attaim d. Females have attained 84 per­

cent of their full-grollll length by the time sexual maturity 

is reached. Laws (1956) concluded that among 12 pinnipeda 

the fem.al es ave rage 86.6 percent of the :tull-gro llll length by 

the time se:xual maturity is attained. In the harbor seal, 

Laws fotmd this value to be 87 ·5 percent. 

The form. of growth in the harbor seal as shollll by total 

length resembles that or the ringed seal as given by McLaren 

(1955), and that of the grey seal (Hewer, 1964). 

The largest male collected in this study was 11 years 

old, weighed 232 lb, and was 172.5 em. in length. A 12-year­



- - ----...,­

94 

Table 1-' 3ody me::;sure!rrent s at severnl st:',.'_ s of develop­_l• 

ment expressed as percent:;ces of csti.Jllated 
measuraments of full-crorm seals. 

%total %total ,1 combined hind 
.Age weie:;ht length flipEer s)2an 

d ~ d ~ rJ ~ 

Newborn 13 17 50 49 56 6o 

·,:eaned 22 30 55 57 6o 61 

5·5 months 28 32 58 62 61 64 

1 year 35 43 64 67 66 68 

Sexual 
r:taturity1 ,2 

77 74 
0.11) 

87 0.~~) 86 82 
65-5) 

Full-grovm3 100 
(200) 

100 
Cl-50) 

100 
(170) 

100 
(155) 

100 
!35) 

100 
(80) 

1 	 sexual maturity in males is assR~ed to occur at 6 
yesrs of ace, in females at 3 to 4 years of are. 

2 	Values in parentheses represent the means of values 
for 3- and 4-year-old females in tile sa.rn:_)le. 

3 Values in parentheses represent assumed as~nptotes 
of the v.:!riatr:s, derived by inspection from Figures 
8 and 9· 
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old female weighed 240 lb and v1as 159 em in length. However, 

she v~as very fat and was carryine a near-tenn fetus w~ich 

weiche d 30 lb. The largest non-pregnant fema 1e was 18 years 

old, weighed 168 lb, and was 151 em in length. Fisher (1952) 

reported a male harbor seal from British Columbia which 

weighed 300 lb. The largest male exami.Ded by Scheffer and 

Slipp (1944) weighed 256 lb, and the largest female, which 

was pregnant, weiched 243 lb. 

Fatness may affect the weight of seals considerably. 

Blubber thickness was routinely measured except on the 1964 

commercial kill of pups. The increase in weight from birth 

to weaning is mainly attributable to an increase in blubber 

thickness, but among seals in other age groups and in various 

reproductive categories it is difficult to see a pattern ot 

change in blubber thickness. However, seals in late preg­

nancy seaned to be comparatively fat; the mean blubber thick­

ness of three cows in late pregnancy was 3·4 em. In ten 

lactating cows the blubber thickness averaged 2.4 em. In 

seven cows which had completed lactation, or lactation and 

ovulation, the blubber thickness averaged 2.3 em • 

.Among the males blubber thickness varied considerably. 

Within the limitations of the data, a seasonal pattern or 

change could not be determined. However, the condition or 

the seals during the winter is not known, since collecting 

was not done from November to May. Imler and Sarber (1947) 

state that harbor seals in southeastern alaska are fattest 

.... 



in late winter and early sprinc when the blubber nay reach 

1.5 to 2 inches in thickness, and may y;e ich "up to a nur.dred 

pounds or more in lar~::e adults." 

.food Habits 

·:a th the exception of nurs inc; pups, food w.'ls found in 

the stomachs of only four seals collected in t~:is study. 

Parts of the exoskeletons of silrinp, unidentified ut tllis 

time, were found in the stcnach of a very thin pup collected 

on 4 July in Aialik Bay. T;w stomach of a fat, IE althy ap­

pearing pup collected on 11 July in Aialik Bay contained de­

composed flesn that was probably fish. ln tne stomach of an 

adult male collected on Tugidak Island on 21 June, 17e found 

2 to 3 lb of octupus flesh, consisting mainly of sections of 

the tentacles. l t appeared that the seal haci recently hauled 

out. Cn 23 July tiE remains of at least 25 small fisi1, on 

the basis of the vertebral columns found, plus several beaks 

of octopi \7ere found in the stomaci1 of an auult mnle. The 

food was well decomposed, although the seal was lmovm to have 

hauled out only moments before. 

