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Abstract 

A history of tht' fiuduatioIls of tht' l'i:isqually Gla('ier OIl tht' soutlwrn slopt' of 
JIt. Hainier. vYashington, has bet'n rC'('onstruetC'd from eviden('e found in earl~' reports, 
old photographs and th t' agC's of trt't's growing in the area deglaeiated sinee the 
maximum extent of the iet' about 17;;0. It is hop('<1 that these new data on glacial 
H('tivity in the {'nited States will be useful in examining thC' idea of synehronism 
ill glacial beha,-ior in differellt regiolls of the world. 

* * * 
Interest in the re('('llt ill('reast' of glueial H('tivit~· ill the {'lIited States. (Bellgtson, 

)ll:;l) (.Johnsoll, H);;il , 19;;4). h as fo('used attention OIl the problem of s~' nehronism 
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between glaviul belmvior in different regions bce'Huse relIewe>n adivity of this 
intensity hus not been observed ill other purts of lhe world. Although there have 
been examples of anomalous behaviol' in different regions of the Cnited States during 
the last tell or fifteen ,Years, the synchronism exhibited by the glaciers in four widely 
separated regions of the western lJnited States is more striking' than the local 
variations. (.Johnson, 19,;a, 19,;4) (Haird. 19.31) (Bengtsoll, 1951) (Dightman am: 
BeaUy, 1952) (i\Jeier, 19,;l) (HalTison , 19,;lrt) . 

It is evident that additional data Oil past fllletuatiolls of glaciers in thc Cnitt·c] 
States would be important in eva luating the lI';efulness and limitations of the idea 
of synchronism. The ~isqually Gla<:ier has been chosen for stlldy becallst· it has 
been ohserved more freqllentl~' than other g laciers in the United States ann there is 
evidencc that other glaciers have behaved in a similar manner. Although it has 
been generally believed that gladers in the l :nited States have reeeeted l'ontinuously 
since the time of the dis{'o\'ery of the ~isq\lally Glacier on :'lIt. Rainier by Lieutenant 
A. V. Kautz in 1857, severnl minor advanec::; have aetually occurred during this timl'. 
Results of the latest studies indicate that earlier, tentative data (I-Iarrison , 19:,1 h, 
195a) need to be modified slightly. but the conclusions regarding the history of the 
Nisqually GladeI' since l857 are essentia lly correct. Considerable lIew data have 
been added, extending the history bae'k to the time of the maximum exlt'nt of the 
Nisqually Glacier, about 17,';0. 

The area included in these studies is shown in Fig. l, a Illap prepared from aerial 
photographs made for the L:nited States Geologieal Survey in August, 1951. The 
positions of the moraines and trimlines have been indicated in relation ot the presellt 
area of the ice. A summary of the data on the position of the Kisqually Glacier, 
induding sources of information, has been tabulated below and these data have been 
plotted in Fig. 2. All distances are in meters and are measured horizontally from 
the north side of the highway bridge across the ~isqually River. Positions indie'ated 
by negative dbtan('es are downstream from the bridge. 
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Estimated age of trecs from incomplete ring count, 
Hing ('OUllt of trees in m'(;'a not covered by 18,,),; iec, 
Hing COUllt inside trimline; A, V, Kautz Diary ("Ieany, 

1 !)]()). 
Dcscriptivc report by S. F. Emmons (Emmonds, 1877). 
1Ioraillc three met('J's high with three dosely spaeed 

loops. 
A. C. JIason Photograph (Taeorna City Light No. 2(78). 
,James Longrnire report (Broekman, 1(38). 
E. T. Alien Photograph (Park Museum, Longmire). 
O. A. Piper Photograph (Park JIuseulll, Longmire). 
.Jo~eph r\. LeConte measurement (LeConte, 19(6). 
Single moraine one meter high. 
Single )l1oraine less than one meter high. 
F. K ~Iatthes measurement (i\latthes, I (42). 
Asahcl Curtis Photograph No. 3a1;39 (Curtis, lUl;3). 
JIeasurCll lcut by National Park Service .. 

» 

Several questions regarding the interpretation of the gaps in the rC( 'ord naturally 
arisc when the graph in Fig. 2 is examined. The rapid rate of reeessiun between 
1884 and 189:1. appareutly mueh greater than ill recent tiJll ~s, was diffieult to aeee}>t. 
It is naturnl to suspect an error iu the data of one or hoth of the pictures used to 
establish the ]Jositioll of the front OIl those years. The validity of the date of' the 
188·t photograph is substantiated by 'VilIis' report (H.ussell , 1896) of all aetive 
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ad nUH;ing front at the North Mowich Glacier (vVillis Glacicr) on the northwest side 
of }It. Hainier in 1881 and 1885. Tile 189:3 date llIay be questionable, but it was 
n:latcri by E. T. Alien to a spcctacular fire which supposedly occurred in 189;;. The 
pwtmc was obviously taken sevcra l years before 190a because there is no sign in 
AlIen's picture of the increased icc thickness needed to produce the later advances 

The 18:;;; advance has becn indicated with a forward vclocitv ident.ical to the 
HIO(i advance, followeri by an abmpt retreat, because the momines" of both advance, 
;Ire quite similar, If this hypothesi;; is acccpted, then it appears that the 18;;;') 
advance was of short duration altholl'yh the icc moved forward to a position vaeateri 
by the glacier thirty years earlier. '" 

The similarity and si.-:e of the 188:3 and 1750 Illoraines suggests that these two 
advances probably had periods of se ve ral years with almost equilibl'ium conditions. 
The 188a moraine may rcpresent a pause in the retreat rather t11'1n a rl'advanee. 

It seems unlikely that the period b etween 17;;() anci. 182;; would b e free of fluc­
tuations. However, therc is no evidence in the young forest of moraines or trimlines 
to inriieate pauses or advances. It is probaule th'lt the Nisqu1lly Glacie r becomes 
uverextendctl riUJ'ing times of advance and minor variations in glacial activity never 
relwh the front. For example, there is evidence of a sm'.1ll lateral moraine built 
by the Nisqually Glacier during a brief perio ll of increased aetivity in 1986 which 
Iwver re<lehed the front. It is possible th 'lt the recent increasc in glacial activity 
may never reach the front of the Nisqually Gl.aeier beca use the lower aooo feet of the 
glacier is virtually dead iee. 

This history of the fluet-uations of the Nisqually Glacier offers the possibility 
of comparing g laeinl aetivity in this region with other regions of the world anri 
eheeking on the theory of synchronism. FtIIt,her study is in order before we can 
determine whether climatic conditions during the earlier advHlwes were greatly 
differe nt from the conditions which caused the "recent wave of increased ice thickness 
on the ~isqually Glacier (Johnson, 19.'):l, 19;34). R eports by early Seattls residents 
suggest that the weather was much eolrier in 1880, 1881 and 1901 than during the 
winters of 1949 and 19;30, but the margin between glacial growth and shrinkage is 
apparently much smaller than gcnerally bclieved. The opportunities to study the 
('llIIses of glueial fluctuations while a ehange is in progress is invaluable and work 
in this field shoulri be intensified. 
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