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“research, particularly in the environmental field; but it has proved to be much easier
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Graduate student collecting
Lake Michigan plankton
from CGLS research vessel.

photo: John W. Alley

HISTORY AND OBJECTIVES

Universities often pay lip-service to interdisciplinary modes of teaching and

to talk about interdisciplinary plans than to bring them to successful fruition. The
Center for Great Lakes Studies (CGLS in short) has attempted to devise a mode of
operation which will increase the chances for success and at the same time produce -
a continuing output of qualified students, with attitudes and training fitting them for
the tasks facing the community in wise management of resources and environment.
Although it is dedicated to research on the Great Lakes, principally using Lake
Michigan as an extension of University classrooms and laboratories, CGLS is not
parochial in outlook or product. Its students (see Appendix 3) have been sought after

weat Lakes region.

AT THE UNIVERSITY OF WISCONSIN -~

“(some marine) nationwide and in Canada; although most find employment



' of those boundaries; and more than one-third of the State's population live in citles

~ Lake States and for two Nations. They are also objects of considerable interest and

environmental engineers, and planners. It is natural, therefore, that a university
~ located in a major port city, and with basic, water -related curricula and research

. research connected with the Great Lakes. To grasp these opportunities, CGLS was

~ members and students, who have chosen to work with the Center, and to fill-importan

S In Wlsconsm it is often said that the boundarles of the Un1vers1ty are the,_ &
5 'boundarles of the State. Lakes Michigan and Superior shorelines form forty percent

~ or towns on the Great Lakes waterfront. Subject to a variety of uses and mls-uses, "
the waters and the shores of the Great Lakes are therefore a pretious resource for: the

represent a rich training ground and research field for natural and social sclentlsts,

o programs, should strive to exploit unique capabilities and facilities for teachmg and -

“established, in its present form in 1966, as a Center singled out for special develop-
~ mentasa multl-dlsclplmary, mterdepartmental fac111ty for research and mstructlon i
5 on the Mllwaukee campus. ‘ Gl

> As a multl-d1sc1plmary Center,;: - CGLS does not 1tself offer speciflc Lake- or S
: marme—related undergraduate courses; these are taught by individual faculty members
in their respective departments and colleges. The CGLS instructional role begins at =~
- the graduate level -- it is a unit of the Graduate School -- with seminars, training
- cruises, and above all, educat1on through -research which CGLS is equipp?edto, e
fac1htate. ci : ' N e e

T .',;v ;l The research program has the followmg general ob]ectlves

(1) to deepen understanding of how the Great Lakes, their dramage .basins
c and coastal zones, functmn as natural systems -- phys1ca1 chemxcal and ‘
-vblologlcal . 4 n / ( , e s .

(2) to study and pred1ct man's 1nfluences on the natural systems,
(3) to tram sc1ent1sts, env1ronmental engmeers, and planners, |

o (4) to help develop the englneermg and institutional tools needed“fers
lenhghtened planmng and management of the Great Lakes enwronment' and

~ (5) to serve the Umvers1ty as the focus for marme-related programs,
i a,nd to serve the city, state, and natlon as a source of expert and 1mpart1al
' }adv1ce < v : ek

k In pursumg these obJectlves the CGLS plan of campalgn has been to concentrate
~on those lines of work which match the interests and talents of those UWM faculty

- gaps in the program by judicious recruiting. Recognizing that much basic research
. still remains to be done, but that rigid separation of basic and applied research can
~be counter -productive in the environmental field, the Center's research programs ,
~ have been preponderently strategic, i.e. research of a fundamental nature, demgned
to contrlbute to a sound, pred1ct1ve and problem-solvmg capablhty e
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Stated more specifically, CGLS has hitherto specialized in the fields of
geophysical fluid dynamics, marine geophysics, hydrobiology, and marine trans-
portation economics. It played a major role in the initiation and implementation of
the UW System Sea Grant Program and continues to provide facilities and to serve as
a UWM focus for Sea Grant participation and growing activities in the area of coastal
zone management. Advanced plans for an integrated lakefront research building and
vessel base, designed and funded for 1972 completion, were unexpectedly frustrated
by a contretemps at the chosen site; but eventually the funds were used to purchase
another much larger building and dock, to be used as a UW System and regional
facility and to house the at present scattered CGLS components when remodelling
funds become available.

Progress towards the objectives listed above will, in the end, depend on how
effective the Center has been in encouraging interdisciplinary endeavors, and -- by
proof of performance -- in building up a national reputation which attracts extramural
support and the active participation of faculty and graduate students. These consider-
ations dictate the organizational structure.

ADMINISTRATIVE STRUCTURE, STAFFING AND BUDGETING

As shown in the attached organizational chart and lists in Appendix 1, the CGLS
staff is at present made up of (a) sixteen faculty members, portions of whose salaries
ranging from 25% to 100% are paid from the CGLS's budget, and (b) eight civil service
members, wholly paid from CGLS funds. In addition there are at present three
specialists, three limited term employees, fifteen graduate student Fellows (7T Ph.D.
and 8 M.S. candidates) and ten undergraduate student helpers.

The Director and Associate Directors form an Administrative Committee which
meets regularly, with the Dean and Associate Dean of the Graduate School in attendance
by invitation. The sixteen faculty members (listed in Appendix 1) -- who hold salaried
positions in CGLS by virtue of their substantial involvement in Great Lakes research
including direction of graduate studies -- and thirty*f#w& other faculty members, who
have expressly requested association, together form a CGLS Affiliated Faculty Group
which meets at least once every semester to report and elect annually four members
of the CGLS Steering Committee. That Committee, which includes two members
appointed by the Dean of the Graduate School, reviews reports by the Director or
Administrative Committee and advises the Director and the Dean on allocation of
certain research funds and on general policy matters.

Sources of funds -- state, UW Sea Grant Program, and other-extramural sources
-- and their growth year by year are illustrated in the diagram on the next page.
The grants and contracts currently administered directly through CGLS -- another
measure of progress — are listed in appendix 2. Campus-wide, twenty of the forty -
seven members of the CGLS Affiliated Faculty Group have attracted Great Lakes-related
grants and contracts totalling at the present date approximately 1.7 million dollars
spread over forty projects and sixteen agencies. That sum, about five times the

current annual rate of UWM funding in the Center, is welcome evidence of a multiplying
effect in large part attributable to the efforts of CGLS.
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FACILITIES

Facilities operated by CGLS provide a year-round capability for research
on Lake Michigan, on other Great Lakes, and on smaller lakes. These facilities
include a well-equipped 65-foot research vessel (R/V NEESKAY) details of which
are given below; smaller craft; chemical and biological laboratories; mobile
field laboratory; machine shop; instrument shop; aquarium room; cartographic unit;
library (including 50,000 reprints); and a comprehensive array of standard and
specialized equipment for in-lake sampling and navigation.