During the nursing period, milk was the only food formd 

in the stomachs of pups. The stomach of one deserted pup was 

filled w1 th sand. ;,mall amounts of sand '.7ere occasionelly 

found in the stomachs of deserted pups. ~lthough seal c~r­

cesses ':"/ere plentiful on the beach, deserted pups Yrere never 

obs~rved to scaven('e them. 
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L'lller and 3arber (1947) exa.::J.ined 400 harbor seal stom­

cchs from the Co)!Jer iii ver cic lta, tile St L~ine River area 1 and 

oth,3r rueas in scutneastern ••lasL:a, of whicl1 166 contained 

food, Of 67 stomachs from the Copper River delta, 64 con­

taine d eulachon, Thale icnti1ys pa cificus, exclusively, while 

two contained salmon, and one contained "cod". Their study 

in the Copper River area was coincident with the annual mi­

gration of the eula chon, and their results reflect this fact. 

In a more representative s~ple, the same authors examined 

99 stomachs containing food from the Stikine River and other 

areas in southeastern Alaska, Fishes comprised 79.4 percent 

of the stomach contents by volume. The principal rood was 

found to be gadid fishes, which comprised 22.6 percent of the 

stomach contents. Other fishes were found in lesser quanti­

ties. Shrimp, Caridea, were an important food in July and 

AUgust in certain areas. 

Pelage and 1Jolt 

Fetal pelare and r:tolt: The fetal pelat=e, or lanugo, or the 

harbor seal is silvery-wl1ite, long, and wooly. Scheffer and 

Slipp (1944) describe t;1is pelat:e in some detail. In their 

study of the harbor seal in ·.:ashington, they concluded that 

the lanugo is normally shed before birtil. On the Skeena 

River in British ColQ~bia, Fisher (1952) found one newborn 

pUll in the fetal pelaee, but the fetal hair was easily wiped 

off. Imler and Sarber (1947) found no evidence of pups being 

born in the lanU£0 in southeastern -•lG.ska and the Copper 



River delta area. 

ll.r. Pete lcesselring {vive voce) stated LJat pu;;>s born in 

the fetal pelace in "'-ialik :aay and ~djacent areas were rare. 

Horrever, Dr. Francis H. Fay {perro nal cornr:mnico.tion) informed 

me tbat another hunter reported seeine; numbers oi' pups in the 

fetal pelage at .Aialik :Say in mid-Uay to early June. I was 

unable to observe the pupping season in .dialik Bay, and 1he 

question remains in doubt. 

P'rom the beginning of our observations at Tut;idak Island 

on 4 Uay, through 17 Hay, pups wl:.ich we observed retained all 

or most of the lanugo at birth. ·:re first observed a pup born 

without the lanugo on lo Uny. Thereafter the proportion of 

pups which retained the lanueo at birth declined. During 

June they were rarely round except as deserted pups, dead or 

near death from days or v~eks of starvation. 

Only general observations were made of molting of tre 

lanugo. The lanuc;o 1vas shed first on the head, followed by 

the neck and foreflippers. The seqoonce of molting over the 

rest of the body was variable, but usually t!1e back and oc­

casionally the sides were the last areas to lose the lanugo. 

Vlhen the lanugo is shed, the typical short, patterned pelage 

is exposed. The pelae;e of pups resembles that oi' adults, but 

is softer and appears to be more dense. 

Imler and Sarber (1947) and Fisher (1952) found that 

puppine starts in late l.!ay in southeastern Alo.ska and north­

ern British Columbia. Scheffer and Slipp (1944) show that 
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puppinc becins in mid-Eay in the coo.stal naters of ·.:as:uncton, 

but in Pucet Sound and adj,__,cent areas it is 1 to 2 nc!1ti1s 

later. It wo.s noted above tl::at none of t:1ese aut.1ors found 

evidence of :"JU]'s beinc oorn in the lanuco, or i7ith t:le lanugo 

still fast. The harbor seals found li1 t:1e :3ea of Cl:hots:-:: :"JUP 

in February and l:'lrch, and the lo.nU[P is :::-et::;ined into late 

A')ril C:ilke, 1954). In the i3erinc 3ea, most ')Ups are proba­

bly oorn in April, m d may retain t!:J.e ret al ')eL,re as ls. te as 

24 ;;ay, at St. Lawrence Islo.nd. (Francis~--:. ?n;r, personal 

communication). 

