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ee TOS Ground Water Branch Field (ffices Wee = 3 

; ; From: ' A. N, Sayra, Washington, D. G. J s ‘. 

: Subjeot: Attendance at Sth GWSG, Madison, Wisconsia, : : Be 
: August 17 © 29, 1953 Se 

eS ‘In response to our memorandum of May 8, 1953, requesting fleld 
offices to submit namea of prospective students for the 5th GWSC, approxe ne 

petit imately 70 names were proposed. ae ; : 

=e “Abtendance at the school will ba Limtted to 45 etudents, includ= = 
; ing those from other branshes of the Division and from cur cooperating = 8 

agencios, and from foreign govermnenta. Thus, approximately 25 namss had 
‘ to be deleted. We are extremely sorry that we could not take all of those = > 

proposed at this times however, planning for the 6th GHSC, scheduled to be = 
held at the University of Arigona at Tucson, April 12 = 24, 1954, is under 
way, and when arrangements are completed, names of personnel who could mt 
be accommodated at Madison can be resubmitted if desired, The selection of 
students for the short course at Medison was made primarily on the basis of tes 

/ grade and geographie distribution. ; e Be 

«Te will be necessary for each district office to prepare appro= 
priate travel authorization for each of the men who will ettend the school, 

; A per diem of $8.40 will be authorised. Attached are 1) a list of those = 
selected to attend and 2) information regarding accommodations at the ee 
University of Wissonsin for the short course. The reservation blank should 

eat be clipped from this accommodation sheet, filled in by each prospective _ Se 
student, and mailed to Mr, William J. Drescher, District Engineer, US.G.S., 

: 116 Science Hall, Madison 6, Wisconsin, Reservation blanks mst be received 
in Madison not later than July 1§ (for ali persons planning to attend). 

: i Monday night, August 17, will be given over to 2 social evening, — & ‘ 
@ "Dutch" treat, so that students and faculty mesbers may meet socially 

; and, not only get to know one ancther, but have 2 good time. Please be 334 
sure to mark your choice of entree for the "Dutch" social. : a oe 
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Soe, Soe eee ; : : eae Foie hy eet pce eae 
a 5th GROUND WATER SHORT COURSE = August 16:29, 1955 

: tos whet ‘ ‘ : : 5 fee = ae x i z oe 

gS SO ee a Division of Residence Halls of the University of Wisconsin hes reserved = 
= space in Chesberiin Tall for those planning to attend tho groundwater ehort coursss 

ps Chamberlin Hall is lecated on the shore ef Lake Mendota as shown on ce Walon. as. 
— skeeteoho = fee 

i The rooms are equipped with twin beds, and daily maid service, all bedding, 
‘ linens, towels, and soap will be providedo . a 

Be Meals will be served cafeteria style in the Kronshage dining reoms as follows: — : £ 

Ber Breekfast Monday, wes 17, through luncheon Saturday, August 29, a 

| except dinner August 17 Y ona luncheon and dimner August 230 i S 5 

E -Phoge who will Live elsewhere in Madieon may purchase tickets for individual = 
=  mealas Rooms will uot be rented without boarde = : : ee 

: i With ledging and food service as outlined above, the charge for, the period % 
a _ will be about $70.00 per person, payable upon arrival at the Kronshage desk, which — 
= will be prepared to receive registrants after 3:00 pom. Sunday » August 16 2 

= Rege=vations will be for the period Sunday, August 16, through Saturday noony 
a August 290 Those who will net attend the full time will please specify om their | | 
3 reservationse : : i : an 

a - Reservations must be mede by detaching end mailing the completed form below & 2 
sss mot eter than July 15 tor ee oe 

Ee Uo Se Geological Survey se a 
= : 116 Science Hall s Be 
ee i Madison 6, Wisconsin bs 

= " - RESERVATION BLANK = 5th GWSC August 16-29, 1953, Madison, Wiaconsin ae 

ie Address ces a 

tity ce ee a 
ee : ; a 

ra _- Please reserve accommodation(s) for myself and the following members of my 
ae familys : : eee 

a = _ Bumber of reservations for field trip a3 i ae ae 

sdf Choice of entree at "Dutch" social Monday, August 17 (If more than ome, specify == 
-. +” mumber)s Steak Chicken ss Shrimp io ie Sy Pe ae
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Poss Students attending the 5th GusG et ea 

2 : : e Fromt 4. N. Sayre, Washington, dD. Ce ae A a Ree > A 

ee Subjects Pro=school reading Lists / Sie 

: Unlike ordinary college students, who can accomplish assigned ; 
es reading during the course of study, studentea of the GWSC mist do all 

ss their preparatory reading prior to the beginning of the course, Once at eae 
the sahool, the opportunity to read on the subjects to be presented in 

- - @agh class is practically gone, for activities of the shot course utile Les 
de almost all available time, including many of the evenings. 

Go) Phe fields to be covared sre ‘broad and diverse, ranging from a sae 
a history of the Branch and the Survey to concepts explaining aquifer perj= 

Bi formance, It is realized thet 1t will not be possible for each student to 8 
study, or even to hastily sean all pertinent literature in the time availe —— 

? able before reporting to the school, Nonetheless, it is recommended that 
_ each of you will make a serious effort to avail yourself of every opper= ; 

ss tunity to study, To facilitate this, it would be best if each of you | 
: ' would reserve a certain pericd of time ovary day or evening that can be . 

f _ , devoted solely to study, A minim amount of preparatory reading should 
Easy be done by every student. This preparatory reading would vary with im 

ss * @Aviduals, and is a matter of personal decision, = = Fees a 

sae a : To aid you in preparation for the short course, lists of the 
ost important references and useful supplementary references are attached — 

S hereto. It is realized that many of these references may not be available 
- An your logal. offices, Some of these tens may be borrowed from the Survey Tj 

: _ Library in Washington, D, C., or may be ovtained locally from universities — 
: or from some of the larger public librariss, In any event, the obligation | 
a8 to make adequate preparation lies with each student. 3 . 

i = : es eae s Ae B. Sayre i pest She ‘ 

x & Sha igs Chief, Ground Water Branch 
eos “Attachments: — : ae s Mae : 

a Reading lists eee oe tr 
eas 1, History ; Eo ae 

Rg Report Writing — oe : ie 
inet -—- Be Groundewater Geollogy and Hydrology => poe Pie oan 

Pia ced 4. Ground-water Hydraulics : rd Dy ers ere te 
GB, Geochemistry ee a ao) 
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Code No. 4502. * 

i ap Most Important References 

' 4. Follansbee, Robert, History of Water Resources Branch of the U. So. 
; : Geological Survey to June 30, 1919. Pp. 93-963 169-175; 247-2483 

BLO-3LL; 313-3143 43I-~441.0 : 

(2, Meinser, 0, &., Forty years of progress in ground-water investigations: : 
7 Pros, West-Central Branch Conference, April 912, 1947, Iineoln, 

; Nebr, (USGS mimeog, xep!t. 1947). : 
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NATURAL RESOURCES COMMITTEE OF STATE AGENCIES 
Minutes of the Thirty-First Meeting, December 16, 1957 

The meeting convened in the Governor's reception room, State Capitol; at 
9:30 A, M., pursuant to notice given. Mr. Steinmetz, the Vice-Chairman, presided. 

Members present _or represented 

Legislative Council 
Senator Frank E, Panzer 

Assemblyman Harvey R. Abraham ; 
Conservation Department ; ; 

L. P. Voigt : 
University of Wisconsin 

I. L. Baldwin 
Raymond J. Penn 

Public Service Commission 
George P. Steinmetz, Vice-Chairman 
Warren Oakey 

Department of Agriculture 
Walter H. Ebling 
Arthur R. Kurtz 

Board of Health 
O. J. Muegge 

Attorney General's Office 
James McDermott, representing Mr. Honeck 

State Soil Conservation Committee 
Harry M, Schuyler 

Department of Taxation 
Harry W. Harder 

State Highway Commission % 
William F. Steuber 

Division of Industrial Development 
Philip Sundal 

Planning Division 
M. W. Torkelson, Secretary 

Members_not present _or represented 

The Governor, the Honorable Vernon W. Thomson, Chairman ex officio 
Conservation Department--Mr. George E. Sprecher 

Also present: Members of the Subcommittee on hater Use Legislation not members 
of the Natural Resources Committee--Harvey Wirth, Board of Health, Secretary; 
Theodore Wisniewski, Director, Committee on Water Pollution; Thomas Calabresa, 

Well Engineer, Board of Health; George F. Hanson, Wisconsin Geological Survey. 

Also present: Earl Sachse, Executive Secretary, Joint Legislative Council. 

Minutes of the Meeting of September 30, 1957 

There being no objection, the minutes were approved as circulated.
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The Water Use Problem 

Mr. Sachse, Secretary of the Joint Legislative Council, appeared at the 
3 request of the Secretary, and made the following statement: 

"Mr. Torkelson and I have been in almost daily, or weekly, contact 
since Jt. Res. 101,S, establishing the Water Resources Committee, was 
passed by the Legislature. Some months ago I was present at a meeting 
of the NRC Subcommittee on Water Use Legislation which wanted to deter- 
mine some method of procedure that would not conflict in any way with 
the proposed activities of the 101,S Committee. As a result, the NRC 
Subcommittee deferred the proposed meetings with the various organiza- 
tions having an interest in water use legislation--industry, farm, 
sportsmen's groups, etc. The 101,S Committee membership has now been 
completed. The Legislative Council made its appointments some months 
ago, and last week the Governor announced the appointments of the 
citizen members. The first (organization) meeting of the Committee 
will be held Monday, January 6, at 10:00 A. M., in the Legislative 

Council meeting room. We think it will be most appropriate if 
representation from your Committee, or at least from the Subcommittee, 
can be present. The NRC Vice-Chairman, Mr. Steinmetz, is the NRC 
representative on the 101,S Committee. This establishes a firm 
liaison between the two groups. At the time the Legislative Council 
discussed the matter and Mr. Torkelson presented the brief background 
of what your Subcommittee has done, Senator Panzer and Mr. Marotz, 
Chairman of the Legislative Council, both expressed the view that 
they felt the whole study should be a cooperative effort, that the 
two groups should not go their separate ways. Your Subcommittee has 
very definite ideas in the matter. Mr. Abraham, the Chairman, is 
also a member of the 101,S Committee and of the Legislative Council, 
so I do not believe there is any danger of conflicting interests, 
since the two committees are closely allied. The NRC Subcommittee 
is in an especially good position to provide information and background 
data for the 101,S Committee. 