1

C.G.L.S. Research Vessel photo - C. H. Mortimer

Name: "Neeskay' (trans. from Winnebago Indian, "pure clear water').

Army T-Class: 1970 conversion (incl. ice sheathing and bilge keels) Peterson
Builders, Sturgeon Bay, Wisc., U.S.C.G. reg. no. 512552.

Dimensions: (overall) length 65 ft., beam 18 ft., draft (aft) 8 ft. , 69 tons.

Propulsion and power supplies: 270 hp Buda diesel (speed 10 knots, range 900 miles);
220 and 115 v AC, 1 ph, 25 kw; 110 v DC 7 kw; 24 v DC.

Navigation: Gyrocompass (autopilot); radar (40-mile range); search sonar; echosounder;
radiotelephone; Motorola Miniranger.

Deck equipment: diesel hydraulic crane (HIAB, reach 5-29 ft. , 370° slew) and winch
(1500 ft. 1/4" cable); A-frame forward, davit aft, each 2000 1b. 1lift.

Laboratories: 270 sq. ft., with services, one on deck, one in forward hold.

Accommodation: for master, engineer, and four scientists.
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The U.W. Great Lakes Research Facility photo - Allen-Bradley Co.
(before purchase, dock leased to a contractor) g s lr sy Poundary

A notable acquisition, using State and Wisconsin Alumni Research Founda-
tion (WARF) funds . previously approved for a new CGLS building and research vessel
base on the lakefront, was the purchase in 1973 of a large modern plant and deep-water
dock (formerly the Allen-Bradley Tega tile factory) at 600 East Greenfield Avenue on
Milwaukee Harbor. Guided by a UW System Council, that property -- University of
Wisconsin Great Lakes Research Facility (with 9 acres of land, 125,000 square feet of
floor space, 1,300 feet of dock) -- will house not only the principal activities of CGLS,
but also projects from other components of the UW System and (with support anticipated
from outside agencies) the research projects of other universities and investigators,
principally from the upper Great Lakes region. Some CGLS activities, including
research vessel, instrument shop, and a bioassay project funded extramurally, have
already been transferred to the Facility. Further transfers await remodelling funds.

More detailed particulars are given in appendix 3.
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~ PRINCIPAL RESEARCH THEMES, ONGOING AND PLANNED

With twin goals -- to understand how the Great Lakes function and react
as natural and social systems and to develop management tools in the environmental .
engineering and institutional fields -- CGLS has concentrated its effort along four
main lines: hydrobiology, hydrodynamics, shipping economics, and geology and geo-
physics; Substantial progress has been made along all four, and one measure of
the growing CGLS reputation is the increase in extramural funding shown in a - -
previous diagram.

Hydrobiology

Much present hydrobiological research in the Great Lakes is necessarily
descriptive, taxonomic, and concerned with seasonal life histories and distributions
of organisms. This is because, as far as biological populations are concerned, the
Lakes are still partially unexplored territory. To detect short-term and long-term
changes in water quality, or significant regional differences, or influences of inputs
of waste materials and heat,or of recreational loading, the biota act as sensitive
indicators and as early warning systems. Thus, in the Center's applied hydrobiological
contract work, new bioassay methods have been developed, by A. S. Brooks for example,
to provide sensitive assessment of power station effects on Lake Michigan waters.
However, the most significant discovery by A. M. Beeton and his associates are
the strongly persistent biological and nutritional differences between coastal and off-
shore waters, an important factor in the biological economy of the Great Lakes and
in the design of any effective program for monitoring water quality and pollution loading.

Increasingly, water from the Great Lakes is being extracted in large
volumes for drinking supplies and for industrial cooling purposes. Eventually most
of the extracted water returns to the Lakes, some through treatment plants, but all
with added waste materials or heat. Often the treatment includes addition of chlorine
-- a potent biocide -- and a part of the effort in applied limnology in CGLS (A. S.
Brooks) has focussed on the influence of chlorine and chlorinated compounds on Lake
Michigan organisms. ‘

Recognizing the need to strengthen teaching and research in microbiology

- at UWM, recent CGLS recruitment has included an aquatic microbiologist, who will

apply the techniques of microbiology and molecular biology to environmental problems.‘

- CGLS anticipates that its personnel and its research themes will provide
important components of the proposed Ph. D. Program in Biological Sciences.



Shipping and Port Economics

Milwaukee Harbor photo - Clair J. Wilson

The second CGLS program concentration concerns Great Lakes shipping,
port development, and associated regional economic interactions (E. Schenker, H. M.
Mayer, H. C. Brockel, and associated faculty and students). This has formed a sub-
stantial UWM-based component of the UW Sea Grant Program, with major reports and
an international symposium as milestones, which have generated world-wide interest.

With the recent recruitment of H. M. Mayer, urban and marine transporta-
tion planner emd-eesnomist, to join Schenker and Brockel, CGLS has assembled a
unique concentration of talent in this particular field, which has led to proposals for
cooperative endeavors with other groups with similar interests, for example the
Center for Maritime Studies, The University of Haifa, Israel.

(% U.W. Great Lakes Research Facility)



Great Lakes Hydrodynamics

This third program concentration has developed as a combination of
numerical modelling (D. B. Rao and associates) with verification through field
measurements of temperature and current fields, using research vessels, commercial
ferries, and moored recording instruments (C. H. Mortimer and students). This
combination has yielded new interpretations of whole-basin motions. These weie used
in the planning of the International Field Year For The Great Lakes (IFYGL) -- a major
joint Canadian-U.S., whole-year study of the hydrodynamics of Lake Ontario, in which
CGLS played a significant part. The subsequent analysis of the IFYGL findings and
investigations of the current and dispersal patterns in nearshore regions of Lake
Michigan represent the chief research directions (C. H. Mortimer, D. L. Cutchin)
in recent years.

= Tl

In this field, also, CGLS
recruiting efforts have filled an
identified gap in a UWM curric-
ular area -- in this case
geophysical fluid dynamics.
Appointments of D. B. Rao, D.
L. Cotchin. 1. ¥. Lai, W. A.
Lyons, and K. K. Lee in the
College of Engineering and
Applied Science have created an
effective nucleus for teaching
and research, which in turn is
beginning to feed graduate
students into ongoing projects
in coastal hydrodynamics and
in lake and urban meteorology.
These research areas we
expect will form substantial
components of the proposed
Ph.D. Program in applied
earth sciences.