'."!1 th respect to pUCJpinc time, the harbor see.ls at Tuc;i­

dak Island seem to be intermediate betneen t:10se found in the 

Berine Sea and these further south alone the Eort:1 ;..rn.ericP,n 

Pacific coast. Dr. Fr~~cis ~. Fay (personal con~~~ication) 

notes that there is a proe:ression of puppinc dates arn.one; 

harbor seals from the Asian rortl1 Pacific, to the Bering Sea, 

and south alone the l!orth American continent, but that the 

range of dates when r:10lt of the lanuco occurs is much more 

narrou. The sicnificance of the relations~lip bet,7een rrolt of 

the lanugo and pupping dates, and the timing of IJU~Jpinc among 

the harbor seals of the I\'orth Pacific is a matter :for specu­

lation until more is knovm of the harbor SC!al in its various 

environments. 

Pelace of the immature and adult: Pela t:e color varied wide­

ly, but it was possible to e;roup seals as either "dark with 

lie;h ttr, where the basic color was black or nearly black, 
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with light spots or rings, and "light with dark", >7here the 

basic color was white, yellowish-w.iite, or gray, with dark 

spots, rings, or blotches. Pelae;e pattern in both color 

groups varied from aJmo st no spots or other markings, to a 

profusion of spots, rings or blotches. 

Light-colored seals were more numerous than dark-colored 

seals. ;;.":long an estimated 1,000 seals in one herd at Tugidak 

Island, 102 or about 10 pe::.'cent were darl< seals. On 27 May 

\?e found 35 deserted pups along 4 miles of beach, of which 4, 

or 11.4- percent, we:·e aar::-colored. These data were obtained 

before cor.h":J.ercial :mnting :1.ad oomnenced in the stuey area. 

The proportion of dane; ooals in the commercial kill at Tugi­

daJ: Islnnd 'i"/as not representative or the true proportion in 

the population, because tbe more valuable dart< hides were 

selected by hur,ters vtlE neve::.' :POssible. 

Of 53 sGal s collected in :Ciarris Bay in 19b3, 4 or 7.2 

!Jercent, were dar:c-colored. Selection for dark hides had 

little effect on this sar.:rple, because any seal within rifle 

ranue was S::.ot if' :90 ssible. 

The in ~ immature adult: Immature ooals were be­

ginnint; to 'Ylolt by at least 11 July at Tucida.k ISLand, and by 

lti July some were melting heavily, alt:10ugh an :L.'llLmture fe­

male collected on 23 July was just beginning to molt. On 27 

July five i.m.r::tatu:re and two mature ooals Yrere collected, all 

of which were molting. Of the two !!lature seals, a nullipa­

rous female was shedding all over the body, but a multiparous 
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female was just beginning to molt in a small patch dorsally 

and forward of the pelvis. Both had ovulated. A 1-year-old 

seal collected on 9 July and a 2-year-old collected on 11 

July in Aialik Bay were both molting. 

In mid-August two mature females which had ovulated re­

cently, and a mature male collected in Aialik Bay were not 

molting, while a 1-year-old male and an immature temal.e were 

molting. Among 53 seals of mixed age and sex collected in 

late October in Aialik and Harris rlays, none were observed to 

be molting. The two hunters whom I accompanied stated that 

the latest date they had taken a molting seal 1n the .Aialik 

Bay-Kenai Peninsula area was abcut 15 September. However, 

Mr. John Vania (viva voce) informed me that hunters 1n the 

Prince '.Villiam. Sound, seward, and Kenai Peninsula area had 

found molting seals frcm the first week of .Tuly through tbe 

second week in October. 

Among 29 seals of various s1. ze classes collected 1n 

early August at Sitkalidak Island, north of Tugidak Island, 

Mr. Walter Baldwin (vive voce) found only three immature 

seals and two large adults that were not molting. In mid­

September in the same area, Baldwin found that most immature 

seals had completed the molt, but that most adults were molt­

ing. During subsequent hunting, Baldwin observed that adult 

seals ·.-;ere molting as late as 15 Cctober in the Whale Passage 

area, ne:c!r the mrth end of Kodiak Island. 
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T:1e evider:.ce i;:C.ic~_t;;;s tll.':t t in the LodiL'.k I l::.nd and 