Now I am not sure just what the 101,S Committee will do on 
January 6, but I think it is safe to assume that they will try to 
work out an overall method of procedure for carrying out the study. 
The series of meetings with water use organizations can very well 

be a joint venture by the 101,S Committee and the NRC Subcommittee. 
The organizations concerned can present their views pro and con, 
their criticisms of existing laws, suggestions for improvement of 
the laws, etc., to the joint meeting. In that way we can accomplish 
the purpose desired with only one hearing for each group. I hope that by 
tight scheduling, the hearings, or group meetings, can be finished 
in three or four months. There will probably have to be some two- 
day meetings and we will need to hear several groups at one session. 
Otherwise there will not be time to study the material and formulate 
recommendations for presentation to the 1959 Legislature. After
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January 6, I am sure we will have a pretty clear-cut working procedure 
outlined, and I am hopeful that it will move along in good shape. Of 
course, as I have said, I can not predict precisely what the 101,S 
Committee will do, but from expressions by Senator Panzer, Assembly- 
man Abraham, Assemblyman Marotz and others, I am confident that the 

procedure will be substantially as stated." 

In response to a request for a statement, Mr. Abraham said that he thought 
the subject had been covered very well by Mr. Sachse, that the matter of the 
101,S Committee and the NRC Subcommittee is in good hands, and that he was 
confident that the two groups will work together toward the desired objective. 
He believed the entire matter would be gone over very thoroughly at the 
January 6 meeting, and that the coordination of the proposed hearings will 
be worked out to the benefit of both committees. 

Mr. Steinmetz said that he would attend the January 6 meeting in his 
capacity as a member of the 101,S Committee. Mr. Abraham, Chairman, Mr. 
Wirth, Secretary, and Mr. Torkelson, Vice-Chairman, of the NRC. Subcommittee, 
all agreed to attend. Senator Panzer said that he would try to be there. 
He expressed his feeling that the matter is proceeding very well. The subject 
of water use has been ignored for a long time and should not be neglected. 
With the two committees cooperating, there will certainly be some sound and 
constructive work done toward the preparation of recommendations to the 1959 
Legislature. 

With reference to the hearings to be held, Mr. Torkelson stated that 46 
organizations have expressed their intention to present written statements, as 
outlined in the circular letter of June 25, 1957. He stated further that in 
his conversations with Mr. Sachse, it was decided that an advance notice to 
these organizations might be desirable, and he had prepared a draft of letter 

to accomplish this, which he read. It was Moved by Mr. Voigt, Seconded by Mr. 
Abraham, that Mr. Torkelson be authorized to send out the letter so that the 
organizations concerned may have time to prepare their written statements. 
Motion Carried. (Copy of the. letter is attached to these minutes.) 

Mr. Torkelson also referred to a communication addressed to the 101,S 
Committee which he had prepared at the suggestion of Mr. Sachse, in which there 
is set out what the NRC Subcommittee has done to date, and their offer of co- 
operation. He read the letter. As stated by Mr. Steinmetz, this-is in essence 
the offer which the 101,S Committee will have to consider. (Copy of the letter 
is attached to these minutes.) 

Senator Panzer pointed out that this is perhaps the first time the con- 
flicting interests among water users--the conservation, drainage, irrigation and 
other groups-~have had an opportunity to get together. They have been pulling 
in opposite directions, and this is one of the most forward-looking activities 
proposed since he has been a member of the Legislature. It was his conviction 
that this is the proper approach.
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In response to a request for a statement, Mr. Wirth said that he had 
nothing to add. The Subcommittee has held no meetings and has made no 

progress since July 29, while waiting for the 101,S Committee membership 
to be completed. 

Report of the Subcommittee Chairmen 

(1) Subcommittee on Hducation, Dr. Baldwin, Chairman 

Dr. Baldwin reported that the Subcommittee on Education has held one 
meeting since the last meeting of the NRC. Another meeting is scheduled 
for early 1958. There has been a feeling among the Subcommittee members 
for some time that its principal value might be to aid and stimulate the 
groups in the public school system which are concerned with the problems 
of conservation education pursuant to law, and even beyond the law. There 
has been a feeling for some time that if it could be done, conservation 
education could be greatly improved if the story of conservation could be 
woven into every subject taught in the schools: glish, chemistry, botany, 
economics, etc. There are some very real difficulties, however, because 
there is no curriculum and there are no textbooks or other things at the 
present time that would make possible that kind of approach. On the other 
hand, it is believed that the subject is worth pursuing, and work is pro- . 
ceeding in two directions: (1) by cooperation with a curriculum committee 
of the State Department of Public Instruction in an attempt to develop a 
curriculum, and (2) by attempting to find some school that will be willing 
to cooperate in the development of an experimental program of this kind. 
Fair progress is being made, but it is slow. It is hoped that some real 
progress will be made in the next year or so. 

Mr. Steinmetz expressed his thought that work is proceeding properly. 
He agreed with Dr. Baldwin that the matter of education along these lines 
is a continuing one, like the birth and growth of children. 

(2) Subcommittee on Land, Dr. Ebling, Chairman 

Dr. Ebling read a prepared statement which was distributed and copy of 
which is attached to these minutes. One item not included was the report of 
the Working Group on Game. Mr. J. R. Smith, Chairman, has lost two or three 
members and is now in the process of finding replacements. It is hoped that 

a meeting can be held next month. 

(3) Subcommittee on Water, Mr. Oakey, Chairman 

Mr. Oakey reported, with reference to surface water, that there have 
been no formal meetings of the Working Group, but it is continuing to 
accumulate information with respect to the availability of water and its 
possible uses. 

Mr. Muegge reported that the Underground Water Working Group has not 
met recently. There has been some activity on the proposed recharge project 
of a well in the Milwaukee County area (Wauwatosa). Attempts are being made 
to clear up some red tape. This is well along and actual recharge may be 
started shortly after the first of the year.



25. 

Report of the Secretary 3 

The Secretary stated that his activities have been largely concerned with 
the water matters that had been covered so well by Mr. Sachse's statement. He 
distributed a list of the membership of the Water Resources Committee of the 
Joint Legislative Council (the 101,S Committee) and the NRC Subcommittee on 
Water Use Legislation. 

The Secretary reported that, at the invitation of the Citizens Natural 
Resources Association of Wisconsin, he had appeared on a panel with Dr. Penn, 
Mr. Hembre, and Mr. Virgil Muench of the Izaak Walton League, before their group 
in Milwaukee on December 7. In his presentation he had read excerpts from an 
analysis on Wisconsin's Water Uses and Water Resources which he had prepared 

(October 1957) principally to organize his own thinking and which he had circu- 
lated among the members of the NRC and the Subcommittee on Water Use Legislation 
only. The President of the Citizens Natural Resources Association, Mr. Harold 
Kruse of Loganville, wished to circulate the statement among members of the 
Association. The Secretary stated that while he. had made a sincere attempt to 
be wholly objective, he wished to have the authorization of the NRC before he 
distributed the statement further. Mr. Steinmetz and Mr. Voigt both said that 
they had read the statement, believed it to be entirely objective, and saw no 
reason why it should not be circulated generally. It was Moved by Mr. Voigt, 
Seconded by Mr. Abraham, that the Secretary be authorized to proceed with such 

circulation. Motion Carried. 

The Secretary also stated that it would be necessary for him to request 
clerical service from some of the other departments. It was so authorized by 

Mr. Steinmetz, the Vice-Chairman. 

Inventory of Natural Resources 

Dr. Baldwin inquired of the Secretary regarding progress in the distribu- 
tion of the Inventory. The Secretary replied that this is proceeding very well. 
The Superintendent of Public Instruction has reported that nearly 13,000 of the 
16,000 free copies authorized have been distributed to the public schools. The 
free distribution made to other schools is approximately 6,000. There have been 
reserved for sale between 6,000 and 7,000 copies. Requests are being received 
every day. 

Date of Next Meeting 

It was decided to hold the next meeting on Monday, March 17, at the usual 
time and place. (March 17, 1958) 

Adjournment 

On motion made, seconded and carried, the meeting adjourned at 10:20 A. M. 

Minutes approved M. W. Torkelson, Secretary



WATER RESOURCES COMMITTEE, JOINT LEGISLATIVE COUNCIL 
(Jt. Res. 101,S, 1957 Legislature.) 

3 Assemblymen 
Franklin M. Jahnke, Route 3, Markesan. 
Ora R. Rice, Delavan. 

Ervin J. Ryczek, 3631 West Ruskin Street, Milwaukee. 
3 Senators 

Hugh M. Jones, 612 Kent Street, Wausau. 
Walter L. Merten, 2325 North 50th Street, Milwaukee. 

Robert S. Travis, Platteville. 