Graduate students measuring
currents on Lake Michigan.
photo - C. H. Mortimer,

Geology ﬁnd—Geﬁphys.izg— ouneentiomet U i

Bas.ed principally in UWM's Department of Geological Sciences, broad regional
geop!xyswal investigations have been carried out on Lakes Superior and Michigan usir‘x'é‘
gravity, magnetic, and seismiec methods to determine the structure of sediments’and '
bedrpck (R. J. Wold). Detailed studies of Lake Michigan beach structure and shore
erosion have been pursued, in the field and with the aid of a large experimental wave
and beach tank (R. G. Pirie, N. P. Lasca). Recently, investigations of ice physics
ice formation, and beach effects have begun (N. P. Lasca, D. E. Willis). ;
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 Future research directions

. These will be strongly dependent on two key selection processes: (a) -
- selection of priorities and (b) attraction and selection of faculty recruits and studen s..
 Also, because all CGLS faculty have departmental duties and affiliations, decisions S
~ under (b) will bear on the development of instructional programs. While necessarily
. selective, the CGLS program will be characterized, as hitherto, by substantial
~ components of basic science (physics, chemistry, geology, biology, and économic
- geography:) but will remain generally of a strategic nature, aimed to fill gapsin .
- knowledge for the solution of present or anticipated problems. Applied research
 will also continue, selectively restricted to those projects in which CGLS talents s
~ canbe related to problems which combine urgency and basic interest. S

Projections of present lines of research will include:

. () Lake Michigan hydrobiology and related water quality investigations,
- continuing basic work on taxonomy, natural histories, and biological dynamics, with =~
. particular applications to living resources and to the influences of introduced toxins,
- wastes, nutrients, and heat. » ; JURIE I

(i) Shipping, port development, and related regional economics. ‘This =
- research area, expanded and strengthened with H. M. Mayer's appointment, will
. continue to explore the interactions of economic and geographic trends -« =

Ay

~ /inthe Great Lakes marine industry. Comparative studies with other world centers =
~ are anticipated; and the group will make substantial contributions to the analysis of =
- coastal zone processes and to planning of management strategies. e D

~ . (iii) Hydrodynamics of large basins. Theoretical work, numerical simu-

~ lations, and field measurements will find combined application to elucidating the =
~ - responses of large basins to applied stresses, with particular application to:coastal -

-~ regions of Lake Michigan. = i , TR T e e

Lo New ‘deﬁa_,i_rturesin' research and related instruction are antlclpated in the
- following principal fields: st ~ el U e T

~ (iv) Roles of microorganisms in aquatic environments. The fundamental
‘roles played by microorganisms in the aquatic environment -- breakdown'of organic
- matter, recycling of plant nutrients, purification of added wastes -- needs tobe -
- defined with better precision and range to improve predictive modelling (and therefore
 management) of aquatic systems. In spite of large resources being committedto
. modelling of aquatic ecosystems, for example by several federal agencies, the results
. are likely to remain disappointing unless there is a better balance between carefully
.. -verified modelling, on the one hand, and elucidation of key mechanisms on the other. iy
. C. C. Remsen, arriving in 1975, will lead CGLS effort in this field. Frd N




(v) Lake geology and geophysics. Although not in fact a new departure
(see the work of Wold, Lasca, and Pirie in the Department of Geological Sciences)
increased emphasis is anticipated on sediment stratigraphy (throwing light on basin
history), coastal and beach zone processes, and ice physics. This work will contribute
to the interdisciplinary endeavor now to be outlined.

(vi) Interdisciplinary approach to study and predictive modelling of coastal
zone processes and management strategies.

Land/Lake interactions, South Milwaukee photo - C. H. Mortimer




The experimental part of this approach will concentrate on coastal
processes, by means of field observations and large-scale hydraulic experiments
in the Great Lakes Research Facility. A specific objective will be the understanding
of wave and nearshore current regimes, ice properties and distribution, beach
structure and shore erosion, and offshore sedimentation and re-suspension in the
Great Lakes setting. The experimental findings will be applied to studies of the
engineering feasibility of particular management strategies. These could combine,
for example, disposal of harbor dredgings or other solid wastes with shore protection,
and with the creation of recreational landfills or islands, with the aim of turning
environmental liabilities into environmental assets. Lake circulation patterns will
also be actively explored, because knowledge of the scales and mechanisms of the
dispersal in the Lakes of man-made inputs, and their ultimate fates, is fragmentary
and imperfect; and an unravelling of this complexity is essential if the responses of
the coastal zone to those inputs are to be predicted with confidence.

Because the implementation of any selected management strategy would
require particular fiscal and institutional arrangements, the economic, jurisdictional,
and political factors assume critical importance. Therefore the physical/biological
(environmental engineering) models must eventually be coupled with economic/juris-
dictional models to be meaningful or useful in real life. This coupling poses a series
of difficult problems, many of which will require combined inputs from UWM's School
of Architecture, Urban Research Center, and CGLS. The best hope of success lies
in an iterative approach, walking before running and starting with sub-model con-

- struction, leading to design of a verification program, in turn leading to improved
model design and step-by-step combination of the improved sub-models into a system
model. »

. OUTPUT: STUDENTS PREPARED FOR HIGHER DEGREES;
PROFESSIONAL AND PUBLIC SERVICE; PUBLICATIONS

» "By their fruits ye shall know them' applies to organizations as well as to

individuals. CGLS "fruits' are: its publications; the trained scientists, engineers
and planners it sends out into the world; and the advice, assistance, and service its
associates give within the University System and outside, in the City, State and
Nation, ‘

Students come to CGLS first as graduates, having been accepted by the
Graduate School for study in an appropriate department. During the past eight years
CGLS -associated students have earned higher degrees: 6 Ph.D.'s, 16 Masters'.
Their names, titles of theses, and present employments are listed in appendix 4,
which also lists the names of current graduate students and their departmental
affiliations. As tangible evidence of CGLS success it may be noted that all qualified
students have found good positions in their particular fields. Indeed, as an additional
measure of demand for CGLS graduates, they are often offered and sometimes accept
appointments before obtaining their degrees, which can sometimes pose problems.



Professional and public service is difficult to measure, for CGLS-
affiliated faculty the list would be long; but the elective offices or appointments at
the national or international level listed in appendix 5 will serve as examples.

CGLS publications appear either (i) in a Special Report series (in addition
to reports to research granting agencies) or (ii) as papers in professional journals.
Titles under categories (i) and (ii) are listed in appendix 6, and the growth of published
output by year is illustrated in the accompanying diagram.

, CGLS PUBLISHED OUTPUT BY YEAR (complete list in Appendix 6)

Number of papers published in
professional journals as at ’ .
‘July 1974 (including CGLS Vil v
Special Reports, but not reports ' /
~ to granting agencies).