Se':~'-1'0 ::re:::s i:1.r:t:"ture se::~ls nolt first and n:cy b:;_ in molt­

ir:[ by }C July, The tinin[ of the molt in -,:.::tt:re fe;n:J.les is 

r.ot er:tirely clear fron tiJS d:cta, but it ·;:;1•e:::rs t;1at moltinc 

follo'.7s ovul::J.tion. -•s a result m:Jture fe!:J.ales probebly do 

not becin moltinG until mid-July or lJ.ter. .~lthough little 

dll.ta is :::vail:'cble for t.le ::.dult males, it a=·pe:::rs thst they 

prob:.::-Jly st::rt rr!cltint; no e2.rlier tnan the t;1ird to fourth 

tree:: in July, but tll::t they :JIJ.y becin to :c1olt :.cs L:te as 

nid-i>.UGUSt. 

It a:·pe:::rs tho.t inr.l!::ture s:;.:::ls as :: :._rour, co::t:llete ti:lo 

!:lolt first, probsbly :=cbout 1 October...dult se:::ls m:1y molt 

as l::;_te as 15 Cctober, but \'1 ..eti1er one sex co::t:;letes the 

molt sooner t.·tan the oti1er is not cle'"r• 

Rcl?. t 1 ve ly re-.7 ::101 tine s pee inens werG exc..c1ine d, ::c:-.d a 

ccmpre~1er:.sive study of the molt s not Cior.o. Exu:.:inc.tion 

of specimens in the field sufr:ested that mc·l tine boe;an on the 

hind flippers as a Lra;:;ual thim.inc of tae pelcce \71th sco.t­

tereCi b1:re patches 2 to 3 mm in diameter subse .uently 3ppear­

1ng. In the early sta~es of melt some sc:c,ls vrere also ~olt­

inc around the eyes and nuzzle. The next :.;,rea to be :::::·rected 

by the :nclt seemed to be the b!'\ck, ·;:.1ere o:: several specimens 

the hs;ir \'l'ls very tr11n e:nd coulC. be rubi.1ed off \7it :1 the hand, 

Cr.e sao.l collected ·,::.s :::.cltir.c; en the b:;clc, belly, CLEd ilind 

flippers, with bare patches s.JOi'!inc: on the bucta:c.d Hind 

flippers, -.u.ich succests t:,c;t tr1e bell:;: bei_ins noltinc after 

http:follo'.7s
http:evider:.ce
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the bacL. Beyond this stace the pattern of molt was not 

observed since collections '.~ere not made from mid-.•ugust to 

late October. 

Scheffer and Slipp ( 1944) found that a captive 4-year­

old harbor seal kept in an open air, salt water aquarium in 

·:rashington began molting to\'18.rd the last of August. BY mid­

September new hair covered the midline of the belly, the 

periphery of tbe tail, the rump, flanks, and tbe top of the 

head and part of the muzzle. By 25 September the molt we.s 

nearly complete, with only a strip of old hair left on each 

side of the neck from the angle oi" tbe jaw to the throat. 

Upon their next observation, on 25 November, they found the 

new coat complete. The autbors mention that the hair ap­

peared dull and brown just prior to the molt, and most molt­

ing seals that I observed were also of a dull brownish color. 

However, most of them were also immature, and brown immature 

seals which were not molting were evident in the herds at 

Tugidak Island from May through July. An adult female which 

was just beginning to molt was the normal silver and grey 

color. The pelage oi" seals other than pups collected from 

May through July we.s rather short, coarse, and worn in ap­

pearance, even though the seals were not molting. As a re­

sult, the best potential value of rrime adult or immature 

hides is lost if these ac;e classes are harvested between 

;\.p ril and October or November. 

http:to\'18.rd
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Population 

The total po 'Uls.tion of .:l.lo.skan harbor seals hus not 

been estimated. Imler and Surber (1947) estimated t~t at 

least 6,000 seals lived in t!le Copper Riv-or deltaarec:, but 

this figure may be a seasonal pileno:nenon (I.latilisen and U:lpp, 

1963). On a 827-mile census by boat in southee.stern Alaska, 

Imler and Sarber (1947) counted 475 seals, or .56 seals per 

mile. 

Spalding (1964) sugcested that in late winter and in 

sprine when dispersal is at a maximum, harbor seals are dis­

tributed along tae coast of British Columbia at about one 

seal per mile. On this basis he estimated the total number 

of harbor seals in British Columbia at about 17,000. 