Governor's Appointees: 
Conservation and Recreation--Virgil Muench, 232 St. Matthews Street, Green Bay. 
Hydroelectric Power-~J. Don Howard, 122 West Washington Avenue, Madison. 
Industry--John E. Becker, Rhinelander. 
Natural Resources Committee--George P. Steinmetz, 720 State Office Bldg.,Madison. 
Agriculture--Leon Zuehls, Markesan. 
Local Government--Robert Roemer, Mayor, City Hall, Appleton. 
The General Public--Ralph Theiler, Tomahawk. 

SUBCOMMITTEE ON WATER USE LEGISLATION NATURAL RESOURCES COMMITTEE OF STATE AGENCIES 

Legislative Council and Natural Resources Committee-- 
Assemblyman Harvey R. Abraham (Chairman), 1943 Ceape Street, Oshkosh. 

Office of the Attorney General-- 

Roy G. Tulane and Warren H. Resh, Assistant Attorneys General, 
114 East, State Capitol. 

State Board of Health--Harvey E. Wirth (Secretary), Assistant Sanitary Engineer, 
assisted by Thomas Calabresa, Well Ingineer, 453 State Office Building. 

Public Service Commission--Warren Oakey, Chief Engineer, assisted by William 4. 
Cartwright, Water Engineer, 663 State Office Building. 

Conservation Department--George E. Sprecher, Assistant Director, 
830 State Office Building. 

Water Pollution Committee--Theodore Wisniewski, Director, 453 State Office Bldg. 

Department of Agriculture--Frederick J. Griffith, Jr., Counsel, 18 East, Capitol. 

Wisconsin Geological Survey--Dr. George F, Hanson, Science Hall, University of Wis. 

Soil Conservation Committee--Prof. Jacob H. Beuscher, Law School, University of Wis. 

College of Agriculture, University--Prof. Raymond J. Penn, Agricultural Economics, 
340D Agriculture Hall. 

College of Engineering, University--Professor Arno T. Lenz, Hydraulics and 
Sivil Ingineering, 4 Hydraulic Laboratory. 

State Planning Division--M. W. Torkelson (Vice-Chairman), Consultant, 

300 State Office Building. 

December 13, 1957
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Science Hall, Oct. 10, 1922. 

Dear Bob: Yours of Saturday evening came this moon and was 

very welcome. I had begun to think that the natives had 

captured you. Your results do not look encour aing at first 

glance but I would mot give up yet. Im the case of the eastern 

holes I am far from sure that you did not strike the limestone 

above the ore horizon. See if you cant find this horizon — f 

——————“exposed-se-that-you will kaow wheather cer not-you-ere—below~ ai 

the ore level. As you probably know the black ore is generally 

at the top of the cre formation so I am mot sure that your : 

last pit got through to the shale. If this is fhe case then 

you may heve something big but even if not there is stili the 

question of extension to the southeast under the Limestone 

of the hill. Finding water looks bad for that may mean drill- 

ing even at shallow depths. I would like very much to see 

a test south of the cross roadsI would save samples from 

every foot if you get any thickness of ore. 

: While you are in the neighborhood you might pick up 

some more dope of the Calumet Land and O11 exploration ia 

Sec. 36. If you get to Sturgeon Bay you might sec Phillips 

the well driller and sece about chat oil showing in the city : 

well. I have looked at the samples amd it would be in brown 

shale if at 800°, 

Cheer up and keep trying. Hope to hear better news 

tomorrow, 80, 
Good by, oe
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GEOLOGICAL SURVEY OF CANADA CANADA QUOTE FILE: 

DEPARTMENT 
OF 

; MINES ann TECHNICAL SURVEYS 

Ottawa, Ontario 
November 12, 1987, 

Dear Sir:- 

We have recently issued a fow publications on Pleistocene 
Geology and would be pleased to send you complimentary copies of any 
of those which are of interest to you. These are as follows: 

(1) Geological Survey of Canada Bulletin No, 37 - 
The Erratics Train Foothills of Alberta by A, 
MacS. Stalker (1956) 

(2) Map 2-1956 - Surficial Geology, Fredericton, New 
Brunswick by Hulbert A, Lee (1957) 

(3) Paper 55-7 - Beiseker, Alberta (Surficial Ceokopy 
Map and Marginal notes) by A. MacSg Stalker (1956} 

(4) Paper 55-15 - Surficial Geology of Edmundston, 
Madawaska and Temiscouata Counties, New Brunswick 
and Quebec (Preliminary report and map) by Hulbert 
A, Lee (1955) 

(5) Paper 55-17 - Geological Notes on Central District 
of Keewatin, Northwest Territories (Map and preliminary . 
account) by G,M, Wright (1955) - 

(6) Paper 55-19 - Surficial Geology of Deloraine, 
Manitoba (Preliminary map) by J,A. Elson (1956) 

(7) Paper 55-0 - Surficial Geology of Vancouver , 
Area, British Columbia (Map and report) by 
J,E, Armstrong (1956) 

(8) Paper 55-41 - Surficial Geology of Smooth Rock, 
Cochrane District, Ontario (Preliminary report and 
map) by 0,L, Hughes (1956) 

(9) Paper 56-3 - Surficial Geology of Shubenacadie 
Map-Area, Nova Scotia (Report and map) by Owon 
L, Hughes (1957) 

(10) Paper 56-10 - Geological Notes on Eastern District 
of MacKenzie, Northwest Territories (Report and map) 
by G,M, Wright (1957) 

At the request of the Pleistocene Section, we are taking the 
liberty of placing your name on our notification list through which 
you may request our Pleistocene publications in the futurgs and be 
kept up to date as to the results of Pleistocene investigations 
carried on by the Geological Survey, 

Yours truly, 

J,M. ‘Harrison, 

LBL/dev Per: AS 6. x 
.B». bLedfhor
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14 pA 19. DEPARTMENT OF THE INTERIOR ee, Hit 
N= fi NATIONAL PARK SERVICE - ae . << os ee 

i ah Region Five vf WwatcaA;, 
“a 421 Walmt Street : 3 

a Philadelphia 6, Pa. em tee fotebl, 

r May 21, 1959 a. b bas inti 
J . + - * - 

am Mart tx Cin ahaa 
“f Vc = Mr. George Hanson eo 
“A fe State Geologist of Wisconsin Cay As ae 
4 ‘ Madison, Wisconsin “ : : oe 
Ns ; ‘ ee cs aa 
oO SSS: Dear Mr. Hansons TS eg Sameer Sapa eae Ta aa eat oe 

2 CC Rnaen ee in oe 
3 proposal we are arranging for Interpretive Planner Robert H. Rose 

; of our staff to confer with certain geologists in Wisconsin, and 
er elsewhere, who have intimate knowledge of the locations of sig-. eal 
a , nificant features connected with continental glacietion in the % 

“ee aa Pleistocene, We would especially like for him to confer with 4 
“4 _ . you and with any membere of your staff whom you think could be 

‘ # of help. : ; 

és : . He also has in mind contacting any active and retired 
AG - “faculty members of the Geology Department of the University of 
ae Wisconsin who have a special interest in Pleistocene glaciation . 
= ; in the region. Mr. Rose knows who some of these authorities at 
c the University are, but believes you will know of. still others 

ia not familiar to him. : sth 

4 His schedule calls for departure here on May 31 and : : 
re arrival in Madison late June’3 (Wednesday). He hopes he might — 
ee ~ see you at your convenience on June he Since the University 
o “© 4: will still be in session, he thinks he could arrange for confer- Saree 

; ences with geology faculty members after his arrival there. - 

Seen a ee 8 ould sppreciate word on whether you would be aveil~ Seon 
f able at your office on June to discuss the matter. If a few ae 
E geologists with intimate knowledge of the subject of glaciation 
* _ in the region occur to you, we would appreciate having you in- 

ae ; clude in your reply information on their names and locations. ; 

g : Sincerely yours, a : 

‘ , R ; ) Daniel J. Tobin ' 
1 MAY 2-5 1959) Regional Director al 

A Wisconsin Geol ical ; ‘ 

i. Madison, Wee 

a sPecatehpen é mia eee gies wail retiaeeas ieee
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7 May 25, 1959 
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/ Mtr, Daniel J. Tobin 
|  Wationa) Park Service, Region Five 

ae [OD sat BCC Sr ge : 
Philadelphia 6, Pa. ee eee 

sess i? I have your letter of May 21 and will be glad to confer with ir, 
ss ae "~~ Bese on Thursday, June 4. 

od Prof. F. T. Thwaites has been associated with the study of the glacial 
gE geology of the state for clmost half a century and should most certainly be 
# Contacted. le has recently retired and his address is 41 Roby Road, Madison. 

Sr. Black is our current glacial geologist and will, I assume, be in the 
building on June 4. Prof, 5. F. Bean, retired state Geologist, should also 
be comtacted. His address is 1210 Sweet Briar Road, Madison. I shall 
Retify the above persons of Mr. Rose” proposed visit. 

There are also several federal geologists working in this office on 
@ cooperative groundwater program who have substantial knowledge of the 
Glacial geology of the state and would be available for consultation. 

Very truly yours, = 
FP SE ——— = 

: : . WISCONSIN GROLOGICAL SURVEY . 

State Geologist 
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Tenth Annual Field Conference 

May 9-10, 1959 
MIDWEST FRIENDS OF THE PLEISTOCENE 

from 
Eau Claire, Wisconsin 

First and Last Announcement 

The tenth annual field conference of the Midwest Friends of the Pleistocene 
will be held May 9-10, 1959, in west-central Wisconsin. Problems of mapping 
and differentiating glacial deposits of pre-Cary age will be stressed. Head- 
quarters will be the Eau Claire Hotel, Eau Claire, Wisconsin, where participants 

may wish to gather informally Friday evening, May 8. 