20—' , | -

15 |- /

10 |

/

S

1966 = 1967 1968 1969 1970 197 1972 1973  1974*

*incamplete year, includes "in press"




APPENDIX 1

- LIST OF FACULTY MEMBERS WHOSE SALARY OR PART-SALARY IS FUNDED BY
THE CENTER FOR GREAT LAKES STUDIES*

Director  Distinguished Professor C. H. Mortimer (Zoology) | - 100%
~ Assoc. Dir. Professor H. M. Mayer (Geography) - 50%
- e Professor A. M. Beeton (Graduate School)  50%
Professor J. L. Blum (Botany) ‘ ' - 50%
Professor V. W. Bacon (CEAS) - - 25%
Professor C. R. Norden (Zoology) - 25%
Professor D. B. Rao (CEAS) | o 25%
Professor E. Schenker (Economics) = ‘ - 25%
Associate Professor K. Bayer (Geography) o - 25% |
Associate Professor R. Grunewald (Botany) | 25%
~ Associate Professor W. A. Lyons (CEAS) o25%
~ Assistant Professor D. L. Cutchin (CEAS) 25%
Visiting Associate Professor K. K. Lee (CEAS) o 3830%. |
Lecturer H. C. Brockel (CGLS) | - 100%
Lecturer W. Kean (Geological Sciences) SR 40%
Post -Doctoral Fellow J. Janssen (Zoology) - 100%

- CEAS denotes College of Engmeermg and Applied Smence Other departments are in |

' .College of Letters and Science.

OTHER FACULTY MEMBERS AFFILIATED WITH C.G. L.S.

: Anthony, J (Zoology)

Arora, S. S. (Economics)

 Beimborn, E. A. (Systems Des1gn)

- Booth, D. (Economics)

: Bratanow, T. (Mechanics)

- Brooks, A. S. (Zoology)

- Broyles, R. H. (Zoology)
Buettner, M. J. (Health Science)

- Chang, Y. A. (Materials)

- Cutler, V. C. (Mechanics)

Going, J. E. (Chemistry)

- Griskey, R. (Energetics)
 Haney, R. E. (Curric. & Instr.)

* Huber, C. O. (Chemistry)
‘Karadi, G. M. (Mechanics)
-Kovacic, P. (Chemistry)

 Lai, R. Y. (Energetics) ‘
Lasca, N. P. (Geological Sciences)
Lech, J. J. (Medical College Wisc.)

Northouse, R. A. (Elect. & Com. Sci.)
Petering, D. (Chemistry)

Pincus, H. J. (Geological Sciences)
Pirie, R. G. (Geological Sciences)
Roderick, G. L. (Mechanics)

- Rosenthal, P. (Materials)

Salamun, P. (Botany)

Shah, V. L. (Energetics)

Sikdar, D. N. (Geological Sc1ences)
Sorenson, A. (Mechanics)

- Soule, J. C. (E.P.H.E.)

Staats, G. (Electrical Engineering)
Stearns, F. W. (Botany)

Tsao, K. C. (Energetics)
Walter, G. G. (Mathematics)
Warner E. D. (Zoology)

Weise, C (Zoology)

Willis, D. E. (Geological Sciences)
Wold, R. J. (Geological Sclences)

*November 1974 -



i T S s e r.ifc.G.L.s. FUNDED GRANTS APPENDIX2 .
Agency  Project and Director ~ 68-69  69-70 70-71 71-72  72-73  M3-74 T4- 75 75- 6

COE  Dredged Materials - Beeton ~  $20,005 ~— — e e T TR TR
NSF = Undergrad Grant - Mortimer =~ 600 600 ST e n S B R :
DNR Alewife & Coregonids - Beeton - 3,700 17,500 - . i
Gimbels Gift - Mortimer o - : - 800
COE Tempterature Studies -Mortlmer 4,571 3,000 3,000 3,000
COE Undulator - Mortimer = 4,422 4,421 3,000 3,000 @ -'
AEC Oak Creek - Beeton ; : 24,000 24,000
NSF IFYGL - Rao : 9,900 18,000
USFS Sylvania - Beeton RO, : : . 600 400 et
AEC Oak Creek - Mortimer s : - 24,000 24,000 10,000
NOAA IFYGL - Mortimer ' _ o - 4,500 21,401 21,448
EPA Milwaukee Chlorination - Beeton -~ = b . ' 3,000 32,185 42,300
USFWS TFM - Beeton - o 1,470 4,416 7,749
NSF Coastal Upwelling - Cutchm & Rao ‘ , 5 22,000 22,000
DNR Oligochaete Fauna - Beeton : L ’ , 5,358 5,150 3,210
WEPCO Chlorination Survey - Brooks | : s : : - 1,000
NOAA  ENDEX Coding - Beeton : Sty : 24,782
NOAA  IFYGL - Mortimer ' = : 47,116 49,421
NSF Doctoral Dissertation Research- = ' v 11,300
Beeton & Bowers v ' 7 g ’ _ ,
Michigan Plankton Survey - Beeton = , ey : o e - 4,000
Electric Chlorination Study - Brooks ' ‘ 16,100 48 325 48,325
Cds.
- SUBTOTAL: $33, 2@3 15,521 6,800 173,470 151,76 0 i§’7 645 116,256 48,325
__ *SEA GRANT: 50 560 95 495 158 534 142 128 107 300 82,513 126 464 :
: TOTAL: , 858 111 016 165, 15 5 59 060 80 158 242,720

*Portion administered dlrectly through CGLsS; substant1al adchtlons (more than doublmg total in some. years) were funded
through other UWM departments : = S : . S :
**Incomplete years :

e | November 1974



APPENDIX 3

University of Wisconsin

GREAT LAKES RESEARCH FACILITY

The University of Wisconsin Great
Lakes Research Facility is located
on a site in Milwaukee on the inner
harbor across the Kinnickinnic River
from Jones Island. This is the former
Allen Bradley TEGA Architectural
Ceramics Plant on east Greenfield
Avenue.

The site is about ten acres in area
or 1250' long by 280' wide and con-
tains a building 550' long by 140' to
220' wide with 120,000 sq. ft. of floor
space. There is about 300' of seaway
depth water frontage on the Kinnic -
kinnic River and 1200' of water front-
age on the slip bounding the northern
edge of the site. The building con-
struction was started by Allen Brad -
ley in 1966 and completed in 1968.
The building is reinforced concrete
with steel reinforced concrete beam
and steel support pilings driven to
100' depths. The interior of the
building is concrete block with pre -
cast concrete planks onthe exterior.

This facility will house the Center
for Great Lakes Studies located on the
Milwaukee Campus and, where ap-
propriate, All-University labora-
tories related to Great Lakes re-
search. It will, therefore, help to
serve the Great Lakes research needs
of the University of Wisconsin Sys -
tem. The facility will also be made
available for cooperative use by
scientists from other institutions who
wish to work in the Upper Great Lakes
region that's Lakes Superior, Michi-
gan, and Huron. For example, the
University of Michigan or University
of Illinois might utilize our facility
or even Federal agencies such as
EPA. This regional use is possible
because of funding by the Office for
Oceanographic Facilities and Sup-
port in the National Science Found-
ation.