The most comprehensive census of harbor seals in Alaska 

was done in conjunction with sea lion investiEations in the 

Gulf of Alaska and the ... leutian Islands (Ilathisen and Lopp, 

1963). Most of tbe areas were censused only once, but cen­

suses ·.~ere repeated in various months during 1956 and 1957 in 

the l'::Odiak Island area, includinc; TU[,idak IsLnC.. Ti1e au­

thors pointed out tne difficulties of an aerial p;1Ctoc.raph1c 

census of harbor seals, and enphasizec. tllat tlle figll' es they 

presented did not represent a cor.111lete survey e stL'llB. te • 

.a.t ...ialik Bay in ••uc;ust, 1963, I counted 490 to 500 

seals hauled out on the ice. The largest ace;reca tions ob­

served earlier in the seSison appear·;d to be of about the same 

size. Ir" Enrris 3ay a to tal count '.'1:\ s not m::: de, but tlle 
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population may have approached 500 seals in October, 1963. 

~ population Tugidak Island: Although a number ot areas 

V1ere censused, the only area for which Mathisen and Lopp's 

(1963) data may accurately reflect the population status on a 

seasonal basis is the Trinity Ialands, which include Tugidak 

Island and the shore of Sitkinak Island nearest Tugidak Is­

land. In 1964, f'ew seals were observed on the near shore of' 

Sitkinak Island, and I feel that tb3 population data from 

Tugi dak Island in 1964 may be directly compared with Mathisen 

and Lopp' s data for the Trinity Islands. In Table 14 

Mathis en and Lopp' s {1963) :lata for the Trinity Islands are 

reproduced; the reader is referred to the original paper tor 

the data relating to other areas. 

Table J4. 	 Numbers of' harbor seaJ..s on the Trinity Islands, 
1956-1957· Data from Mat.l1isen and IDpp (1963). 

Humber 	 NUiiber1956 	 1957ot seals 	 ot seala 

22-25 July 6,533 21 Mar 7,800 

1-2 Sept 16,776 27-29 May 115 

10-14 Dec 3,295 27-28 June 9.468 

29 Sept 13,383 

4-5 Dec 418 

On the basis of the size o!: the herds seen from the air 

when we arrived at Tugidak Island, and later counts and esti ­

mates made from the bluffs overlooking the beach, I estimated 

that 4,000 to 5,000 seals were using Tugidak Island as a 

hauling e;rounds in early Uay. In the herd which we observed 
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on a regular basis during Uay, the I!laximum number of seals 

seen hauled out was estimated at 2,000 to 2,500. The balance 

of the po-pulation usin£ 'l'ugidak Island habitually hauled out 

about 10 miles away at the north end of the island, and we 

were unable to observe them regularly. From the reports of 

hunters in the area, and observations during two flights 

which I made over the north end of the island, the northern 

herd or herds on Tugidak did not seem to exceed 2,500 seals 

from May through July. Therefore in estimating the number of 

seals using the island, 2,000 to 2,500 was added to the esti­

mate or the herds under regular observation on the west 

beach. 

The number of seals hauled out on the v1est beach varied 

from as low as 67 up to 2,000 to 2,500 during May. VTnile the 

relationship was not entirely consistent, larger numbers of 

seals >lere usually as!:lore on calm days when there was little 

surf. 

The number of reals i1auled out alon[ tne r;est oeach 

va:::-ied from 45 to 570 d11rin[; tne first 5 uays in June. en 7 

June 2, 321 seals \-;ere counted in l':i discontinuous t;roups, tl1e 

lar[est of w.1icil contaire d 425 seals. The nu:nber of seals 

observed represented a raarl~ed increuse eve:::- tne number asilore 

ti:J.rough nest of i.!ay and in e[crly June, and the distribution 

ot th:! seals in small croups over a distance of about 4 miles 

W8S unique in our obs~rv,.tions. In previous observations the 

seals ·nere normally in only one or two rataer continuous 
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herds. 