By agreement a distinct effort is being made this year to reduce the size 
of the organization and to reverse the trend of increasing cost in time and 
money, which if continued, will prevent all but State Surveys and other (7) 
well-heeled organizations from holding a conference, It is hoped that the con- 
ference eventually will return to the role it played initially, that of per- 
mitting those most interested in the area or topics being covered to participate 

fully. A Cook's Tour is not contemplated. Services will be kept to a minimum. 

Registration for the conference shall be automatic upon receipt of your 
check or money in the amount of $3.00 to the Eau Claire Hotel to cover the cost 
of the Saturday evening dinner and use of the dining room for an informal gather- 
ing. Deadline for receipt of your reservation shall be Wednesday, May 6, 1959. 
Dinner receipts may be picked up Friday evening at the hotel. Lunches on Satur- 
day and Sunday will be arranged for the number attending the dinner and can be 
paid for later. 

Housing shall be arranged personally by each participant. For your con- 

venience a list of accommodations in Eau Claire is appended. 

Transportation shall be by personal automobile. Because of the distance 
to be traveled to the first stop, departure shall be at 7:30 a.m, Saturday from 
an assembly point to be announced Friday night when outlines of the trip will 
be distributed. A formal guidebook will not be prepared. Those interested in 
details may wish to bring the following U.S.G.S. topographic maps: Elk Mound, 
Menomonie, Knapp, Baldwin, River Falls, Red Wing, Maiden Rock, Arkansaw, Durand 
and Mondovi. The field trip will be confined within lines from Eau Claire to 
Hudson, Prescott, Mondovi, and back to Eau Claire. The trip will close about 
noon, Sunday. 

For further details address correspondence (which I hope can be kept to a 
minimum) to: 

Robert F, Black 
Department of Geology 
Science Hall 
University of Wisconsin 
Madison 6, Wisconsin



MOTELS 

-RATES« 

Name Units Capacity 3 2 3 4 

Albrecht's Motel 28 75 $5.00 $6.50 $8.50 $10.00 
Rt. # 19 
U.S. Hy 12 at 53 

Blue Dream Motel 8 30 $5.50 $6.00 $8.50 $10.00 
Rt. # 28 
U. S. Hy 12 

Blue Mound Court 16 50 $4.00 $5.00 $7.00 $ 8.00 
Rt. #1 
U.S. 12 E of 53 

Evenox Metel 20 76 $7.50 $10.00 $12.50 $14.50 
S, Hastings Way 12.00 

U. S. Hy 53 

Gartonts 10 38 $5.00 $7.00 $8.00 $ 9.00 
Rt. # 19 
U.S. 12 Eof 53 

Hillcrest Motel 10 26 $7.00 $9.00 $10.00 
Rt. #1 9.00 
Hy 12 E of EC. 

Motel DeLuxe 15 51 $6.00 $7.00 $9.00 $12.00 
Rt. # 4,Chippewa Falls 8.00 twin 
U.S. 53 N of E.C. 

Motel Eau Claire 29 75 $7.00 $11.00 $12.00 $14.00 
Rt. #1 
U. S. Hy 12 

Motel 53 8 34 $5.00 $6.00 $9.00 $10.00 
Rt. # 4 
U.S. 53 Nof E.C. 

Northward Court 15 62 $5.00 $7.00 $9.00 $12.00 - 
Rt. # 4,Chippewa Falls & 6.00 8.00 twin 
U.S. 53 N of E.C. 

Scott's Motel 10 32 $5.00 $6.00 $8.00 $10.00 
Rt. # 4, Chippewa Falls 
U.S. 53 N of E.C. 

Starlite Motel 10 22 $6.00 $7.50 
Rt. # 3 & 6.50 
U.S. 12 W of Junction 

Tork's Motel 10 26 $4.00 $5.00 $7.00 $88.00 
Rt. # 2 6.00 twin 
Wace 12 Wot 2G, 

Westgate Motel 16 Oo $5.00 $7.00 $8.00 $ 9.00 
Rea SS 

Hy 12 & Cameron St,



HOTELS 

Hotel Hotel Hotel Inn 
Eau Claire Edwards Commercial Hotel 
S. Barstow Galloway St. N. Barstow 678 Wis. 

Single 

With Bath $4.50 & up $4.00 & up $4.00 & up $3.50 

Without Bath $2.75 & $3.50 $2.50 & up $2.50 
$3.25 

Double - 

With Bath $7.50 & up $6.60 & up $6.00 $6.00 

Without Bath $5.50 & up $5.25-Share $4.25 $4.50 
Bath 

Twin Beds 

With Bath $9,00 & up $7.00 $7.00 $7.00 
{ 

Without Bath | $6.00 $5.00 $5.00 

MOTELS (Continued) 

Name Units Capacity C1 2 23500 eee 

White House Motel 25 66 $7.50 $9.00 $12.00 $14.00 
Washington Heights & 8,00 10.00 
U.S. 53 12,00 twin



as = : 19th May, 1959 se 
2 Dre Me Me Leighton 3 : = : s 

eS 611 4%, Pennsylvania Ave. ‘ : 
: Urbana, Tilinois > 

Desir Dr. Letightont = 
: ft have been slow writing you about the 

Ee radiocarbon dates in the mimeographed fourth list of the Yale 
es laboratory. 1 was very tired and sleepy after we returned from ~ : 

_ Ran Glare and so let things slide. 

1 Gareful reading of the list shows no dates fvom TLlinofe. . 
he only two which may interest you are Y=488 which is a rerun of ; : 

_ the old 6419 whieh was 90 fer off that it cast much doubt on 
Z : the entire method, It is now civen as 11,280 4 300 yeq rs z 

which is mugh more in line with the results given in my 1957 : 
ic os 6 As you remarked 4% shows that 

tory errors were larege in eariy tests and sugsests : 
that many more need redoing. I sent thi sample in and so cot a 

: report, : ; 

The other sample 4s Y=572, Woodville, “4s. givon at 30,6504 ‘ 
: 1640 years. ‘his sample came from a cut‘on the Omaha railroad : 

and was collected by the late Samuel Weidman, “his and the 
log found by Black are driftwood and could be much older than 
the t411 they are in. : 

= We had & good trip home and arrived about 5. : 

aks _ Sinceroly yours, Se = 

s y \ : : 2 3
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i Report __- Application of stratigraphic classification : 

: end nomenclature to the Quaternary 

introduction 

Preparatory to drafting a revision of the Stratigraphic Code (Ashley, 

aud others, 1933) the Commission has published a series of reports on the 

nature, ugege, and nomenclature of different cetegories of stratigraphic 

and geologic-time wits. 

Two categories of rocks having peculiar problems of classification and 

nomenclature are these of the Precambrian and the Quaternary. A discussion 

of the nature, usage, and nomenclature of time-stratigraphie and geologic-time 

waite with respect to the Precambrian has been published (American Commission 

Report 3, 1955). 

in 1955 the Commission established « committee on Pleistocens, consisting 

of J. E. Armstrong, R. K. Deford, 4H. N. Fisk, R. F. Flint, J.C. Frye, (chairman, 

1955-1957), R. P. Goldthwait, J. F. Lance, and G. M. Richmond, (chairman, 1958), 

s with the expressed cbjective of collecting opinion on problems of classification 

and nomencisture In the Quaternery and sutmitting reports thereon. The present 

Yeport discusses the application of stratigraphic and certain other kinds of 

classification and nowenclature to the Quaternary. 

Statement of problems 

That the principles of stratigraphic classification and nomenclature 

applicable to Paleozoic, Mesozoic, and Tertiary rocks should apply equally 

to those of Quaternary age might seem to require no special explanation. 

Yet, owing to long accustomed habit, the treatment of the Quaternary in 

North America has differed in several respects from that accorded older 

rocks, and ie in fact so endorsed by the existing code (Ashley, end others, 

1933). , 
1 

fe
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The abundant stratigraphic record available from Quaternery deposits, : 

the eaee of interpreting genesis and environment of origin, and the : 

opportunity of observing active processes of deposition, erosion and j 

weathering in nature would suggest that the Quaternary stratigraphic record 

should be easily classified. But this very sbundance and variety of 

available data from the short span of Quaternary tims has proven, except 

for local areas, a deterrent to correlation and to the development of | 

inter-regional chronclogy by the methods applicable to older rocks. 

Two important factors lie behind this difficulty. The first is the | 

problem of physical correlation of the deposits themselves, owlng primarily 

to their commonly thin and discontinuous nature eas originelly deposited, 

the extent - which they heve been eroded, the variety of their genesis, the 

similerity of like genetic units of different age, and the leek of fossils 

diagnostic of age differences. 

The e¢cond factor, a direct consequence of the firet, is the preblem 

of determining time-parallel boundaries, by which time-stratigraphic and 

@eclogic-time wiite may be defined, in rocks that contain but few widespread 

time-parallel lithologic markers » end whose ¢conteined fosasile appear to lack 

abundant critical differences in verticai range. 
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E tsa veoult of these tvo inherent difficulties. host of substitute ay 

and net alvays reliable eriterie here ‘Seen developed for both the, — 

= correlagion of reck-strevigrashie wits end the definition of ee 

| timp-stratigraghic wits. For- exemple glsetal deposits in the Reeky : 

. © ets ere been correlated vith Ge Wiscousts, wevely because they | 

_. appear to de Pelotively youthful in eppearence and tw represent the lest a 

extensive glaciation in the region; the standard ¢ine-stratigrepate ; ; 

E acb@ivisieus of the Fieibtecens in orth fmarica ave defined even 

(= Lithologie wits euch os tA12 sheets end gravel Gepenite, chose boundarics, 

; exeeut over relatively ewall aress are nob time-parallel. The boundary 

= between the Pisistecens and Reeent (Helecess). has pecn. variously placed: 

; on a faunal besis, at several different uneonformities, end at localities 

marking eppeint in the recession ef the lest glaeciotion. = 

; Inevitebly, in treatiug the Quoternary as "se thing apart” the 

2 definition and weege of stratigraphic nowsneleture has proceeded somevhat 

E 6sfferentiy from that for older reeks. The term stage was fox many years . . | 

- epplied 25 ¢ "Pleistccens gubdivision of formations, rank” (Ashley, and : 

= etek 1933). Heues of orpheiogic wits nave been applied to reck-units 

= : without redefinition, as beve also nemss of biestratigraphic units, on : 

An general, « Gibar Gictinction hax not been netutaioet wee stratigraphic 

oe unite end other kinds of geolegic units. —



In the following paragraphs stratigraphic and certain other kinds of 

geological classification and nomenclature os defined by the commission er 

in the publications cof individual workers fer use in the elder parts ef the 

geologic celumn are discussed with respect to their possible and, it is 

heped, legical application to the Quaternary. Certain suggestions are alse 

made fer the selutien of classification preblems that are primarily peculiar 

te the Quaternary. 