Besides the functions of housing UW
System research labs, offices, etc.,
the facility will provide several ser-



vices. The most basic service it can
provide is the necessary space,
power, water, etc. to tie up a re-
search vessel. A service island will
be available to provide water, fuel,
or sanitary disposal. Also required
are suitable means of loading and un-
loading vessels, equipment storage,
and data storage. For instance upon
returning from a cruise it may be
necessary to store geological or bio-
logical samples in freezers or pro-
vide holding tanks for fish until they
canbe transported to the laboratories
of the particular research investi-
gator. This facility will be the home
port for most UW research vessels
and can provide a base of operations
for any major regional vessels that
might be assigned for Upper Great
Lakes studies. This will require
maintenance facilities such as ma-
chine shop, electronics shop, and
woodworking shop. Other services
that will be provided by the facility
include charts and drafting, commun -
ications, computer terminal, confer -
ence room, etc.

It is anticipated that by June, 1974
the following services will be avail -
able:

1) 200' dock space with 24'depth on
the east side in the Kinnickinnic
River. With this dock space there
will be a service island that will
provide 120v ac, 1 @, 100 amp
and 220/440v ac, 3 @, 200 amp
electrical services, a two inch
fresh water line, sanitary trans -
fer system and a 10,000 gallon
diesel fuel storage tank.

2) 600' dock space with 20' depth on
the north side in 100' wide slip.
With this space there willbe 12 0v
ac, 1@, 100 amp and 220/440v
ac, 3 @, 200 amp electrical ser-
vices.

3) A 12' wide launching ramp for
trailered boats and fueling station
in the west end of the slip.

4) Temporary storage for handling
marine samples such as fish,
water, ice, geological cores,
etc.

5) Material handling and staging
areas along the north wall of the
building adjacent to the slip. An
overhead door, ramp, and hy-
draulic crane will be available
for handling equipment and sup-
plies directly from the building
to a vessel moored in the slip.

6) A complete machine shop for
maintenance, construction, and
modification of marine equip-
ment.

7) A general chemical lab for a
variety of studies.

This facility in the Milwaukee har -
bor presents a unique opportunity to
provide year around support to the
entire Upper Great Lakes Region.
It is an initial step in providing the
services required totackle the multi-
disciplinary and multi-university re -
search problems facing our Great
Lakes.
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STUDENT PREPARATION FOR HIGHER DEGREES
- LIST OF CURRENT GRADUATE STUDENTS

- Ph.D. candidates

F. Arrizabalaga

- Max L. Bothwell

- James A. Bowers
- Larry W. Claflin

~ Lynn L. Frederick

Nevin E. Grossnickle

" G. Kenneth Sato

David J. Schwab

C. Steven Sikes

- Byron G. Torke ‘ .
- d. F Lubner , ‘ . .

5 ” M S. candldates

w Ph111p J. Emmling
 William C. Jennings

 David Latimer

A T. ott

LIST OF GRADUATE STUDENTS WHO FOUND EMPLOYMENT '
BEFORE COMPLETING DEGREE

' Brlan Gallagher - President, lenetlcs Inc
- F. W. N. Bates - Physical hmnologlst lenetlcs, Inc. ‘
. Jeffrey B. Bode - Biological limnologist, ‘Wisconsin Department of Natural Resources

- Mary C. Mayhew - Biological limnologist, Industrial Bio-Test, Inc. .
Merle H. Maass - Biological limnologist, Limnetics, Inc.
Theodore G. Ringger - Biological limnologist, L1mnet1cs, Inc. ,
G. Kenneth Sato - Physmal 11mnolog1st Canada Centre for Inland Waters :
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LIST OF PH.D. AND M S. THESES AND PRESENT EMPLOYMENT

o ‘Doctor of Philosophy

. John H Judd "Effect of salt runoff from street de-1c1ng on a small lake', now
o .~ Executive Officer, New York State Sea Grant Program, State
Umvermty of New York at Albany.

;L“Walter J. “Hogman, "The larvae of the Lake Whitefish (Coregonus clupeaformls ‘
(s e - Mitchill)) of Green Bay, Lake Michigan", now at V1rg1n1a Instltnte
- of Marine Smence, Gloucester Point, Va.

‘Rlchard P. Howmiller, '"The benth1c macrofauna of Green Bay, Lake Mlchlgan"
i i now Assistant Professor, Department of Blologlcal Sc1ences, :
UmverS1ty of Cahforma' at Santa Barbara. .

Everett J Fee,‘ "A numerical model for the estlmatlon of 1ntegral primary productlon " -
s e , o and its application to Lake Michigan', now at Freshwater Instltute, '
Flsherles Research Board of Canada.

John E Gannon, "The 1mpact of eutroph1cat1on and flSh predatlon on recent changes .

~ in zooplankton species composition in Lake Michigan and Green Bay",

~now Assnstant Professor, ‘University of M1ch1gan B1ologlca1 Statlon

John V Batha, "The distribution and ecology of the genus Hydra in the Mllwaukee
' Sy area of Lake Michigan', now Assistant Professor Department of
Blology, Carroll College :

| V'Master of. Sc1ence

Robert Ryckman "Phys1cal and chemical characterlstlcs of Little Bay de Noc", ‘now
. - in private industry.

" ‘John Morsell "Food habits of the AleW1fe, Alosa pseudoharengus (Wilson), in Lake o
e Michigan'", now at Department of Natural Resources, State of
Wxsconsm : :

b Hyung T Huh | "Characterlstlcs of inshore and offshore waters of Lake Mlchlgan at

- Milwaukee, Wisconsin -- with reference to longUterm momtormg of
eutrophlcatlon", now with Sea Grant Program, n1ver81ty of

Wlsconsm --Madison.

Charles D Barton, "Sediment oxygen demand as a trophlc mdlcator in several mland
The Wisconsin lakes, Green Bay, and Lake Michigan proper’, now in
College of Medicine, University of Nebraska at Omaha.

:',James M Barker "Changes in the total energy content of Mysis relicta. (Loven) during
i ; : 1ts vertical migration', now in College of Medlcme, Un1vers1ty of ’
anesota «
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- AMastelxj' of Science (continued)

£ Frederlck W. N. Bates, " The undulating temperature/depth profiling system and ,
: : its use in Lake Mlchlgan" now with Lunnetlcs Inc., Milwaukee,
Wisconsin.

8 J effrey A. Fisher, "The effect of hypoxia on the burrowing behavior of Limnodrilus
, hoffme1ster1" 'now in Ph.D. program at Florida State Un1vers1ty

- Rxchard F. Modhn, "Contr1but1on to the life cycle and ecology of the water mite
' ; ‘ Hygrobates neooctoporus Marshall 1924 (Hygrobatidae, Acari)",
now in Ph. D. program at University of Connecticut.

: Rlchard S Stemberger, "Temporal and spatial d1str1but10n of rotifers in Milwaukee

Harbor and adjacent Lake Michigan', now at UmverS1ty of M1ch1gan's |

B1010g1ca1 Station.

v Edmond A Mayhew, '""Water movements in L1tt1e Bay de Noc as ev1denced by physical
. and chemical characteristics', now with Industrial Blo-Test Lab-
oratories, Northbrook, Illinois. ~

2y Donald C Rousar,y ""Phosphorus and iron in sediment-water systems", workmg W1th
‘ ‘water treatment plant in North Carolina.