A detailed count was not made again until 13 June, but 

on 11 June about 800 seals were estinated to be hauled out 

along 2 miles or beach. On 12 June about 1,000 seals were 

found hauled out along a 1.5 mile section of beach. On 13 

June, 4, 984 seals were counted in a 5-mile sect ion or beach, 

and an additional estimated 2,500 seals were occupying 2 

miles of beach. Thus, on the west beach alone, about 7,500 

seals were hauled out on 13 June. The estimated number or 

seals for the entire island was 9,500 to 10,000, since it was 

known from hunter reports that the berd using the northern 

end or the island was still there. This estimate agrees 

closely with Mathisen and Lopp's (1963) figure or 9,468 for 

the June aerial photographic census. However, their census 

was conducted near the end or June, end by the end or June 1n 

1964, there seemed to be a decline in the number or sea1s 

using the west beach. 

In Table 15 the most comprehensive counts and estimates 

for June and July, 1964, are given. It is not likely that 

the figures represent all the seals using the west beach on a 

given day, since the area was not always completely pa­

trolled, and an UJLlmown proportion of the herds was always in 

the water. ·:ie did attempt to make counts at comparable times 

with respect to the tides. However, the count taken on 28 

June was considered to represent about half of the seals us­

ing the west beach, whe1·eas the combined est:Ltnate and count 
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Table 15. 	 Selected counts of hauled out seals, Tugidak 
Island, 1964. APF • adult females producing 
youn£; AP • attended ;•u::;s; PG = precnant fe­
males; UP • deserted pups. 

APF AP PG DPTotalDate 	 o1Seals Kc. % No. fJ No. ;b No. % 
6 May 943 29 3-1 0 o.o 28 3·0 1 o.o 

3 Jun 571 105 18.4 22 3·9 83 14 ·5 no count 

1 Jun 2,321 749 32.2 484 20.1 226 9·7 (24 of) 1.7 
(1, 372 seals) 

13 Jun 4,984 1,206 24.2 844 
2,500* (west beach) 

2,000-2,50o* (north end) 

16.9 147 2.9 215 4·3 

21 Jun 831 243 29.2 120 14-4 7 0.8 116 1.4.0 

28 Jun 1,128 306 27.1 180 16.0 0 0.0 (63 of) 11.2 
(561 seals) 

30 Jun 2,328 326 
750-1,000* 

1.4.0 200 8.6 1? 126 5·4 

1 Jul 2,500-3,000 ** 

4 Jul 1,129 193 17.0 105 9·3 0 o.o 88 7.8 

7 Jul 420 40 9-5 21 5.0 0 o.o 19 4-5 

12 Jul 350 30 8.5 5 2.2 0 0.0 22 6.3 

23 Jul 

31 Jul 

545 0 o.o 0 o.o 

3,50C-1,COO¥* (west beach) 
2,000~ (north end) 

0 o.o 3 0.6 
{weaned) 

* Est i.mate d in addition to tcte.l count 
** Estimated total 
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taken on 30 June probably represents most of the seals using 

the r:e st beach at that time. On 1 July, I made a circuit of 

the south end anu part of the v1est beach of Tugidak Island 

and estimated that there were 2,500 to 3,000 seals hauled 

out, mainly on the southwest corner of the island. Thus it 

appeared that the seal population using the west beach had 

diminished from about 7,500 to about 3,000. It also became 

evident that during June the major concentration of seals 

shifted southward 2 to 3 miles, probably due to the intensive 

hunting activity carried on further north during the first 3 

weeks of June. Much of the reduction in the number of seals 

can be attributed to hunting losses, but in view of Mathisen 

and Lopp's (1963) figures for late June, and my observations, 

it also seems likely that the hunting harassment contributed 

to a premature egress from Tugidak Island by the seals. 

During July comprehensive counts were not made, but on 

31 July, after most of the hunting activity had subsided, an 

aerial reconnaissance of the island was made, and I estimated 

that no more than 3,500 to 4,000 seals were hauled out on the 

west beach. Virtually no pups were observed on the west 

beach. l:o more than 2,000 seals were ::tauled out on the north 

end of the isJD.nd. Thus about 6,000 seals were estimated to 

be on Tueidak Island at the end of July ni1en I departed. 

!:at::i.sen o,nd Lopp's (1963) fi[ures for July tend to confirm 

these e stim~:te s. 
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The influx of seals in June and the increasinc number of 

pups sugrested that Tugidak Island was a traditional pup-::>ing 

location. Prior to 1964, seals nere not hunted heavily on 

Tugidak Island. Only one hunter, Darell Ji'armen of Lodiak Is­

land, hw1ted the island some\1hat ree::ularly prior to 1963. 