Stratigraphic unite 

Stratigraphic units have been defined (American Commission, Report 2, 

1952, p. 1628) as "divisions of the recks ef the earth's crust which in 

& general way peraliel the stratification ef these recks", and different 

kinds of stratigraphic units are no lees mumereus than the eriterie by 

which recks mey be differentiated stratigraphically. Three bread categerics 

ef stratigraphic wiite have been defined: reck-stratigraphic (American 

Commissien, 1956), time-stratigraphic (American Cemmissien, 1952), and 

bie-stratigrephic (American Commission, 1957). A feurth category, 

soil-stratigraphic, has recently been suggested by Richmend end Frye 

(American Commission, Nete 19, 1957). Stratigrephic wits, such as the ‘above 

er any athand based en characteristics of the rocks themselves, ere clearly 

set apart (American Commission, 1952, p. 1628) frem ether kinds ef geelegic 

units, such as geolegic-time units, which are net ef themselves units of 

veck. This distinction between stratigraphic or material reck classification 

and ether kinds ef classification should be made equally clear when dealing 

with the Quaternary.



Rock-stratigraphic units 

Rock~-stratigraphic units are divisions of rock, defined by observable 

physical features, primerily gress or syscific lithologie and mineralogic 

characters; they are concordant or discordant natural bodies with arbitrarily 

chesen, discernible boundaries, which may be placed at sharp contacts or 

within a sone of gradation (American Cemmission, Repert 4, 1956). 

Fessil content, concepts of time (whethsr geologic or abselute) and 

inferred geelegic history preperly play no part in defining reck-stratigraphic 

units. Rock-stratigraphic unit beundaries commonly de net coincide with 

biestratigraphic wiit boundaries end, vhere they do, the units should be 

independently defined. Radiecerbon dates should net define reck-stratigraphic 

unite. Lithelegic markers that are alse time parallel, such as ash beds, 

may define reck-stratigraphic unit beundaries, but the fact that they are 

time markers should net be a facter in the definition. As is commonplace 

in Quaternary depssits, "the accumulation of material assigned to a 

perticuler (reck) unit may heve begun earlier in some localities than in 

ethers, and may heve ended seoner er issted lenger in different places; : 

also, removal of reck material by eresien may (have) reduce({d) the span 

of the unit" (American Commission, Report 4, 1956, p. 2005). Reck-stratigraphic 

wnit definitions shevld thus be independent of time cencepts. 

The merphelegic character ef e reck-stratigraphic wit may be a 

facter in ite definitien, but should be subsidiary te the character of 

the reck itself. The same geographic neme may be applied to a 

reck-stratigrapiic wit and te its censtructienal ferm, but each should 

be defined separately. 
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The recognized ranks of rock-stratigraphic wsite, in decreasing order 

of magnitude, are: greup, formation, member, lentil end tengue, and bed. 

Of these, the formation is the fundamental unit and units of tees than 

menber rank eucacediy are not includsd in formal classificatien. Application 

i of these wiits as defined in American Commission Report i (1952, p. 2006-2007) 

s to Quaternary deposits is urged. In particular » the term formation er the 

litholegic Gesignation of a named vock-stratigraphic unit (i.e. Wiscensin 

111) should be applied instead ef the leose and impreper use of the term 

stage, still feund in some reperts. : 

Definition ef new Quaternary reck stretigraphic writs that ere te 

receive a fermal neme sheuld include all infermatien suggested in Repert + 

(American Commission, 1956, p. 2011), ineluding: (1) the name and lecation 

- ef the geegrephic featwre frem which the walt is to be named, (2) the 

epecific lecatien ef the type action, (3) facte leading te discrimination 

of unit, (4) a complete description ef type sectien er sectiens, giving 

impertent identifying features, lithelegy, end centact relstiens, (5) criteria 

: fer age, (6) sbservations en serial extent and correlation, (7) a statement 

of intent te intreduce and establish a new name. In this connection it 

showld be pointed out thet meny existing and widely weonertcad nensd 

reck-stratigraphic units ef the Quaternary have never been adequately 

defined. The importance of adequately defined reck-stratigraphic wnits is 

basic te the framework ef stratigraphic knowledge, especially te the 

cerrelatien ef reck umits in terms ef time. Suggeatiens fer redefiniticn 

ef reck-stratigraphiec wits ere given in Repert 4 (American Commission, 1956, 

P- 2013). 

6 
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Time-stratigraphic units 

The primary application ef time-stretigraphic classificatien ie in 

the local cerrelation of strata in terme of geologic time. Thus, 

"time-stratigraphie wits are material wits, each ef which comprises all 

rock formed in an interval of geolegic time defined by the beginning and 

ending of the depositien or other made of origin ef those recks contained 

in the type section or otherwise designated type ef wit". "Time-stratigraphic 

units differ fundamentally frem all other kinds of stratigraphic mits in 

that their boundaries are net dram on physical properties but are based 

on geologic time, i.e., they are isechrenous surfaces" (American Conmission, 

Repert 2, 1952). Formal ranks ef time-stretigraphic wits are system, series, 

and stage, as defined in Repert 2 (American Commission, 1952). The stage 

is the fundemental werking mit in lecai time-stratigraphic cerrelation. 

Flint and Mesre (American Commission, Nete 5, 1948) have pointed out 

that the term stage has been used in & cenflicting and divergent sense in 

seme reports desling with the Quaternary and that, in fact, such useage is 

recognized by the existing cede (Ashley, and ethers, 1933). Stage hes alse 

been Isosely used in a reck-atratigraphic senee as, for exemple, in 

‘describing @ lecal sequence ef reck-stratigraphic unite witheut implication 

of cerrelatien. The Cemmissien has endersed use ef stage as & time-stretigraphic 

term (American Cemission, Repert 2, 1952) in confermity with the usage 

adepted by the Sth Internatienel Geelegic Congress (Faris, 1900) (Renevier, 

1901). Use of the term substage es a subdivision of a stage has been 

vecemmended (American Commissien, Repert 2, 1952). 
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The boundaries of time-stretigraphic wits sheuld be based on objective 

criteria thet are eas nearly time-perallel as possible. For purposes ef local 

correlation ef Quaternary strata such criteria include faunal zone boundaries, 

pollen zone beundaries, petrographically distinctive ash beds, eustetically 

controlled marine shoreline end asseclated shore deposits not affected by 

subsequent crustal movement, the termine] depesits ef a glacier, solls whese 

ready identification and regional extent qualify them es time markers, {tdentifiable 

seguence of vaerves, and in seme instances archeolegic cultwral levels. i 

Radiecerben dates keyed te a well defined reck-stratigraphic unit at a type 

lecality serve as a meens of dating it in terms ef absolute (physical) tine, 

but do net define it as a geclegic time-stratigraphic mit. Climatic 

change inferred from litholegic changes in the stratigraphic succession 

have been extensively employed as a basis fer defining tine-stratigraphic 

wits. However, many lithelegic boundaries sre mewn te trensgress time 

signifieantiy! » and ethers may not be valid as time-parellel markers for 

_/ The discordance between time and reck in Quaternary deposits is 

strikingly illustrated by radiecarbon dates from a till sheet in Chie. 

These range from ebeut 27,500 years in nevtherly expesure te 18,000 years 

at the terminal moraine, a difference in age of about 9,500 years in the 

tep of the same till sheet across a distence of appreximately 200 miles 

(Goldthwait, persenal commmication). It is thus prebable thet a greater 

span of time is transgreseed by the surface ef the depesit than acress ite 

thiclmess at any peint. s 

mere than shert distances. The fect thet few ef the above criterie are 

reliable time herizens for inter-regional time-stratigraphic correlation is 

8



evidenced by the many divergent attempts to correlate the se-callied standard : 

stages of the midcontinent erea with these of other regions, and poses one 

of the most difficult problems fer the Quaternary stratigrepher. 

Where a stage is defined formally in combinatien with 2 geographic 

name, the Commission has suggested that the initial letter sf stage be 

capitelized (American Commission, Repert 2, 1952). In additien, it is 

recognized that innumerable time-stratigraphic units of lecal significance 

may else be usefully empleyed and infermally nemed fer purposes of lecal 

tine-stratigraphic cerrelation. In 1952, a plurality of opinien received 

by the Commission favored designating such units as stages or substages, 

but with the initiel letter e emll s. Mest named stages ef. the Quaternary 

have been defined with this useage. However, those defined on the boundaries 

ef till sheets and intervening interglacial depesits er sells prebably 

g transgress tae and therefore should probably net be considered tine-stratigraphic 

unite. 