Theodore G. ngger, ""The aquatic macroinvertebrate fauna of Theresa Marsh,
Washington and Dodge Counties, Wisconsin', now with lenetlcs,
Inc., Milwaukee, Wisconsin.

* Paul S. Hausmann, "The benthic macrofauna of Milwaukee Harbor and ad;acentv 2
ET A Lake Michigan'', now with Wlsconsm Department of Natural
Resources.

Nevm E Grossmckle, ""The acute toxicity of residual chloramine to the rotifer

: & Keratella cochlearis (Gosse) and the effect of dechlorination with
sodium sulfite', now in Ph. D program at University of Wlsconsm--’
M11waukee ,

ng K Wu,' "Numerlcal simulation of the wind-driven motions in a two-layered lake o

motion", now with SouthEastern Wisconsin Reglonal Planmng
Commlssmn

',Federlco Arrlzabalaga, "A finite element lake model with variable eddy v1sc081ty
‘ o coefficient", now in Ph.D. Program at University of Wlsconsm-- v
- Milwaukee.

Dav1dJ ‘.ﬁ Schwab, "A normal mode method for predicting storm surges on a lake",
S ok - now in Ph.D. Program at University of Wisconsin--Milwaukee.
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'Examples of University, State, National, and International Service

C H. Mortlmer‘ president, American Society for L1mnology and Oceanography,
S president, International Association for Great Lakes Research;

U.S. representative, International Committee of SIL (Internatlonal
Association of Limnology);

Member, International Working Group on the Pollution of the

‘ Baltlc Sea;

Member, Research Advisory Board of IJC (International Joint
Commlssmn),

‘Member, Milwaukee Mayor's Lakefront Recreational Taskforce

~ A. M. Beeton: treasurer, American Society for Limnology and Oceanography,
Ry - chairman, Research Advisory Commlttee, Wisconsin representative
: of Natural Resources;
'~ Member, National Academy of Sciences Taskforce on Water Quahty
' Cr1ter1a,
U.S. representatwe, International Commlttee of SIL (International
Association of Limnology).

H. M.;Mayer‘ and E. Schenker: Maritime Transportation Research Board

R. J .',Woldi Member, UNOLS (National Oceanographic Laboratories System)
Coe Committee of the National Science Foundatlon

: H. C Brockel: Member, Department of Commerce (NOAA) Coastal Zone Management
' - ’ Board. :

~In addltlon, the following CGLS members serve, as Wisconsin representatlves on the .
~ Environmental Protection Agency's Lake Michigan Cooling Water Studies Panel:
~A. M. Beeton, A. S. Brooks, and C. H. Mortimer.

: ‘University service on a System-wide basis has included:

. U. W. Sea Grant Advisory Council (Beeton, Brockel, Mort1mer [chmn ]),
U. W. Water Resources Council (Bacon, Mortlmer),

: U W. Great Lakes Research Facility Council (Bacon, Brockel Brooks,
3 Mortlmer, Wold).
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PUBLICATIONS: SPECIAL REPORTS; PAPERS CONTRIBUTED TO :
PROFESSIONAL JOURNALS :

CENTER FCR GRZAT LAXES STUDIES
TEE UNIVERSITY CF WISCCNSIN--MILWAUKEE
MILWAUKXEE, WISCONSIN, 53201

July, 1974
PECIAL REPCRT SERIZS

Special neports are issued from time to time, usually to provide accounts
of work in progress, or completed, whica are too detailed for acceptance by pro-
fessional journals. This method of publication is, for example, convenient when it
_ is desired to record and deposit collections of data in identifiable and recoverable
form or to fulfill the terms of contracts, or to make the details of a particular
technique available to other potential users. This mode of reporting does not pre-
clude later publication -- usually abbreviated and selected--in professional journals,
indeed, authors are urged to regard such publications as a necessary final step in
the completmn of a piece of literature. The following Special Reports have been
issued:

MORTIMER, C. H. 1968. Internal waves and associated currents observed in Lake
Michigan duripg the summer of 1963. S. R. No. 1, 24 p, 120 figs.

SCHENKER, E. 1968. Effects of containerization on Great Lakes ports. 5.R.No. 2
45 p., 18 tables, 3 app.

Abstracts, 11th Conference on Great Lakes Research, April, 1868. S.E. No. 3,
83 p., 91 abstracts. :

1*‘

E*J

qE DA b 1968 Digital computer programs for the DeFant method of seiche
analysis. S.R. No. 4, 27p., 4app., 3 figs.

SCHENKER, E. 19868. Future general cargo traffic and terminal requirements at
the Port of Milwaukee. S.R. No. 5, 13 p.

FiE, E J. 1969 LCigital computer programs for spectral analysis of time series.
S.R. No. 6, 16 p., 3 app., 1 fig.

GANNCN, J. B. 19869. Great Lakes plankton 1nvest1gat10ns a b1b110graphy S: R.
No 1, 65p , 2 app., 1 fig.

uANNuN J. BE. & A, M. BEETON. 1968. Studies on the effects of dredged
materlals from selected Great Lakes harbors on plankton and benthos. S. K.
No. 8, 80 p., 36 figs.

H@GMAN, W. J. 1969. ICocumentation of a computer program for multl-spemes
fish populations. S.R. No. §, 30 p.

SCHENKER, E. 1970. Overseas shipping at Great Lakes ports: projections for
the future. S.R. No. 10, 80p. \o

BEETCN, A, M. 1970. tatement on pollution and eutrophication of the Great
: Lakes. S.FE. No. 11, 35 p. :



| MORTIMER, C H. 1971. Large-scale oscillatoi'y motions and seasonal temper-
ature changes in Lake Michigan and Lake Ontario, Pt. I, text, Pt. II, figures,

bound separately, S.R. No. 12.

HOWMILLER, R. P. and A. M. BEETCN. 1972. Report on a cruise of the R/V
NEESKAY in Central Lake Michigan and Green Bay, 8-14 July 1971. £.R. :
No. 13, 62 p., 18 figures. ;

: ‘ ‘ : :
FEE, E. J. 1971. Ligital computer programs for estimating primary production,
integrated over depth and time, in water bodies. S. R. No. 14, 42 p., 4 figs.,
. " 4 app. : : : ’

SCHENKER, E. 1972. Extending the St. Lawrence Seaway Navigation Season: a \
... .cost-benefit approach. S. R. No. 15, 61p.