Farmen suspected that seals moved into the Tugidak Island 

area during the pupping season, and that subsequently many 

left. Fisher (1954~) noted that females of the atlantic har­

bor seal tend to congregate in certain areas during the pup­

ping season and disperse at other times. On TUgidak Island 

the herds observed were of mixed. sex and age. 

The significance of the markealy higher number of seals 

recorded on Tugidak in september by Mathisen and Lopp (Table 

14) is not definitely known. It may be that the difference 

of about 4,000 seals between their June oount and their Sep­

tember counts represents some proportion of the annual re­

cruitment. The apparent decline in the population during 

July may represent a dispersal of the seals after the pupping 

and mating season. By late July most pups are c~ui te inde­

pendent, and it may be that they spend more time at sea, per­

haps learning to feed. The factors which may prompt the re­

turn to Tugidak Island in September by much of the population 

as suggested by Mathisen Eltld lopp's (1963) data, are unknovm. 

The reason for tbe low number of seals observed by l.la thisen 

and I.opp {1963) in Decenber is notdefinitely known; I,!e<thisen 

and I.opp sun:est tnat a feeding dispersal may occur in the 
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winter. Sergeant (1951) suggested tnat harbor seals in tbe 


Nash, East ....nglla, may move from the hauling grounds to tbe 


outer coast during the winter as the result or a kno111ll winter 


migration of bottom fish and invertebrates in that direction. 


Mathisen and Lopp (196), p.l9l suggest that harbor seal mi­


grations are urrequent and extensive". A long-range program 


of marking animals is needed to obtain significant 1n.1'orma­


tion on harbor seal movements. 


Population structure: When a to1al count of the hAuled out 


seals was made, attended pups, deserted pups, pregnant te• 


males, and immature seals were also counted. Immature seale 


were classified as those larger than pups but snaller tban 


adults. The classification of adults and immatures was the 


result of a subjective judgement of tbe seals' size and pro­


portions. Results of attempts to obtain age and sex ratios 


from counts of seals were considered unsatisfactory; unless 


the external genitalia were in view, males and ~males oould 


not be distinguished reliably. During the pupping season, a 


bias favoring higher ooun ts of females was introdmed by the 


presence of pups with the females. Therefore the age-sex 


counts are not included here. 


The sex ratio of all pups examined in the tem fetus to 

weaned oute[ories was 76 males: 82 females, which was not 

significantly different from an even sex ratio at the ·99 

confiden oe leve 1. The cumulative sex ratio of all pups in 

the tem fetus to 5·5-montll-old catecory was 98 males: 99 
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femele s. In 1963 v1~.en llur, t inc \7as not lmovm to be selective 

with respect tC' sex, the sex r3 ti o of t~1e l: ill of sec·ls 1 

ye~r old or elder W3s 27 m3les: 23 females, w~ich ~- ~ not 

sicnific:mtly different from an even sex ratio ::~t the .99 

confidence level. 

Froo the counts civen in Table 15, the percentare of 

adult females producing youne in tl1e :population at the time 

of the count may be estillaced by addinc the nuober of 

attended pups, the number of deserted pups, and the number 

of pre£llant females. Several sources of error arise in this 

method. Deserted rups oay be overlooked, or if they die 

on the beach, they may be eaten by eacles and culls, buried 

in the sand, or washed ar:ay. .n.S tlle pUl:Jc)ine season declines, 

the usefulness of this tecimic;_ue decreases, since pups be­

come -,;eeJJed or die and precnant females are no lont:er found. 

The rcoov8.1 of pups by huntins also affects the accuracy of 

the data; on Tucida.k: the pup crop l7c>.s heavily llarve sted and 

rups of any description became scarce in July. 

T~e estirnateC percentace of adult females in each count 

is also t:iven in Table 15. Or.. 7 June the producinc females 

were estLrn.ateci to compose 32.2 ]?er·ce11t of the observed popu­

lation. Thereefter the intensity of huntine increased. On 

13 June, the percer.tace declirn d, probcbly due to the com­

bined effects of dyin£, deserted rmps, huntinc mortality, 

ecress of t:te seals, and the nattFal te:·2inc.tion of the :!!UP­

pine and ·.-:eaninc ;_:>rocesses. The proportion of females 
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observed on 7 June is probably the most representative 

fieure, as 1 t was least affected by t.'lose factors. 