Where a time-stratigraphic unit is given the seme name as its 

cerrespending reck-stratigraphic mit, care shewld be taken te indicate 

whether the time-stratigrvaphic unit is based en the time of depesition 

of the type section of the reck-stratigraphic wit er en the entire scepe 

of time embraced by that reck-stratigraphic wit. 

Biestratigraphic wnits 

"Biestratigraphic wits are bodies of rock strata which are 

cherecterized and unified by features ef their centent of fessils.” 

"The general basic wit in biestratigraphic classification is commonly 

knewn as a zene.” (American Commissien, Repert 5, 1957). Zenes are nemed 

fer a characteristic fessil. 

9



Quaternary biestratigraphic units ere distinguished on the same basis 

as those of older parts of the colum. It need only be emphasized that 

though biostratigrarhic unit boundaries my coincide with both 

rock-stratigrapiic anil time-stratigraphic wit boundaries, care should 

be taken net to apply « feseil name te a time-stratigrephic wit without 

proper redefinition at a type lecality; ner te treat biestretigraphic units 

es if they were rock- or time-stratigraphic mits. The upper and lewer limits 

of fossil zones are, however, among the mst reliable means of defining 

time-stratigraphic wit boumderies. The three vertebrate faunal zones 

tentatively recognized in North America appear to be the only jevaniy 

availeble, reliable basis for defining time-stratigraphic steges for the 

Pleistocene of this continent, though pollen zone boundaries show 

considerable promise of serving to define potential time-stratigraphic 

units in late Pleistocene and Recent (Holocene) deposits, as they have for 

Many years in Europe. 

Soil-stratigraphic units 

It has recently been recommended (Richmond end Frye, 1957) that 

ancient soils in the gsclogic colwm be given formal status es 

"soil-stratigraphic” unite distinct from both rock-stratigraphic units 

and pedologic classification units. ‘The recommendation has particular 

application to the Quaternary columm in which numerous soils have been 

recognized as distinctive and important stretigraphic markers. 
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Because a soil is a layer of residual aiteration or weethering products 

formed in large part from, and in, diverse pre-existing rocks it cannot of 

iteelf be considered a rovl-atraticrasets mit. Thus distinctive 

classification eppears justified, the sole rank or working unit being 

simply a soil. Names of soils should be chosen and defined in accordance 

with the rules of nomenclature that govern the naming of rock~-stratigraphic 

units . 

The use of soils either as time-stratigraphic units or as markers of 

time-stratigraphic unit boundaries appears to hold some promise, as many 

soils are readily identified and essentially time-parallei over large 

regions. 

Other kinds of geologic wits 

A number of kinds of geologic unlte useful to stratigraphy, but not 

of themelves stratigraphic wits, heve important application to the 

Quaternary. Among these are geologic time wits, absolute (physical) 

t4ne wnits, morphologic (ghystogragnic) wits and possible varieties of 

climatic or environmental units such es gilecial and interglacial units, 

pluvial and interpluviel units, wite based on inferred or caleulated 

changes in temperature, eustatic sea level and fluctuations in snowline, 

tres lines, the fluctuations of lower limi: of frost action, and the like. 
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Geologic~-time units 

Geologic-time wits ere net in themselves stratigraphic wits, but 

are framed in terms of time-stratigraphic wits. ‘Therefore e geologic-time 

unit comprises the time necessary for the formation of the rocks included 

in its corresponding time-stratigraphic unit” (American Commission, Report 2, 

1952). Ranke of geologic-time classification appliceble to the Quaternary 

are: period, epoch, and age, corresponding reapectively to the 

tine-stratigraphic units: system, series, and stage. Though the term 

subage has been locally applied, and might have widespread usefulness as a 

subdivision of an age, especially for the Quaternary, the Commission has 

recommended (1952, p. 1936) that the word time be used informally "for 

@eologic-tims divisions corresponding with wits smaller than a stage, such ' 

as a substage.” Fiether, subags has not been recognized by the International 

Geologic Congress which in 1900 adopted the term phase for a time mit 

sueller than an ege (Renavier, 1901). Fhase, however, hes received almst 

no acceptance in North America. 

As the Quaternary period conteins but two epochs, the Pleistocene and 

the Recent (Holocene), the common working wit of gsologic time is the 

age, defined from a stage. Some ages of the Quaternary are defined from 

stages that are bounded by faunal zones which appear to have inter-regional 

value as time-stratigrephic wits, at leest in the middle latitaies. Other 

ages in the Quaternary have been defined from stages whose boundaries ere 

drawn from lithologic evidence of climatic change in the deposits. As has 

been pointed out, such a boundary is apt to trensgrese time significantly 

with changes in letitude, altitudes, end other environmental factors, thereby 

limiting its value as a time-parsllel horizon suitable for defining a stage | 

or age in the sense adopted by the International Geological Congress 

(Renevier, 1901). | 
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The naming of geologic-time units has been discussed by the Comission 

(Report 2, 1952). ‘The name of an age is commonly the sams as thet of the 

etege from which it is defined, the stage in twrn being named either for 

the rock-stratigraphic wit from which it is defined or efter a previously 

unused geographic neme of a feature at or near the type locality. "The 

International Geological Congress (Paris, 1900) recommended use of the 

adjectival endings--an or ian for the names of stages end ages, and most : 

of them are wiiversally Imown in thie way (as Bejociean Stage, Bajocian Age). 

it is also permissible to use simple geographic namss withowt specisl 

endings in neming stages and ages (as Chemmg stage, Chemmmg ages) provided 

ambiguity is avoided.” 

Absolute (physical) tims unite 

The advent of rediccarbon dating has made available to students of 

the Quaternary @ much more eccurate means of dating than ie currently 

aveilable for older parts of the geologic colum. Radiocarbon dates are 

@ msasure of absolute, physical, or calendar time and are commonly 

expressed in years B. P. (Before present, i.e., date of anslysis). : 

- Rediccarbon dates are a valuable means of releting rock-stretigraphic pss 

tims-stratigraphic and geologic-time wits to absolute time. In places, 

where radiocarbon dates can be keyed to the boundaries of a readily 

identified rock- or time-stratigrephic units, they serve to describe such 

units in terme of absolute tims. Care should be taken, however, not to 

define a geologic time-stratigraphic unit in terms of absolute time, and 

conversely not to epply the terms age (in a geologic tims sense) or stage 

(in @ time-stratigraphic sense) to unite defined on the basis of absolute 

tine. 
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' Climatic- or eavironmental-time wits 

Common usage of the terms glacial stage and interglacial stege in 

reports on the Quaternary reflects the long continued custom of defining 

stage boundaries on the assumption thet lithologic changes from which 

climatic change can be inferred are essentially time parallel. That such 

rock boundaries trensgress tims over more than very local areas is however, 

an accepted fact. Yet, the concept of alterneting glacial and interglacial 

intervals whose duretion varied more or less uniformly with latitude, altitude, 

end ether environmental factors is as important to an understanding of the 

Quaternary ee a comprehension of the time element involved in the edvances 

and recessions of epicontinental seas is to the Paleozoic and Mesozoic. 

These wedge-shaped wiits of geclogic time represent the duration of a 

particular climate or environment with respect to its gecgraphic distribution. 

At least for purposes of the Quaternary such climatic or environmental 

time units might simply be designated as intervals, and named informally after 

the geographic name of the Lithologic wit from which they are defined. 

Thus, for example, the Keneas glacial interval (or glaciation) would 

represent the tims of deposition of the Kansas Till which lasted longer 

at northern latitudes than st southern. The Yarmouth interglacial interval 

would represent a time of soil-formation or climatic amelioretion which 

lasted longer at southern letitudes than at northern. Similar treatment 

might be accorded pluvial and interpluvial intervals, thermal intervals based 

on inferred or calculated tempereture changes, and other such climstic or 

enviroumenteal intervals. In this manner, the existing widely recognized 

geographic nomsncleture currently epplied to stages of the Quaternary defined 

on time-transgressive lithogenetic boundaries could serve a useful purpose 

in the correlation of climatic events without misunderstanding or misuse of 

the time-parsllel concept implied by the term stage. 2 

14h



Morphologie (physiographic) wits 

Morghologie or physiogrephie wits, defined in terme of surface forms, 

have great significance and utility in studies of the Quaternary. Such a 

unit is, however, a surface--elther depositional or erosional--not a body 

of rock, and therefore cannot be a stratigraphic uit and should not be 

used with stratigraphic implications. in thie connection, the stratigraphic 

code {Ashiey, and others, 1933) and the Commission (Report 4, 1956) have 

indicated thet the term mraine my be used in ea formal sense, i.e., Cary 

Moraine, both as a morphologic wnit and as a rock-stratigraphic unit. 

Despite common prectice to this effect, it is suggested that such dual 

formal use of @ word is confusing, even where adequately defined. The term 

moraine should be reserved for the morphologic unit and the terms till or 

drift for the rock-stratigraphic wit. 
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A g@@ographic name that has besn applied by definition to a morphologic 

unit should not, without adequate redefinition, be applied to the associated 

rock-stratigraphic unit, and even then in meny instances caution should be 

exercised. For example, a constructional form and its associated 

rock-stratigrephie unit might logically have the same geographic name. 