BEZTCN, A. M. and W. L. CLARKE. 1973. Mysid bibliography. S.R. No. 16,
- 145 p. ‘ ) : s

TCORKE, B. G, 1974 (IN PRESS). An illustrated guide to the identification of the
planktonic crustacea of Lake Michigan with notes on their ecology. S. R.
- No. 17, 42 p., plus figures. )

BEETCN, A. M. and J. M. BARKER. 1974. Investigation of the influence of
thermal discharge from a large electric power station on the biology and near-
shore circulation of Lake Michigan - Part A: Biology. S. R. No. 18, 26 p.,

72 figs. : :

RAC, L. B. and L. J. SCHWAB. 1974 (IN PRESS). Two-dimensional normal modes
_ in arbitrary enclosed basins on a rotating earth: application to Lakes Cntario
and Superior. S.R. No. 18, 6¢ p., 25 figs. ‘ :
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Center for Great Lakes Studies
The University of Wisconsin--Milwaukee
Milwaukee, Wisconsin, USA, 53201

CONTRIBUTEL PAPERS
(Revised: July 1974)

*Beeton, A. M. 1866. Indices of Great Lakes eutrophication. Proc. Sth Conf.
Great Lakes Res., Univ. Michigan, Great Lakes Res. Liv., Fubl.
No. 15: 1-8.

*Norden, C. R. 1967. Light penetration studies in the Milwaukee Earbor area
of Lake Michigan. Proc. Wisconsin Acad. Sci., Arts, Lett., 56:
197-205.

*Norden, C. R. 1967. Age, growth and fecundity of the alewife, Alosa pseudo-
harengus (Wilson), in Lake Michigan. Trans. Amer. Fish. Soc. ,
06: 387-393.

*Norden, C. R. 1967. Levelopment and identification of the larval alewife
Alosa pseudoharengus (Wilson) in Lake Michigan. Froc. 10th Conf.
Great Lakes Res., 70-78.

Beeton, A. M., Moffett, J. W. and L. C. Parker. 1969. Comparison of
thermal data from airborne and vessel surveys of Lake ZErie. Proc.
'12th Conf. Great Lakes Res., Int. Assoc. Great Lakes Res. , 513-528.

*Mortimer, C. H. 1969. Physical factors with bearing on eutrophication in
lakes in general and large lakes in particular. p. 340-368, In:
Eutrophication: causes, consequences, correctives. Nat'l. Acad.
Sei., Washington, D. C., 361 pp.

*Beeton, A. M.. 1969. Changes in the environment and biota of the Great Lake: .
p. 150-187, In: Eutrophication: causes, consequences, correctives.
Nat'l. Acad. Sci., Washington, . C., 361 pp.

*Blum, J. L. 1969. Nutrient changes in water flooding the high salt marsh.
Eydrobiologia 34(1): 95-99.

*Mortimer, C. E. 1967. A pictorial account of oscillatory responses to wind
stress in large lakes with particular reference to long waves in Lake
Michigan. Pres. Autumn Mtg., Nat'l. Acad. Sci., 2nn Arbor,
(mimeo copy).

{0. *Holland, R. E. 1968. Correlation of Melosira species with trophic conditions

11.

in Lake Michigan. Limnol. Oceanogr., 13: 555-557.

*Gannon, J. E. and E. J. Fee. 1970. Surface seiches and currents in
Louglas Lake, Michigan. Limnol. Oceanogr., 15: 281-288.

*PLEASE NOTE: LENCTES ARTICLE NOT AVAILABLE.
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13.

14.

15.

186.

117,

18.

19.

20.

21.

22.

23.
24.

25.
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Holland, R. E. 1969. Seasonal fluctuations of Lake Michigan diatoms. Limnol.
Cceanogr., 14: 423-436.

Morsell, J. W. and C. R. Norden. 1968. Food habits of the alewife, Alosa
pseudoharengus (Wilson), in Lake Michigan. Proc. 11th Conf. Great
Lakes hes., Int. Assoc. Great Lakes Res., 96-102.

Norden, C. K. 1968. Morphology and food habits of the larval alewife, Alosa
pseudoharengus (Wilson), in Lake Michigan. Proc. 11th Conf. Great
Lakes Res., Int. Assoc. Great L.akes Res., 103-110.

Gannon, J. E. and L. C. Brubaker. 1969. Sub-surface circulation in South
Fishtail Bay, Douglas Lake, Cheboygan County, Michigan. Michigan
Academician, 11(2): 19-35.

*Mortimer, C. E., McNaught, L. C. and K. V.. Stewart. 1968. Short internal
waves near their high-frequency limit in central Lake Michigan. Proc.
11th Conf. Great Lakes Res., Int. Assoc. Great Lakes Res., 454-469.

*Eeeton, £. M. and E. E. Rosenberg. 1968. Studies and research needed in
regulation of the Great Lakes. Proc. Toronto Water Reg. Conf., Paper
R-5, 311-342.

*Mortimer, C. ¥. and Z. J. Fee. 1969. Spectra, coherence, and phase
relationships of low-frequency water level fluctuations at shore stations
on Lake Michigan-¥Furon and on Lake Superior. Pres. 12th Conf.

Great Lakes Res., Int. Assoc. Great Lakes Res., Ann Arbor, May 1969.

Howmiller, K. P. and A. Weiner. 1968. A limnological study of a mangrove
lagoon in the Galapagos. Ecology 49: 1184-1186.

*Howmiller, R. P. 1969. Studies on some inland waters of the Galapagos.
Ecology 50: 73-80.

*Beeton, A. M. and L. F. Mraz. 1969. Planning principles for water use in
Wisconsin. III. Great Lakes. Soil Conservation Soc. Amer. Wisc.
Chapter, Madison: 36-49.

Fee, E. J. 1969. A numerical model for the estimation of photosynthetic
production, integrated over time and depth, in natural waters. Limnol.
Cceanogr., 14: 906-911.

Howmiller, R. P. and W. E. “loey. 1969. A horizontal water sampler for
investigation of stratified waters. Limnol. Cceanogr., 14: 291-292.

Schenker, E. 1968. The St. Lawrence Seaway to date -- and its future. Proc.
11th Conf. Great Lakes Res., Int. Assoc. Great Lakes Kes., 648-65T7.

*Schenker, . 1969. The future of the U. S. Great Lakes transportation with
particular reference to containerization and general cargo. Canadian
Trans. Res. Forum, Toronto, May 19689.
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28.

29.

30.

31.

32.

33.

34.

35.

36.

31.

38.

39.
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*Beeton, A. M. 1969. The Laurentian Great Lakes. Amer. Chem. Soc.,
Minneapolis, Minnesota Mtg., April 1969,

Schneider, J. C., Hooper, F. ¥. and A. M. Eeeton. 1969. The distribution
and abundance of benthic fauna in Saginaw Bay, Lake Huron. Proc.
12th Conf. Great Lakes Res , Int. Assoc. Great Lakes Res., 80-90.

Howmiller, R. F. and K. Dahnke. 1969. Chemical analysis of salt from
Tagus Crater Lake, Isabela, Galapagos. Limnol. Oceanogr., 14: 602-3.

Hogman, W. J. 1970. A computer program for stock analysis in FORTRAN
IV Univac 1108. Trans. Amer. Fish. Soc., 99: 426-4217.