The harvest of pups for bounty and hides at Tucf.dak Is­

land in 1964 was estimated to be 4,000 on the basis ot 

information obtained from the hunters, in addition to a har­

vest of about 1,500 seals of other ages. I observed tew pups 

in the herds in 1ate July, and two hunters found the same 

situation. On a circuit of the southern and western part ot 

the island on 1 July I saw no more than 100 pups that were 

alive among 2,500 to 3,000 seals, and most of these pups were 

deserted. Nearly all the dead pups I observed were either 

skinned or the scalp had been removed f'o:::- bounty purposes. 

The thorouglmess of the hunters may be judged by the 8X8111ple 

or two hunters who collected 1,060 "scalps" tor bounty, most­

ly from deserted pups, during an 18-hour walk along the west 

beach. 

The number or pups which survived in 1964 is unknown but 

small. Because of the few surviving pups observed, I felt 

that perhaps all but a few hundred had been harvested or had 

died of starvation. HoY:ever, considering lluthisen and Lopp 1 s 

(1963} counts tor September, and assu.riling that the proportion 

of producinc females in the population may reach 32 percent, 

the ~up crop may approach 5,500. 

The 1965 harvest of pups at Tugidak Island VIas 4,000 (Ed 

Klinkhart, personnl commur;,ic& tion}, essentially the same as 

in 1964. Cn the basis of the data. discussed above, the total 
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popul!ltion at Tu&:ilialc Island could rsne:.e between 12,000 and 

17,000 animals inc1·c1ding tile arumal :_:Jroduction • 

....lthouc:l little is knom of other factors affecting har­

bor seal T)opulation dyna.'l.ics, an annual hg,rvest of 4, 000 pups 

from TU[idak Island seems excessi""' if the population is to 

be maintsined. 



rtECO!.!l~E'l;D....TICHS 

On t;le basis of results obtained 1n this study, and 1n 

view of the demand for llarbor seal pelts with the resulting 

hunting pressure on seal populations in southern and western 

Alaska, certain reconuuendations sean appropriate. 

More knowledge is needed concerning movements, popula­

tion dynamics, and age determination of the harbor seal. An 

extensive tagging program would help to provide the necessary 

information. Tagging of pups could be readily accomplished 

at Tugidak Island and similar pupping areas which are sup­

posed to exist along the Alaska Peninsula. Tagging in areas 

where seals haul out on floating ice, such as Aialik Bay, 

might be prohibi t1ve ly difficult. In areas where large num­

bers of pups are available for tagging, hunting would need to 

be restricted to prevent premature loss af the tagged 

animals • 

.t~.lthough Mathisen a:td Lopp (1963) found that aerial cen­

sus of harbor seals presented many difficulties, it is proba­

bly the most efficient means o:r obtaining an estimate of at 

least the larger harbor seal populations. A rapid assessment 

of najor harbor seal populations seems necessary as a basis 

for future manaeement, in combination with information on 

population dynamics. 

Info mat ion on productivity, age distribution, and other 

aspects of l'opulation dynar.~ics might be obtained by making 
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extensive collections of specimens by accompanyint; cora.mercial 

seal hunters. The present study is no nore thc,n a startine; 

;:cint in t_:is ret::l'ect. 

In &reas such as Tuciuak IsJanc~, rwere ;:ups are extreme­

ly vulnerJ.ble for a sl1crt time, restriction should be placed 

on the total harvest to assure ade~uate recruitment for a 

maxi.r:rum ;;ustained yield. .dt this ti.n:te ade'-~uate data is not 

availa':lle to determine 11h8 t the harvest level saould be at 

Tugidak Island, but if' the pup crop ec;.uals 5,500 or less as I 

have esti.n:tated, then an annual harvest or 4,000 see!1ls exces­

sive if the )Opulation is to be m.aintained near the current 

level. A decline '_n the populations of such areas wculd 

eventually st~'ect the seal hide industry itself. 

·.:nere seals a::'E: more inaccessible to the biolocist and 

the :,unter, the proper balance of production and l1o.rvest will 

be c:tore uifficult to ascert :.:in, but cor,centrations of harbor 

scoals t!lrout:hout the Gulf of .,.:a ska, the "'laska Peninsula, 

and southeastern .-..lash1 are be inc i:unted more inter.sively 

than ever before, nr..d sane l~r:ov1ledce of the status of tile 

various pc~ulations is needed. 

http:inter.si
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