However, what of erosional forme end rock-stratigrephic units on which they 

are cut or which ovarlie them? In figure la the question arises whether the 

same geographic nama could apply to any of the lettered wits; the strath or s 

erosion surface (A), the rock-stretigraphic uit (8B), the constructional 

surface (C}) of the rock-stratigraphic unit, or the erosional scerp (D) 

cut across rosk-atrebigraphic unit (B) te some depth into bedrock, thus 

forming the terrace (C-D). In figure lb can a geographic neme that has been 

applied to the terrace (A-B), which includes the constructional surface (A) 

of rock-stratigraphic wit (C) and the erosional scarp (B), also be applied 

to either or both of the rock-stratigraphic unite (C and D) across which 

the scarp of the terrace is cut? These and similar problems can rarely 

be answered categorically. Each should be judged on its own merit with 

emphasis centered on clarity of meaning, and on which units, 4f any, 

actually require formal nomenclature. 
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MORRIS M. LEIGHTON 

611 WEST PENNSYLVANIA AVENUE 

URBANA, ILLINOIS 

August 11, 1958 

Dr. Fred H. Thwaites 
41 N. Roby Road 
Madison 5, Wisconsin 

Dear Fred: 

A majority of those to whom I sent my 
multigraphed letter of June 2+th have replied 
stating in effect that they favored the 
suggestion of holding a meeting of glacial 
geologists who are familiar with the classic 
area. A few who have not replied may still do 
so since Gerry was late in mailing his report. 

Some have suggested that we have an earlier 
meeting than the St. Louis date, and that it be 
held in Chicago, the center of glacial studies 
over the years. 

Can you attend a meeting in September in 
Chicago? Do you have a preference for any of 
the Saturdays in September? Time? Your prompt 
reply will be appreciated, also any suggestions 
you have, regarding the agenda, etc. 

It would be desirable for everyone to be 
prepared to discuss Gerry's preliminary report. 

Cordially yours, 

Morris M. Leighton



From DR. M. M. LEIGHTON 
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MORRIS M, LEIGHTON 
611 West Pennsylvania Avenue 

Urbana, Illinois 

June 24, 1958 

Ernst Antevs Paul MacClintock Robt. P. Sharp 
E. T. Apfel oa i Wm. D. Thornbury 
J Harlen Bretz W. M Melhorn A. C. Trowbridge ' is 
Charles NW. Brown Louis L. Ray Wm. J. Wayne F. TV. Huvradce 
G. E. Ekblaw Robt. V. Ruhe H. B. Willman 
Chauncey D, Holmes Robt. Schneider H. E. Wright, Jr. 
Laurence M. Gould Paul R. Shaffer Jas. H. Zumberge 
Jack L. Hough 

Dear Colleagues of the Classic Pleistocene Area: 

Some time ago, Gerry Richmond, Chairman of the Pleis- 
tocene Committee, American Commission on Stratigraphic 
Nomenclature, was good enough to send me a preliminary 
draft of a report on "Application of stratigraphic class- 
ification and nomenclature to the Quaternary" for my read- 
ing and comments. A copy of my comments of June 2, 1958 
and of subsequent correspondence with Gerry are herewith 
enclosed, with his ready consent, 

I felt obliged to dissent from the report in its pre- 
‘ sent form for the reasons stated, one being that the recom- 

mendations made are those of a committee composed of per- 
sons who, in the main, represent areas of research that 
are marginal to or remote from the classic glacial drift 
area of the world. The omission of representatives from 
this source area of the North American classification moves 
me to rise to a point of order. The point of order is that 
this committee to whom is entrusted the high charge of 
formulating an annotated classification, designed to pro- 
mote scientific inquiry and documentation, should be re- 
presentative of all of the various geographic areas, in- 
cluding of course the area where much of the basic evi- 
dence is so clearly portrayed, To have it otherwise is to 
defeat the aims of the committee. 

I suggest that we who appreciate from our research 
the basic importance of the classic area to any classifica- 
tion of the Pleistocene, consider meeting for group consid- 
eration and expression dn connection with the meetings of 
the G. S. A. at St. Louis in November. In case you favor 
this suggestion, and the reason for it continues, I shall 
proceed with the arrangements, consult with some of you
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regarding the planning and the agenda, and inform you as 
soon as possible. Please indicate the earliest date that 
you could attend. Our meeting should precede the other. 

In closing I wish to reiterate what I said in my 
comments of June 2nd, that the preliminary report has its 
fine points. I doubt if anyone opposes a careful study 
of the present classification or any change if it will 
more effectively promote the science, The change that is 
most needed right now, however, is to correct the organi- 
zational shortcomings of the Committee, 

I shall appreciate your suggestions if it appears to 
you that any person who qualifies has been omitted from 
my list. 

Sincerely yours, 

Morris M. Leighton 

P. S. Gerry plans to send each of you a copy of the pre- 
liminary report, 

Ce. for the information of 
Gerald H, Richmond 

Chairman of the Pleistocene Committee 
John C, Frye 

Chairman of the Commission 

Enclosures



American Commission on Stratigraphic Nomenclature 

Nov. 1957-Nov. 1958 

Manuel Alvarez, Jr. SGM John C, Frye, Chairman AASG 

M. N. Bramlette AAPG Charles B, Hunt USGS 

Lewis M. Cline GSA Kenneth E, Lohman USGS 

Carle H. Dane USGS Ernesto Lopez Ramos AMGP 

Ronald K, DeFord* GSA Raymond C, Moore AASG 

Jesus Ruiz Elizondo Mexico Grover E, Murray AAPG 

Charlies Deiss AASG Louis C. Sass AAPG 

R. J. W. Douglas GSC C. H, Stockwell GSC 

Hans Frebold GSC Harry E. Wheeler GSA 

*to be replaced by John Rodgers after Nov. 1958 meeting. 

Pleistocene Committee 

J. E. Armstrong R. P. Goldthwait 

R. K. DeFord J. F. Lance 

H, N. Fisk Wm. C. Putnam 

Rofo lint G. M. Richmond 
Chairman, 1958 . 

C. Bertrand Schultz is Chairman, S. V. P. Pleistocene Committee.



MORRIS M, LEIGHTON 
611 West Pennsylvania Avenue 

Urbana, Illinois 

June 23, 1958 
COPY : 

Dr. Gerald M, Richmond 
Chairman, Committee on Pleistocene American 
Commission on Stratigraphic Nomenclature 
c/o General Geology Branch 
U. S, Geological Survey 
Denver Federal Center 
Denver, Colorado 

Dear Gerry: 

Having considered yours of June 16th, I 
do not question your desire to be fair, but 
am concerned that apparently you do not plan 
action on one essential. 

If any importance is to be attached to 
the matter of classification, which to me is 
significant; if it is good scientific practice 
to explore with informed students in all areas 
before deciding what viewpoints shall govern-- 
then you must give precedence to the matter of 
correcting the organizational shortcomings of 
your committee; this before you consider hav- 
ing a "hearing," with the potential partici- 
pants from the classic area sitting on the 
side-lines, 

Later, I note, you expect to have some- 
one from this area placed on the small final 
committee to share responsibility for the ul- 
timate report along already-determined lines, 

I hope that I have misunderstood and that 
you can extend the necessary assurances, In 
the meantime I am writing my associates, at- 
taching copies of our correspondence. Here- 
with is a copy of my letter to them which 
contains their names, and I would appreciate 
it if you would forward each of them a copy 
of the preliminary report that you sent me.



Dr. Gerald M, Richmond 
June 23, 1958 
Page 2 

If we have a meeting in St. Louis it should 
precede yours as matters now stand. 

Sincerely yours, 

Morris M, Leighton 

Ene iosure



UNITED STATES 
(Seal) DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
Geologic Division 

Denver Federal Center 
Denver, Colorado 

COPY June 16, 1958 

Air Mail 

Dr. ilorris NM, Leighton 

611 Vest Pennsylvania Avenue 
Urbana, Illinois 

Dear Morris: 

Your letter of June 11 catches me at work on the ACSN Report, 
and I am delighted to learn that you still have the problem in mind. 

It seems to me that if the report is to be of any v-lue to the 
profession, that it would be well to iron out as many points of known 
disagreement as possible in advance of publication. I would not want 

my name to appear as chairman of the Report, knowing that you and others 
were dissatisfied. Furthermore, I have no desire to take part in any 
controversy in print. 

I agree fully with you that haste is not a factor and, although 
the Commission has expressed a desire to have the report this fall, I 
would be glad to defend deferrment on the grounds that a substantial 

disagreement remains to be worl'ed out. 

Therefore, if you are considering accuainting your colleagues 
with what you have written me, I would like egain to invite each of vou 
to meet with us in St. Louis to fully discuss the manuscript, with the 
idea of revising or rewriting such parts as may seem necessary as a 
result of these discussions. 

Naturally, I would want to name one or more to membership on 
the committee to take part in any rewriting that appears necessary, and 
to share responsibility for the report with the rest of us. 

If you will forward me a list of those interested in this 
proposition I will be glad to send to each a copy of the report and an 
invitation to attend a discussion in St. Louis, At that time selection 
of one or more to participate in further work on the Report can be 
mutually arranged. 

Your request to enclose a copy of my letter of June 2, 1958, 
and of this letter also if you will, is much appreciated. 

Sincerely yours, 

(Signed) Gerry Richmond 

Gerald M, Richmond 
Chairman, Committee on Pleistocene 
American Commission on Stratigraphic 

Nomenclature



MORRIS M, LEIGHTON 
611 West Pennsylvania Avenue 

Urbana, Illinois 

June 11, 1958 : 

COPY 

Dr, Gerald M. Richmond 
Chairman, Committee on Pleistocene American 
Commission on Stratigraphic Nomenclature 
c/o General Geology Branch 
U. S. Geological Survey 
Denver Federal Center 
Denver, Colorado 

Dear Gerry: 

I am considering acquainting my colleagues 
in the classic area with what I have written 
you, and in case you have no objections I 
shouid like to enclose a copy of your ietter 
to me of June 2, 1958. Kindly let me know if 
this would be satisfactory to you. 