Mortimer, C. E. 1971. Chemical exchanges between sediments and water in
the Great Lakes -- speculations on probable regulatory mechanisms.
Limnol. Oceanogr., 2: 387-404.

*Brown, E. E., Jr. and C. K. Norden. 1870. Fin degeneration among young-
of-the-year alewives, Alosa gseudoharengus, in southern Lake
Michigan. Copeia 4: 766-769.

Norden, C. R. 1970. Evolution and distribution of the genus Prosopium.
p. 67-80. In: Biology of Coregonid Fishes. Univ. Manitoba Press,
560 pp.

Hogman, W. J. 1970. Early scale development on the Great Lakes core-
gonids, Coregonus artedii and C. kiyi. p. 4289-436. In: Biology of
Coregonid Fishes. Univ. Manitoba Press, 560 pp-

*Ludwig, G. M. and C. R. Norden. 1969. Age, growth and reproduction of
the northern mottled sculpin, Cottus bairdi bairdi, in Mt. Vernon Creek,
Wisconsin. Milwaukee Public M-useum Publ.

*Judd, J. H. 1970. Lake stratification caused by runoff from street de-icing.
Water Res., vol. 4: 521-532.

Modlin, R. ¥. 1970. Eygrobates neooctoporus: descriptions of larva, nymph,
and adult. Trans. Amer. Microsc. Soc., 89(2): 288-295.

Modlin, R. ¥. 1971. Contributions to the life cycle and ecology of the water
mite, Eydrobates neooctoporus Marshall 1924 (Hygrobatidae Acart).
Amer. Midland Naturalist, 85(1): 54-62.

*Howmiller, R. P. and A. M. Beeton. 1970. The oligochaete fauna of Green
Bay, Lake Michigan. Pres. 13th Conf. Great Lakes Res., Int. Assoc.
Great Lakes Res., Buffalo.

Howmiller, R. P. and A. M. Beeton. 1971. PBiological evaluation of environ-
mental quality in Green Bay, Lake Michigan. J. Water Pollution
Control Fed., 43: 123-132.
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49.
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Modlin, R. F. and A. M. Beeton. 1870. Dispersal of Fox River water in
Green Bay, Lake Michigan. Pres. 13th Conf. Great Lakes Res.,
Buffalo, Int. Assoc. Great Lakes Res., 468-476.

Beeton, A. M. 1970. Pollution and eutrophication of the Laurentian Great
Lakes, UWM Magazine.

Gannon, J. E. and A. M. Beeton. 1971. Simple methods for determining the
effects of dredged sediments on biota, I. Benthos variability and sedi-
ment selectivity tests. J. Water Pollution Control Fed., 43: 392-398.

*Howmiller, R. P. and G. M. Ludwig. 1971. A record of Craspedacusta
Sowerbyi in Wisconsin. Submitted to Trans. Wis. Acad. Sci., Arts, &
Lett., %ebruary 1971,

Howmiller, R. P. 1971. A comparison of the effectiveness of Ekman and
Ponar grabs. Trans. Amer. Fish. Soc., 100(3): 560-564.

*Blum, J. L. Inpress. The Vaucheriacea. N. A. Fiora, N. Y. Bot. Sci.

*Schenker, E. 1970. An estimation of the quantitative impact of the St.
Lawrence Seaway on the hinterland's economy. Proc. 13th Conf. Great
Lakes Res., Buffalo.

Schenker, E. and M. Bunamo. 1971. The Great Lakes container dilemma.
Trans. Res. Forum Papers, 1970.

Blum, J. L. 1971. Notes on American Vaucheriae. Bull. Torrey Botanical
Club, 98(4): 189-194.

Howmiller, R. P. and J. E. Gannon. 1973. Paddlefish (Polyodon spathula)
with short rostrums from the Missouri and Tennessee Kivers.
Michigan Acad. Sci., Arts, & Lett., 1(2): 217-222.

*Hogman, W. J. 1871, Fluctuations in herring and smelt populations in
Green Bay 1928-1970. J. Fish. Res. Bd. Canada.

*Blum, J. L. 1971. Flant ecology in flowing water. Symp. Amer. Fish. Soc

Walter, G. and i J J. Hogman. 1972. Mathematical models for fish popula-
tions. Pres. 14th Conf. Great Lakes Res., 1971.

Gannon, J. E. and A. M. Beeton. 1971. The decline of the large zooplankter.
Limnocalanus macrurus Sars (Copepoda: Calanoida), in Lake Erie.
Pres. Great Lakes Res., Conf., Toronto, April 1871.

Lin, C. X. 1971. Availability of phosphorus for Cladophora growth in
Lake Michigan. 14th Conf. Great Lakes Res., Toronto, April 1971.

55. *Beeton, A. M., Carr, J. F., Hiltunen, J. X. and R. P. Fowmiller. 1971.

A comparative trial of Smith-McIntyre, Petersen, and orange-peel
grabs in Lake Michigan.
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56. Eolland, R. Z. and A. M. Beeton. 1672. Significance to eutrophication of
spatial differences in nutrients and diatoms in Lake IMichigan. Limnol.
Cceanogr., 17(1): 88-96.

57. *Judd, J. H. 1971. Circulation of water below 4°C in an ice covered lake.

58. Lyons, W. A. 1971. Numerical simulation of Great Lakes summertime con-
duction inversions. Proc. 13th Conf. Great Lakes Res., Int. Assoc.
Great Lakes Res., 369-3817.

59. Gannon, J. E. 1971. Two counting cells for the enumeration of zooplankton
micro-Crustacea. Trans. Amer. Microsc. Soc., 90(4): 486-490.

60. Lyons, W. A. 1871. Low level divergence and subsidence over the Great
Lakes in summer. 14th Conf. Great Lakes Res., Int. Assoc. Great
Lakes Res., 467-4817.

61. Lyons, W. A. 1971. "Steam devils'' over Lake Michigan during a January
arctic outbreak. Picture of the Month, Monthly Weather Review.

62. Brockel, E. C. 1971. The modern challenge to port management. Pres.
Tth Int. Assoc. Ports & Harbors Conf., publ. Proc., Montreal, Canada.

63. Schenker, E. and M. Bunamo. 1971. Trends and implications of container
shipping. Pres. Tth Int. Assoc. Ports & Earbors Conf., Montreal,
Canada.

64. Beeton, 4. M. and W. T. Edmondson. 1972. The eutrophication problem
J. Fish. Res. Bd. Canada, 29: 673-582.

85. Euber, C. C., Linn, C. I. and R. W. Looyenga. 1872. Letermination of
phosphate, silicate and sulphate in natural and waste waters by atomic
absorption inhibition titration. Nat'l. Mtg., Amer. Chem. Soc., Eoston.

66. Gannon, J. E. 1972. Extended abstract. Effects of eutrophication and fish
predation on recent changes in zooplankton crustacea species compo-
sition in Lake Michigan. Trans. Amer. Microsc. Soc., 91: 1.
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