Sincerely yours, 

Morris M. Leighton 

MML: jp



MORRIS M, LEIGHTON 
611 West Pennsylvania Avenue 

Urbana, Illinois 

June 7, 1958 

COPY 

Dr. Gerald M, Richmond 
Geologic Division 
Denver Federal Center 
Denver, Colorado 

Dear Gerry: 

I thank you for your letter of June 2 
and for your own gracious invitation to join you 
and your Committee in your review of the report 
at St. Louis next November. 

I regret that I must decline for cogent 

reasons. This decision is unavoidable under the 
circumstances that have attended the selection of 
the Pleistocene Committee, and in view of the 
opportunity now lost for representatives of the 
classic area to participate in the preliminary 
discussions so necessary to the determination of 
viewpoint and content of the report. As matters 
now stand I feel obliged to await the publication 
of the report at which time I can best judge its 
merits and shortcomings from the standpoint of 

the science. 

Sincerely yours, 

(Signed) Morris M, Leighton



UNITED STATES 
(seal) DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
. Geologic Division 

Denver Federal Center 
COPY Denver, Colorado 

June 2, 1958 
Air Mail 

Dr. Morris M. Leighton 
611 West Pennsylvania Avenue 
Urbana, Illinois 

Dear Morris: 

Thank you for your letter and pertinent comments on the 
Pleistocene Committee's proposed report. I have felt the lack of some- 
one from the classic area on the committee, but until now have not been 
in a position of choice, The present group who are writing this report 
include J. E. Armstrong, R. K. DeFord, H. N. Fisk, R.F, Flint, J. C. 
Frye, R. P. Goldthwaite, J. F. Lance, W. C. Putnam, and myself. As 
chairman I am both entitled and delighted to ask you to join us in our 
review of this report at St. Louis next November. If you do not feel 
up to this, I would be glad to invite Trow. 

I have been advised that the function of this committee ex- 
pires with the completion of this report and that final writing of that 
part of the stratigraphic code dealing with the Quaternary will fall to 
another group named by Ray Moore. This second group, includes R.F. 
Flint, C.B.Hunt, W. C. Putnam, C. B. Schultz and myself (chairman). 
Again, I note the absence of mid-continent personnel, but in this in- 
stance, I could only suggest additional personnel to Ray. 

That your viewpoint with respect to the objective of the 
report -- to bring the treatment of Quaternary stratigraphy into line 
with that applied to the older parts of the column -- is apparently the 
opposite of my own and of that of others on the committee makes it im- 
perative that it be given due consideration. I am sure you are not 
alone in your views and though the comments received from about fifty 
critics suggest that we are satisfying the majority of those working in 
the field, I would prefer that others have the opportunity to express 
their views fully in advance of publication. 

I am sorry that I could not attend the Friends meeting in 
North Dakota and talk these matters over with you at first hand. 

With warmest personal regards, 

(signed) Gerry Richmond 

Gerald M, Richmond



MORRIS M, LEIGHTON 
611 Vest Pennsylvania Avenue 

Urbana, Illinois 

May 29, 1958 

Dr. Gerald M. Richmond 
Chairman, Committee on Pleistocene American 

Commission on Stratigraphic Nomenclature 
c/o General Geology Branch 
U. S. Geological Survey 
Denver Feceral Center 
Denver, Colorado 

Dear Gerry: 

Herewith are my comments. I have made 
notes on the copy that you sent me and trust 

that I may keep it. 

I had hoped to see you on the North Da- 
kota trip. 

Sincerely yours, 

M, M. Leighton



In response to Richmond's 
request of 4/25/58 " May 29, 1958 

COPY 
Comments on Proposed Report on 

"Application of Stratigraphic Classification 
and Nomenclature to the Quaternary" 

I regret that I must dissent from this report in its 

present form. It urges that the same pattern of strati- 

graphic classification and nomenclature be applied to the 

Pleistocene as has been heretofore worked out expressly 

for the older rocks; and this to be done under the auspices 

of a committee who, in the main, represent by their research 

areas marginal to or remote from the classic glacial drift 

area of the world where the present classification was 

evolved, 

Reputable as these geologists are who compose the 

present Pleistocene committee, authorities though they 

be in the fields of their research, none of them has 

that source of intimate knowledge of this classic area so 

necessary to an appraisal of some of the points involved. 

On the other hand, none of their professional colleagues 

who do have extended knowledge of the area has been given 

speaking voices in the Committee, 

According to the report published in the A.A.P.G. 

Bulletin, v. 38, p. 1334-1335, 1954, a committee on Pleis- 

tocene Classification was first established with R. C. 

Moore in charge. Its membership later included able workers 

in the Gulf Coast, the Great Plains and the southwest and 

the northwest margins of the Continental Drift Area, the
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Rocky Mountains, and eastern and western United States. 

Obviously the present report cannot be taken to represent 

the views of those who have intimate knowledge of the 

"home area" of the present classification. 

In the records of the meeting held in New Orleans 

this statement occurs: , 

"At the request of John C. Frye, chairman 
of the committee on the Pleistocene, the Com- 
mission formally resolved that a three-fold 
classification consisting of (a) rock-strati- 
graphic, (b) time-stratigraphic, and (c) time 
units, such as that recommended by the American 
Commission (i9+7-1952), be applied to the Qua- 
ternary." 

It is possible that I fail to remember, but I do 

not recall any previous discussions of this matter by him 

with his colleagues. 

T. C, Chamberlin put his finger on the viewpoint that 

must be recognized but is not apparent in this proposed 

report when he wrote, at the very beginning of his chapter 

on "The Pleistocene or Glacial Period" in volume III of 

his and Salisbury’s textbook: 

"Though it derives its systematic name 
from the fact that its life constitutes the 
closing stage of the transition from the great 
past to the present, the distinguishing feature 
of the Pleistocene period is its phenomenal gla- 
ciation. Ice-sheets spread over six or eight 
million square miles of the earth's surface 
where not long before mild climates had pre- 
vailed. Were it not for this great ice deploy- 
ment, and for its profound effects on the con= 
ditions under which man has developed, this per- 
iod would more properly be joined to the Plio- 
cene, the two constituting a single period of 
great land relief and oceanic restriction."
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Chamberlin also emphasized throughout his distinguished 

career a fundamental principle of classification that seems 

to be completely buried in this proposed report by techni- 

calities which we all recognize in fact, if not in the 

same terms. He stressed that the geologic classification 

should be natural just as there were natural divisions in 

the history of geologic times. He, more than anyone else, 

directed the building of the present classification of the 

Pleistocene in that spirit. Is it possible that the re- 

sponsibility for recommending revisions to that classifi- 

cation is to be placed exclusively on a selected group 

whose research has not been an extended one in the classic 

area? 

Needless to say, this proposed report is not all bad. 

It contains some fine points, but it needs to be entirely 

revamped in expression of viewpoint, pattern of organiza- 

tion, and clarity of expression. I trust that there is 

not the feeling that haste is imperative. Haste has no 

part in good scientific practice, No one objects to changes 

if changes are warranted. Let us have an analysis of the 

present classification that recognizes (1) how it evolved, 

(2) its short comings, if such, (3) any special virtues 

that are inherent in the Commission's stratigraphic clas- 

sification insofar as it can be applied to the Pleisto- 

cene, and (4) suggested changes in nomenclature that 

might logically follow. 

Because of the fact that there is no one on your 

committee who is steeped by experience in the glacial 

geology of the classic area, I suggest that you consider
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an authority like Arthur C. Trowbridge, to work with you, 

whose familiarity with the whys and wherefores of the 

present classification and whose fairness and open mind- 

edness cannot be questioned. 

M. M. Leighton



General Geology Branch 
U. S. Geological Survey 

‘ Denver Federal Center 
Cc OPY Denver, Colorado 

April 25, 1958 

Dr. Morris M. Leighton 
U. S. Geological Survey 
611 Pennsylvania 
Urbana, Illinois 

Dear Dr, Leighton 

The enclosed draft of an American Commission on 
Stratigraphic Nomenclature Report on the "Avplication 
of stratigraphic classification and nomenclature to the 
Quaternary" is sent to you by the Commission's Committee 
on Pleistocene, It is our hope that you will find time 
to read it carefully in the capacity of critic and comment 
constructively thereon. This kind of report should be 
based on as broad experience as possible, and weae 
genuinely interested in obtaining your ideas for the 
benefit of the profession as a whole. Please feel free 
to express yourself fully. 

It is planned to submit the report for approval by 
the Commission next November after further revision based 
on your comments and those of others. We would therefore, 
appreciate it if you could return your suggestions not 
later than June lst. The report when published will serve 
as a basis for revision of the Stratigraphic Code, work 
on some aspects of which has already begun. 

Sincerely yours, 

(Signed) Gerry Richmond 

Gerald M, Richmond, Chairman 
Committee on Pleistocene 

American Commission on 
Stratigraphic Nomenclature



YALE UNIVERSITY 
DEPARTMENT OF GEOLOGY 

BOX 2161, YALE STATION 

NEW HAVEN, CONNECTICUT 

January 15, 1959 

Mr. F. T. Thwaites 
41 North Roby Road 

Madison 5, Wisconsin 

Dear Mr. Thwaites, 

With the publication of the GLACIAL 
MAP OF THE UNITED STATES EAST OF THE ROCKY 
MOUNTAINS, the NRC compilation committee 
would like to thank you most sincerely for 
the earnest effort you have put into your 
contribution. We have asked the Geological 
Society to send you a complimentary copy of 
the map, and this goes to you with our 
individual and collective thanks. 

The first reaction to the map has been 
very favorable, and we hope your opinion will 
be similar. If you find errors, or other 
points you would like to discuss with the com- 
mittee, please write to the committee member : 
responsible for your State or other area. 

With great appreciation of your con- 
tribution to a most useful map, 

Sincerely, 

RFF/¢ Eirbean, Boles, Ms 
Chairman 
(For the Committee) 

z 5
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